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INTRODUCTORY 
 
Rev is ion  marks ,  ver t ica l  l ines  in  the  r igh t  margin ,  have been 
added to  these Spec i f ica t ions  to  h igh l igh t  a reas  where 
changes have occur red s ince  the  2008 ed i t ion .   Rev is ion 
marks  appear ing in  the  space be tween two paragraphs  are 
ind ica t ive o f  a de le t ion  o f  a  paragraph f rom the  2008 Ed i t ion .  
 
The rev is ion  marks  are  intended to  fac i l i ta te  loca t ion  o f  new 
mater ia l  bu t  p rov ide  no  guarantee ,  exp l ic i t  o r  imp l ic i t ,  tha t  
tex t  no t  h igh l igh ted  has  appeared in p r io r  ed i t ions  o f  these 
Spec i f ica t ions .  
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SECTION 100 GENERAL:  

Ti t les  and head ings  are fo r  conven ience o f  re fe rence and have no 
bear ing on  the  in te rpre ta t ion  o f  these spec i f i ca t ions .  

When a  pub l ica t ion  is  spec i f ied ,  i t  re fe rs  to  the  most recent  da te  o f  issue,  
inc lud ing in te r im pub l icat ions ,  be fore  the  b id  open ing da te  fo r  the 
Pro jec t ,  un less  a  spec i f i c  da te  o r  year  o f  i ssue is  prov ided. 

In  the cont rac t ,  the  words "o r  equa l " ,  re fe r r ing to a  p roduc t ,  mater ia l ,  o r  
p rocess ,  mean "equa l  as  de termined by  the  Depar tment . "  

Un less  the contex t  c lear ly  ind ica tes  o therwise ,  the  words  "as  ind ica ted" 
o r  " ind ica ted"  mean "as  ind ica ted  or  ind ica ted  on  the  cont rac t  p lans . "  

SECTION 101 DEFINIT IONS AND TERMS:  

101.01 Abbreviat ions:  

Wherever  the  fo l lowing abbrev ia t ions  are  used in  these spec i f i ca t ions  or  
in  o ther contrac t  documents ,  they  are  to  be  cons t rued the  same as the 
respec t ive  express ions  represented : 

  AAA  Aluminum Al loy  Assoc ia t ion 

  AAMA  Arch i tec tu ra l  A luminum Manufac turer 's  Assoc ia t ion 

  AAN  Amer ican Assoc ia t ion  o f  Nurserymen 

  AAR  Assoc ia t ion  o f  Amer ican Ra i l roads 

  AASHTO Amer ican Assoc ia t ion  o f  Sta te  Highway and  
     Transpor ta t ion  Of f ic ia ls  

  ACI    Amer ican Concre te  Ins t i tu te  

  ADEQ  Ar izona Depar tment  o f  Env i ronmenta l  Qua l i ty  

  ADOT  Ar izona Depar tment  o f  Transpor ta t ion 

  AEC  Ar izona Elec t r ic  Code 

  AF&PA  Amer ican Fores t  & Paper  Assoc ia t ion 

  AGA  Amer ican Gas Assoc ia t ion  

  AGC  Assoc ia ted  Genera l  Cont rac tors  o f  Amer ica 
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  AHERA  Asbestos  Hazard  Emergency  Response Ac t  

  AIA    Amer ican Ins t i tu te  o f  Arch i tec ts 

  AIEE  Amer ican Ins t i tu te  o f  Elect r ica l  Engineers  

  AISC  Amer ican Ins t i tu te  o f  Stee l  Const ruc t ion 

  AISI   Amer ican I ron  and Stee l  Ins t i tu te 

  AITC  Amer ican Ins t i tu te  o f  T imber  Const ruc t ion 

  ALS  Amer ican Lumber  Standards 

  ANSI   Amer ican Nat iona l  Standards  Ins t i tu te 

  APA  Amer ican Plywood Assoc ia t ion 

  ARA  Amer ican Ra i lway  Assoc ia t ion 

  AREA  Amer ican Ra i lway  Engineer ing Assoc ia t ion 

  ARPA  Ar izona Rock  Produc ts  Assoc ia t ion 

  ARS  Ar izona Rev ised Sta tu tes 

  ARTBA  Amer ican Road and Transpor ta t ion  Bu i lders   
     Assoc ia t ion 

  ASA  Amer ican Standards  Assoc ia t ion 

  ASCE  Amer ican Soc ie ty  o f  Civ i l  Engineers  

  ASHRAE Amer ican Soc ie ty  o f  Heat ing,  Ref r igera t ion  and Ai r  
     Cond i t ion ing Engineers  

  ASHVE  Amer ican Soc ie ty  o f  Heat ing and Vent i la t ing  
     Engineers  

  ASLA  Amer ican Soc ie ty  o f  Landscape Arch i tec ts 

  ASLD  Ar izona Sta te  Land Department  

  ASME  Amer ican Soc ie ty  o f  Mechan ica l  Engineers 

  ASRE  Amer ican Soc ie ty  o f  Ref r igera t ing Engineers  

  ASSE  Amer ican Soc ie ty  o f  San i ta ry  Engineer ing 
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  ASTM  Amer ican Soc ie ty  fo r  Tes t ing and Mater ia ls  

  ATTI   Ar izona Techn ica l  Tes t ing Ins t i tu te 

  AVE  Ar i thmet ic  Mean 

  AWG  Amer ican Wire  Gauge 

  AWI   Arch i tec tu ra l  Woodwork  Ins t i tu te 

  AWPA  Amer ican Wood Pro tec t ion  Assoc ia t ion 

  AWS  Amer ican Weld ing Soc ie ty  

  AWWA  Amer ican Water  Works  Assoc ia t ion 

  AZI    Amer ican Zinc  Ins t i tu te 

  BLM  Bureau o f  Land Management 

  CISPI   Cas t  I ron  So i l  P ipe  Ins t i tu te  

  CFR  Code o f  Federa l  Regu la t ions 

  CPI    Clay  Pipe  Ins t i tu te 

  CRA  Ca l i fo rn ia  Redwood Assoc ia t ion 

  CRSI   Concre te  Re in fo rc ing Stee l  Ins t i tu te 

  CS   Commerc ia l  Standards 

  DBE  Disadvantaged Bus iness  Enterpr ise 

  EIA    E lec t ron ic  Indus t r ies  Assoc ia t ion 

  EPA  Env i ronmenta l  Pro tec t ion  Agency  

  FCC  Federa l  Communica t ions  Commiss ion  

  FGJA  F la t  Glass  Jobber 's  Assoc ia t ion 

  FHWA  Federa l  Highway Admin is t ra t ion 

  FM   Fac tory  Mutua l  

  FSS  Federa l  Spec i f i ca t ions  and Standards ,  Genera l   
     Serv ices  Admin is t ra t ion 
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  IAL    Independent  Approved Labora tory 

  IAPMO  In te rna t iona l  Assoc ia t ion  o f  Plumbing and  
     Mechan ica l  Of f ic ia ls  

  IES   I l lumina t ing Engineer ing Soc ie ty  

  IFI    In te rna t iona l  Fas teners  Ins t i tu te 

  IMSA  In te rna t iona l  Mun ic ipa l  S igna l  Assoc ia t ion 

  IPCEA  Insu la ted  Power  Cab le  Engineer 's  Assoc ia t ion 

  ISO   In te rna t iona l  Organ iza t ion  fo r  Standard iza t ion 

  ISSA  In te rna t iona l  Slu r ry  Sur fac ing Assoc ia t ion 

  ITE   Ins t i tu te  o f  Transpor ta t ion  Engineers  

  MAG  Mar icopa Assoc ia t ion  o f  Governments 

  MUTCD  Manua l  on  Un i fo rm Tra f f ic  Cont ro l  Dev ices 

  NAAMM Nat iona l  Assoc ia t ion  o f  Arch i tec tu ra l  Meta l   
     Manufac turers 

  NBFU  Nat iona l  Board  o f  F i re  Underwr i te rs '  

  NBS  Nat iona l  Bureau o f  Standards 

  NCMA  Nat iona l  Concre te  Masonry  Assoc ia t ion 

  NCPI   Nat iona l  Clay  Pipe  Ins t i tu te  

  NCPRC  Nat iona l  Clay  Pipe  Research  Corpora t ion 

  NEC  Nat iona l  Elec t r ica l  Code  

  NEMA  Nat iona l  Elec t r ica l  Manufac turer 's  Assoc ia t ion 

  NESC  Nat iona l  Elec t r ica l  Safe ty Code 

  NFPA  Nat iona l  F i re  Pro tec t ion  Assoc ia t ion 

  NICET  Nat iona l  Ins t i tu te  fo r  Cer t i f i ca t ion  in  Engineer ing 
     Techno logies   

TABLE OF CONTENTS INDEX



SECTION 101 

5  
 

  NIST  Nat iona l  Ins t i tu te  fo r  Standards  and Techno logy   
     (U.S.  Depar tment  o f  Commerce) 

  NLMA  Nat iona l  Lumber  Manufacturer 's  Assoc ia t ion 

  NRMCA Nat iona l  Ready Mixed Concre te  Assoc ia t ion 

  NSF  Nat iona l  San i ta t ion  Foundat ion 

  NSPS  Nat iona l  Soc ie ty  o f  Pro fess iona l  Surveyors 

  NTPEP  Nat iona l  Transpor ta t ion  Produc t  Eva lua t ion  Program 

  OSHA  Occupat iona l  Safe ty  and Hea l th  Admin is t ra t ion /Ac t  

  PCA  Por t land Cement  Assoc ia t ion  

  PCI    Precas t /Pres t ressed Concre te  Ins t i tu te 

  PLP  Plas t ic  Laminate  Producers  

  PPI    P las t ic  Pipe  Ins t i tu te 

  PS   Produc t  Standard ,  Produc t  Standard  Sec t ion ,  U.S.  
     Depar tment  o f  Commerce 

  PTI    Pos t -Tens ion ing Ins t i tu te 

  PUESR  Pac i f i c  Ut i l i t ies  Elec t r ica l  Serv ice  Requ i rements  

  RMA  Rad io  Manufac turer 's  Assoc ia t ion 

  SAE  Soc ie ty  o f  Automot ive  Engineers  

  SSPC  Soc ie ty  fo r  Pro tec t ive  Coat ings  

  TCA  T i le  Counc i l  o f  Amer ica  

  UBC  Un i fo rm Bu i ld ing Code 

  UL   Underwr i te rs ’  Labora tor ies ,  Inc .  

  UPC  Un i fo rm Plumbing Code 

  USS  Un i ted  Sta tes  Standard 

  WCLA  West  Coast  Lumberman’s Assoc ia t ion 
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  WCLIB  West  Coast  Lumber  Inspec t ion  Bureau 

  WIA  Woodwork  Ins t i tu te  o f  Ar izona 

  WWPA  Western  Wood Produc ts  Assoc ia t ion 

101.02 Def ini t ions:  

Wherever  in  the  cont rac t  the  fo l lowing are  used,  the in ten t  and mean ing 
sha l l  be  in te rpre ted  as  fo l lows:  

Acceptance:  

Act iv i t ies  per fo rmed by  the  Depar tment ,  o r  i ts  des ignated 
representa t ive ,  to  de termine the  qua l i ty  and acceptab i l i t y  o f  the 
mater ia ls  and workmansh ip  incorpora ted  in  a  p ro ject .  

Addendum: 

A rev is ion  to  the  contrac t  made ava i lab le to the  Bidders  a f te r  
Adver t isement  fo r  b ids  and be fore  open ing o f  Proposa ls .  

Advert isement  for  Bids:  

The pub l ic  announcement inv i t ing b ids  fo r  the  work.  

Aggregate:  

Iner t  mater ia l  such as  sand,  grave l ,  b roken s tone, c rushed s tone,  o r  a 
combina t ion  thereo f .  

Average Value (AVE):  

The ar i thmet ic  mean o f  a  se t  o f  va lues ,  wh ich  is  de f ined as  the  sum o f  
a l l  o f  the  va lues  d iv ided by  the  number  o f  va lues .  

Award:  

The acceptance by  the  Transpor ta t ion  Board  o f  a p roposa l  to  per fo rm 
the  work .  

Backf i l l :  

Mater ia l  p laced in  an  excavated  space to  f i l l  such  space. 

Bidder:  

An ind iv idua l ,  par tnersh ip ,  f i rm,  corpora t ion ,  o r  any acceptab le 
combina t ion  thereo f ,  o r  jo in t  ven ture ,  submi t t ing a  p roposa l .  
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Bid Documentat ion:  

Bid  documenta t ion  sha l l  cons is t  o f  a l l  wr i t ings ,  work ing papers ,  
computer  p r in tou ts ,  char ts ,  and da ta  compi la t ions  tha t  con ta in  o r  re f lect  
in fo rmat ion ,  da ta ,  o r  ca lcu la t ions used by  the  Bidder  to  de termine the 
es t imated  cos ts ,  resources  and/or  t ime to  be  devoted  to  the  work ,  and 
a l l  documents used to p repare the b id o r  p roposal ,  inc lud ing mater ia l  
re la t ing to  the  de terminat ion  and app l ica t ion  o f :  

  Equ ipment  ra tes  
  Overhead ra tes 
  T ime schedu les 
  Labor  ra tes 
  Ef f ic iency  or  p roduc t iv i ty  ra tes 
  Ar i thmet ic  ex tens ions 
  Subcont rac tor  and Mater ia l  Supp l ie r  Quota t ions 

Any  manua ls  s tandard  to  the  indus t ry  used by  the  Bidder  in  de termin ing 
the  Bid  Proposa l  a re  a lso  cons idered Bid  Documenta t ion .   These 
manua ls  may be  inc luded in  the  Bid  Documenta t ion  by  re fe rence and 
sha l l  show the  name and da te  o f  the  pub l ica t ion  and the  pub l isher .  

The te rm “Bid  Documentat ion”  does  no t  inc lude documents  p rov ided by 
the  Depar tment  fo r  the Bidder ’s  use  in the prepara t ion o f  the  Bid 
Proposa l ,  un less  the  cont rac tor 's  no tes  are a t tached to  these 
documents .  

Bid I tem:  

A Pay I tem.  

Bid Schedule:   

The prepared schedu le  conta in ing the  es t imated  quant i t ies  o f  the  pay 
i tems fo r  wh ich  un i t  b id  pr ices  are  inv i ted .  

Bridge:  

A s t ruc ture ,  inc lud ing suppor ts ,  e rec ted  over  a depress ion or  an 
obs t ruc t ion ,  as  water ,  h ighway,  o r  ra i lway  and hav ing a  t rack  or  
passageway fo r  car ry ing t ra f f i c  o r  o ther  mov ing loads  and hav ing an 
open ing measured a long the  center  o f  the  roadway o f  more  than 20  fee t  
be tween undercop ings  o f  abutments  o r  ex t reme ends  o f  open ings  fo r  
mu l t ip le  boxes .  

(A)  Br idge Length :   The grea ter  d imens ion  o f  a  s t ruc tu re 
measured a long the  center  o f  the  roadway be tween the  backs 
o f  abutment  backwal ls  o r  be tween ends  o f  b r idge f loor .  
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(B)  Br idge Roadway Wid th :   The c lear  wid th  o f  s t ruc tu re 
measured a t  r igh t  angles  to  the  center  o f  the roadway 
be tween the  bo t tom o f  curbs  or ,  i f  curbs  are  no t  used, 
be tween the  inner  faces  of  parapet  o r  ra i l ing.  

(C)  Subst ruc ture :   A l l  tha t  part  o f  a  s t ruc tu re  be low the  bear ings 
o f  s imp le  and cont inuous spans ,  skewbacks  o f  a rches  and 
top  o f  foo t ings  o f  r ig id  f rames;  inc lud ing backwal ls ,  
wingwal ls  and wing pro tec t ion  ra i l ings .  

(D)  Supers t ruc tu re :   A l l  that  par t  o f  a s t ruc tu re above the 
bear ings  o f  s imp le  and cont inuous spans ,  skewbacks  o f  
a rches  and top  o f  foo t ings  o f  r ig id  f rames;  exc lud ing 
backwal ls ,  wingwal ls ,  and wing pro tec t ion  ra i l ings .  

Calendar  Day:  

Any day  shown on the  calendar ,  beginn ing a t  midn igh t ,  ex tend ing fo r  a 
24-hour  per iod ,  and end ing a t  midn igh t .  

Channel :  

A na tura l  o r  a r t i f i c ia l  watercourse .  

Character is t ic :  

A measurab le  p roper ty  o f  a  mater ia l ,  p roduc t ,  o r  i tem o f  cons t ruc t ion .  

City ,  County ,  Township,  or  Town:  

A subd iv is ion  o f  the Sta te  used to  des ignate  or  iden t i fy  the  loca t ion o f  
the  proposed work .  

Compensable  Delay:  

See De lay .  

Complete  in Place:  

Comple te  in  p lace means tha t  payment wi l l  be fu l l  compensat ion  fo r  a l l  
work  necessary  to  complete  tha t  por t ion  o f  the  contrac t  in  i ts  en t i re ty  to 
the  sa t is fac t ion  o f  the  Engineer ,  in  accordance wi th  the  requ i rements  o f  
the  contrac t .   When the  bas is  o f  payment  s ta tes the  work  wi l l  be  pa id  fo r  
comple te  in  p lace  i t  sha l l  be  the  cont rac tor 's  respons ib i l i t y  to  de termine 
the  e lements  necessary  to  comple te  the  work .  

When the bas is  o f  payment  inc ludes  a l i s t  o f  e lements  assoc ia ted  wi th 
the  comple te  in  p lace  work ,  the  l i s t  sha l l  no t  be  cons t rued to  l imi t  the  
work  to  the  l i s ted  e lements .  
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Conduit :  

A p ipe  used fo r  rece iv ing and pro tec t ing wi res  or  cab le .  

Construct ion Easement:  

A r igh t  to  use  or  cont ro l  proper ty  ou ts ide  o f  the  es tab l ished r igh t -o f -way 
l imi ts  fo r  a  des ignated  pro jec t .  

Contract :  

The wr i t ten  agreement  be tween the  Depar tment and the  cont rac tor  
se t t ing fo r th  the ob l iga t ion  o f  the par t ies ,  inc lud ing the  per fo rmance o f  
the  work ,  the  fu rn ish ing o f  labor and mater ia ls  and the  bas is  o f  payment .  

The cont rac t  inc ludes  the  adver t isement  fo r  b ids,  p roposa l ,  b idd ing 
schedu le ,  con t rac t  agreement ,  and cont rac t  bonds ,  cer t i f i ca tes  of  
insurance,  Standard  Spec i f i ca t ions ,  Spec ia l  Prov is ions ,  p ro jec t  p lans ,  
Standard  Drawings ,  documents  incorpora ted  by re fe rence,  and any 
supp lementa l  agreements tha t  a re  requ i red  to  comple te  the  cons t ruc t ion 
o f  the work  in  an  acceptab le manner ,  inc lud ing au thor ized  t ime 
ex tens ions ,  a l l  o f  wh ich  cons t i tu te  one ins t rument .  

Contract  Bonds (Performance Bond and Payment  Bond):  

The approved fo rms o f  secur i ty ,  fu rn ished by  the cont rac tor  and the 
cont rac tor 's  sure ty  o r  sure t ies ,  guarantee ing the  fu l l  and  comple te 
per fo rmance o f  the  cont rac t  and a l l  supp lementa l  agreements  and the  
payment  o f  a l l  lega l  debts per ta in ing to  the  cons t ruc t ion  o f  the  pro jec t .  

Contract  I tem:  

A Pay I tem.  

Contract  T ime:  

The number  o f  work ing days  or  ca lendar  days  a l lowed fo r  comple t ion  o f  
the  cont rac t ,  inc lud ing author ized  t ime ex tens ions .  

I f  a  comple t ion da te is  spec i f ied  in the cont rac t ,  the  cont rac t  t ime exp i res 
on  tha t  da te .  

Contractor:  

The ind iv idua l ,  par tnersh ip ,  f i rm,  corpora t ion ,  o r  any  acceptab le 
combina t ion  thereo f ,  o r  jo in t  ven ture ,  con t rac t ing wi th  the  Depar tment 
fo r  per fo rmance o f  the  work .  
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Control l ing I tem:  

A work  ac t iv i ty  in  wh ich  any  de lay  in  i ts  comple t ion wi l l  resu l t  in  a de lay 
in  the  comple t ion  o f  the  cont rac t .  

Culvert :  

Any s t ruc tu re ,  no t  c lass i f ied  as  a b r idge,  wh ich  prov ides  an  open ing 
under  the  roadway. 

Day:  

A ca lendar  day .  

Def ic iency:  

Depar tu re  f rom,  o r  noncompl iance wi th ,  spec i f ied  cr i te r ia .  

Delay:  

Any event ,  ac t ion ,  fo rce ,  o r  fac tor  tha t  causes the length  o f  t ime needed 
to  per fo rm the  work  to  increase.  

(A)  Compensab le De lay .   An  excusab le  de lay fo r  wh ich  the 
cont rac tor  may be en t i t led  to add i t iona l  compensat ion  in 
add i t ion  to  any  ex tens ion  o f  t ime gran ted .  

(B)  Excusab le  De lay .   A de lay  to  the  cont rac t  o r  a mi les tone 
comple t ion  da te  wh ich was un foreseeab le  and beyond the 
cont rac tor 's  con t ro l ,  fo r  wh ich  a  t ime ex tens ion  may be 
gran ted .  

(C)  Noncompensab le  De lay .   An  excusab le  de lay  fo r  wh ich  the 
cont rac tor  may be en t i t led  to  an  ex tens ion  o f  t ime wi thout  
add i t iona l  compensat ion .  

(D)  Nonexcusab le  De lay .   A de lay  to  the  cont rac t  o r  mi les tone 
comple t ion  da te  tha t  was reasonab ly  fo reseeab le  o r  wi th in  
the  contro l  o f  the  cont rac tor  fo r  wh ich no  compensat ion  or  
t ime ex tens ion  wi l l  be  gran ted .  

Department:  

The Ar izona Depar tment  of  Transpor ta t ion  as  cons t i tu ted  under  the  laws 
o f  the  Sta te  o f  Ar izona. 
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Design Purpose:  

The se t  o f  des ign  c r i te r ia fo r  the  f in ished pro jec t ,  o r  any  par t  thereo f ,  
inc lud ing s t rength ,  serv ice  l i fe ,  economy o f  cons t ruc t ion ,  ease o f  
ma in tenance,  appearance,  and sa fe ty .  

Director:  

The Ar izona Depar tment  o f  Transpor ta t ion  Di rec tor ,  ac t ing by  and under 
the  au thor i ty  o f  the  laws o f  the  Sta te  o f  Ar izona. 

Engineer:  

The Sta te  Engineer ,  ac t ing by  and under  the au thor i ty  o f  the laws o f  the 
Sta te  o f  Ar izona,  o r  the  Sta te  Engineer 's  representa t ive  in  mat te rs 
re la t ing to  contrac t  deve lopment ,  admin is t ra t ion  and cons t ruc t ion 
ac t iv i t ies .   The use o f  the word  Engineer  in  these spec i f i ca t ions  re la tes 
to  the  Sta te  Eng ineer ,  Dis t r ic t  Engineer ,  Res ident  Engineer ,  Pro jec t  
Superv isor ,  o r  Inspec tors wi th in  the  l imi ts  o f  the i r  au thor i ty .  

Equipment:  

Al l  mach inery ,  equ ipment ,  too ls  and appara tus,  together  wi th  the  
necessary  supp l ies  fo r  upkeep and main tenance,  necessary  fo r  the 
proper  cons t ruc t ion  and acceptab le  comple t ion  o f  the  work .  

Equitable  Adjustment  (Adjustment ,  Contract  Adjustment) :  

An increase or  decrease in  the  cont rac t  p r ice or  t ime made by  
Supp lementa l  Agreement  in  accordance wi th  Subsec t ions  108.08  and 
109.04  o f  the  spec i f i ca t ions .  

Excusable  Delay:  

See De lay .  

Extra  Work:  

Work  to  be  per fo rmed by  the  cont rac tor  no t  p rov ided fo r  in  the  cont rac t ,  
bu t  found essent ia l  fo r  the  sa t is fac to ry  comple t ion  o f  the  pro jec t .  

Highway,  Street ,  or  Road:  

A genera l  te rm denot ing a  pub l ic  way  fo r  purposes  o f  veh icu la r  t rave l ,  
inc lud ing the  en t i re  a rea  wi th in  the  r igh t -o f -way.  
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Hol idays:  

Those days  de f ined as  lega l  ho l idays  in  A.R.S. ,  Sec t ion  1-301,  on  the 
da te  o f  the  b id  open ing.  

Independent  Approved Laboratory:  

A tes t ing labora tory  wh ich has  been approved by  the Engineer  to  per fo rm 
tes t ing and wh ich  has  been de termined by  the  Eng ineer  to  be  f ree  f rom 
any  conf l i c t  o f  in te res t .  

Inspector:  

The Engineer 's  au thor ized  representa t ive  ass igned to  make de ta i led 
inspec t ions  o f  con t rac t  per fo rmance. 

Laboratory:  

The tes t ing labora tory  o f  the  Depar tment o r  any  o ther  tes t ing labora tory 
wh ich  is  cer t i f ied  or  approved by  the  Depar tment .  

Liquidated Damages:  

A spec i f ied  amount  se t  for th  in  the  cont rac t  as  a  reasonab le  es t imate  o f  
the  Depar tment ’s  damages caused by  the  cont rac tor ’s  fa i lu re  to 
subs tan t ia l ly  comple te  the  cont rac t  wi th in  the  contrac t  t ime.  

Lot:  

A des ignated  or  measured amount  o f  cons t ruc t ion  or  quant i ty  o f  mater ia l  
assumed to  be  produced by  the  same process .  

Lump Sum:  

The pr ice b id by a  cont ractor  as a  s ingle  amount  fo r  a  comple te cont rac t  
i tem as  de f ined by  the  spec i f i ca t ions ,  o r  a  p r ice  proposed by  a  cont rac tor  
as  a  s ingle  amount  fo r  the  per fo rmance o f  ex t ra  work .  

Major  I tems:   

A major  i tem is  an  i tem whose to ta l  cos t ,  de termined by mul t ip ly ing the 
b idd ing schedu le  quant i ty  and the  cont rac t  un i t  p r ice ,  is  equa l  to  o r  
grea ter  than the  amount  ind ica ted  be low. 

A major  i tem wi l l  remain  a  major  i tem un less  i t  i s  comple te ly  e l imina ted .  
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When the or iginal  tota l  contract   
           dol lar  amount  is :  
 
   Equa l  to  o r          Bu t  less  than: 
  grea ter  than:  

A major  i tem shal l  be  
equal  to or  greater  
than the fol lowing 

amount:  
( in  do l la rs )  

     0 .00 100,000 5 ,000 

100,000 200,000 10 ,000 

200,000 450,000 15 ,000 

450,000 750,000 25 ,000 

750,000 1 ,100,000 35 ,000 

1 ,100,000 1 ,500,000 45 ,000 

1 ,500,000 2 ,000,000 55 ,000 

2 ,000,000 2 ,500,000 65 ,000 

2 ,500,000 3 ,000,000 75 ,000 

3 ,000,000 5 ,000,000 85 ,000 

5 ,000,000 7 ,000,000 120,000 

7 ,000,000 10 ,000,000 150,000 

10 ,000,000 25 ,000,000 250,000 

25 ,000,000 50 ,000,000 350,000 

50 ,000,000 - - -  500,000 

 
Mater ia ls :  

Substances  used in  the  cons t ruc t ion  o f  the  pro jec t .  

Median:  

The unt rave led  por t ion o f  the  h ighway,  s t ree t  o r  road wh ich  separa tes 
the  t rave led  roadway f rom t ra f f i c  f lowing in  oppos i te  d i rec t ions .  
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Minor  I tem:  

Any i tem wh ich  is  no t  a  ma jor  i tem.  

Noncompensable  Delay:  

See De lay .  

Non-Excusable  Delay:  

See De lay .  

Not ice  of  Award:  

Wri t ten  no t ice to  the  cont rac tor  s ta t ing tha t  i ts  p roposa l  has  been 
accepted  by  the  Transporta t ion  Board .  

Pavement  Structure:  

The combina t ion  o f  subbase,  base course ,  and/or  sur face  course  p laced 
to  suppor t  the  t ra f f ic  load.  

(A)  Subbase Course :   One or  more  layers  o f  spec i f ied  or  se lec ted 
mater ia ls ,  o f  des igned th ickness ,  p laced on  the  subgrade to 
suppor t  a  base course .  

(B)  Base Course :   One or  more  layers  o f  spec i f ied  mater ia ls ,  o f  
des igned th ickness ,  p laced on  a  subbase course  or  a 
subgrade to  suppor t  a  sur face  course .  

(C)  Sur face  Course :   One or  more  layers  o f  spec i f ied  mater ia ls  
des igned to  accommodate  the  t ra f f i c  load ,  the  top  layer  o f  
wh ich  res is ts  sk idd ing,  t ra f f i c  abras ion  and the  d is integra t ing 
e f fec ts  o f  c l imate .   The top  layer  is  somet imes ca l led  a 
"wear ing course . "  

Pay I tem ( I tem):  

A deta i l  o f  work  fo r  wh ich payment  is  made under  the  cont rac t .  

Plans:  

The pro jec t  p lans ,  Standard  Drawings ,  work ing drawings  and 
supp lementa l  d rawings ,  o r  reproduc t ions  thereo f ,  approved by  the 
Engineer ,  wh ich  show the  loca t ion ,  charac ter ,  d imens ions  and de ta i ls  of  
the  work  to  be  per fo rmed.  A l l  such  documents  a re  to  be  cons idered as 
a  par t  o f  the  p lans whether  o r  no t  they are reproduced in  the  proposa l  
pamphle t .  
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(A)   Standard Drawings:  

Drawings  approved by  the Depar tment  fo r  repet i t i ve  use ,  showing de ta i ls  
to  be  used where  appropr ia te .  

A l l  Standard  Drawings  approved by  the Depar tment  p lus  subsequent 
rev is ions  and add i t ions  are  l i s ted  on  the  pro jec t  p lans  a long wi th  the  
la tes t  (cur ren t )  rev is ion  da tes .  

Standard  Drawings  are  ava i lab le  a t  www.azdot .gov .  

(B)   Project  Plans:  

Spec i f ic  de ta i ls  and d imens ions  pecu l iar  to  the  work  wh ich  are 
supp lemented by  the  Standard  Drawings  inso far ,  as app l icab le .  

(C)   Working Drawings and Supplementa l  Drawings:  

Supp lementa l  des ign  sheets ,  shop drawings ,  o r  s imi la r  da ta  wh ich  the 
cont rac tor  is  requ i red  to  submi t  to  the  Engineer  such as  s t ress  sheets ,  
e rec t ion  p lans ,  fa lsework p lans ,  forming p lans  fo r  cas t - in -p lace  br idge 
g i rders ,  f ramework  p lans ,  co f fe rdam p lans ,  bend ing d iagrams fo r  
re in fo rc ing s tee l ,  computa t ions ,  o r  any  o ther supp lementary  da ta 
requ i red  o f  the  cont rac tor .  

Professional  Engineer:  

A person who has  been gran ted  regis t ra t ion  in  one or  more  branches o f  
engineer ing by  the  Ar izona Sta te  Board  o f  Techn ica l  Regis t ra t ion ,  and 
is  au thor ized  to  p rac t ice pro fess iona l ly  in  the  Sta te  o f  Ar izona.   I f  a  
b ranch o f  engineer ing is  inc luded in  the  t i t le ,  such as  Pro fess iona l  Civ i l  
Engineer ,  regis t ra t ion  in  tha t  b ranch sha l l  be  requ i red .  

Prof i le  Grade:  

The t race o f  a ver t ica l  p lane in te rsec t ing the  top surface  o f  the proposed 
wear ing sur face ,  usua l ly  a long the  longi tud ina l  cen ter  l ine  o f  the 
roadbed.   Pro f i le  grade means e i ther e leva t ion  or  grad ien t  o f  such t race 
accord ing to  the  contex t .  

Project :  

The spec i f i c  sec t ion  o f  the  h ighway on  wh ich  cons t ruc t ion  is  to  be 
per fo rmed as  descr ibed in  the  cont rac t .  

Proposal  (Bid,  Bid Proposal ) :  

The o f fe r  o f  a  b idder ,  on the  prescr ibed fo rms,  to per fo rm the  work  a t  
the  pr ices  quoted  and wi th in  the  t ime spec i f ied .  
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Proposal  Guaranty  (Surety  Bid Bond):  

The secur i ty  fu rn ished wi th  a  b id  to  guarantee  tha t  the  b idder  wi l l  en ter  
in to  the  cont rac t  i f  i t s  p roposa l  is  accepted . 

Qual i ty  Control :  

Cont rac tor  o r  supp l ie r  techn iques  and ac t iv i t ies  tha t  a re per fo rmed or  
conducted  to  fu l f i l l  the  cont rac t  requ i rements .  

Random Sampl ing:  

Sampl ing per fo rmed so  tha t  each increment  in  the  lo t  has  an  equa l  
chance o f  be ing chosen, wi th  sampl ing f requency  de termined by  the  use  
o f  random numbers .  

Range:  

Spec i f ied  l imi ts  o f  acceptab i l i t y  fo r  a  measured charac ter is t ic .  

Reasonably  Close Conformity:  

Where work ing to le rances  are  spec i f ied ,  reasonab ly  c lose  conformi ty  
means compl iance wi th such work ing to le rances .   Where  work ing 
to le rances  are  no t  spec i f ied ,  reasonab ly  c lose conformi ty  means 
compl iance wi th  reasonab le  and cus tomary manufac tur ing and 
cons t ruc t ion  to lerances .  

Registered Engineer:  

A Pro fess iona l  Engineer .  

Registered Land Surveyor:  

A person who has  been gran ted  regis t ra t ion  in  Land Survey ing by  the 
Ar izona Sta te  Board  o f  Techn ica l  Regis t ra t ion  fo r  Arch i tec ts ,  Assayers,  
Engineers ,  Geo logis ts ,  Landscape Arch i tec ts  and Land Surveyors ,  and 
who is  au thor ized  to  p ract ice  pro fess iona l ly  in  the  Sta te  o f  Ar izona. 

Responsive Bid:  

A b id  wh ich  meets  a l l  requ i rements  o f  the  proposa l  pamphle t .  

Responsible  Bidder:  

A b idder  tha t  is  a  responsib le  cont rac tor .  
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Responsible  Contractor:  

A cont rac tor  tha t  has  the  requ is i te  sk i l l ,  resources ,  des i re ,  and in tegr i ty  
to  comple te  the  work  in  conformance wi th  the  prov is ions  o f  the  cont rac t .  

Right-of -Way:  

A genera l  te rm denot ing land,  or  an  in te res t  there in ,  as acqu i red fo r  o r  
devoted  to  t ranspor ta t ion  purposes .  

Roadbed:  

The graded por t ion  o f  a  h ighway wi th in  top  and s ide s lopes ,  prepared as 
a  foundat ion  fo r  the  pavement  s t ruc tu re  and shou lders .   

Roadside:  

A genera l  te rm denot ing the  area ad jo in ing the  ou ter  edge o f  the 
roadway.   Ex tens ive  areas  be tween the  roadways o f  a  d iv ided h ighway 
may a lso  be  cons idered roads ide .  

Roadside Development:  

I tems wh ich  prov ide  fo r  the  preserva t ion o f  landscape mater ia ls  and 
fea tures ;  the  rehab i l i ta t ion  and pro tec t ion  aga ins t  e ros ion o f  a l l  a reas 
d is tu rbed by  cons t ruc t ion th rough seed ing,  sodd ing,  mu lch ing and the 
p lac ing o f  o ther  ground covers ;  and such p lan t ing and o ther 
improvements  as  may increase the  e f fec t iveness  and enhance the 
appearance o f  the  h ighway.  

Roadway:  

That  por t ion  o f  the  r igh t -of -way requ i red  fo r  cons t ruc t ion ,  l imi ted  by the 
ou ts ide  edges o f  s lopes ,  inc lud ing d i tches ,  channels  and a l l  s t ruc tu res 
per ta in ing to  the  work .  

Sect ion (When referr ing to the  Speci f icat ions) :  

A numbered ar t ic le  o r  group o f  re la ted  ar t ic les fo rming a  par t  o f  the  
spec i f i ca t ions  and app ly ing to  o r  con t ro l l ing the  procedure  o f  an 
opera t ion  or  regu la t ion .  

Shoulder:  

The por t ion o f  the  roadway cont iguous  wi th  the  t rave led  way fo r  
accommodat ion  o f  s topped veh ic les ,  fo r  emergency  use  and fo r  la te ra l  
suppor t  o f  base and sur face  courses .  
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Sidewalk:  

That  por t ion  o f  the  roadway pr imar i ly  cons t ruc ted  fo r  the  use  o f  
pedes t r ians .  

Speci f icat ions:  

The compi la t ion  o f  p rov is ions  and requ i rements  for  the  per fo rmance o f  
p rescr ibed work  inc lud ing:  

(A)  Standard  Spec i f ica t ions :   Th is  book  o f  spec i f i ca t ions ,  wh ich  
is  approved fo r  genera l  app l ica t ion  and repet i t i ve  use .  

(B)  Spec ia l  Prov is ions :   Add i t ions  and rev is ions  to  the  Standard 
Spec i f ica t ions cover ing cond i t ions  and requ i rements pecu l ia r  
to  an  ind iv idua l  p ro jec t .  

Standard Deviat ion (s) :  

A measure  o f  var iab i l i t y  tha t  can  be  ca lcu la ted  f rom the  d i f fe rences 
be tween ind iv idua l  measurements  in  a  group and the i r  average.  Un less 
o therwise  spec i f ied ,  s tandard  dev ia t ion  is  ca lcu la ted  as  fo l lows: 

( )s =  
n -  1

2 iX  - AVE∑

 

     Where :  s  =  s tandard  dev ia t ion 
       x i  =  ind iv idua l  va lue 
       AVE =  average va lue 
       N =  number  o f  va lues 

State:  

The Sta te  o f  Ar izona,  ac t ing th rough i ts  au thor ized  representa t ives  in 
the  Ar izona Depar tment  of  Transpor ta t ion .  

Structures:  

Br idges ,  cu lver ts ,  ca tch  bas ins ,  d rop  in le ts ,  re ta in ing wa l ls ,  manho les ,  
endwal ls ,  bu i ld ings ,  sewers ,  serv ice  p ipes ,  under  d ra ins ,  foundat ion 
dra ins  and o ther  fea tures  wh ich  may be  encountered  in  the  work  and no t  
o therwise  c lass i f ied .  

Subcontractor:  

An ind iv idua l ,  par tnersh ip ,  f i rm,  corpora t ion ,  o r  any acceptab le 
combina t ion  thereo f ,  o r  jo in t  ven ture ,  to  wh ich  the cont rac tor  sub le ts  a 
par t  o f  the  cont rac t  wi th  the  approva l  o f  the  Depar tment .  
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Subgrade:  

The roadbed mater ia ls  beneath  the pavement  s t ruc tu re .   The top 
prepared sur face  o f  the  subgrade is  ca l led  f in ished subgrade e leva t ion .  

Super intendent:  

The cont rac tor 's  au thor ized  representa t ive  in  respons ib le  charge o f  the 
work .  

Supplementa l  Agreement:  

A wr i t ten  agreement  be tween the  Depar tment and the  cont rac tor  
cover ing work  no t  o therwise  prov ided fo r  in  the  cont rac t ,  fo r  ex tens ions 
or  reduc t ions o f  con t rac t  t ime or  rev is ions in  o r  amendments  to  the te rms 
o f  the  cont rac t .   A supp lementa l  agreement becomes a par t  o f  the 
cont rac t  when s igned by  the  cont rac tor  and the  Depar tment .  

Suppl ier :  

One who fabr ica tes ,  o r  p rocesses  an  i tem o f f  the pro jec t  s i te ,  and who 
may or  may no t  de l iver  th is  i tem to  the  pro jec t .   For  purposes  o f  th is  
de f in i t ion ,  a supp l ie r  sha l l  no t  inc lude one who es tab l ishes  a  fabr ica t ing 
process  or  fac i l i t y  express ly  fo r  use  o f  the  pro jec t ,  whether  on  or  o f f  the 
pro jec t  s i te ;  o r  one who per fo rms work  on  the  pro jec t  s i te  tha t  is  
incorpora ted  in to  the  pro jec t .  

Surety:  

The corpora te  body or  bod ies  bound wi th  and fo r  the  cont rac tor ,  fo r  the 
fu l l  and  comple te  per fo rmance o f  the  contrac t  and fo r  payment  o f  a l l  
deb ts  per ta in ing to  the  work .  

Transportat ion Board:  

The Transpor ta t ion  Board ac t ing under  au thor i ty  o f  the  laws o f  the  Sta te  
o f  Ar izona. 

Traveled Way:  

The por t ion  o f  the  roadway fo r  the  movement  o f  veh ic les ,  exc lus ive  o f  
shou lders .  

Unbalanced Bid,  Mater ia l ly :  

A b id  tha t  genera tes  a reasonab le  doubt tha t  award  to  the b idder 
submi t t ing a  mathemat ica l ly  unba lanced b id  wi l l  resu l t  in  the  lowest 
u l t imate  cos t  to  the  Depar tment .  
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Unbalanced Bid,  Mathemat ica l ly :  

A b id  conta in ing lump sum or  un i t  b id  p r ices tha t  do  no t  re f lec t  
reasonab ly  an t ic ipa ted  ac tua l  cos ts  p lus  a  reasonab le  p ropor t ionate 
share  o f  the  b idder 's  an t ic ipa ted  pro f i t ,  overhead cos ts ,  and o ther 
ind i rec t  cos ts .  

Unit  Pr ice:  

The pr ice  b id  by  the  contrac tor  fo r  one un i t  o f  work ,  as  de f ined by  the 
spec i f i ca t ions .  

Work:  

Work  sha l l  mean the  fu rn ish ing o f  a l l  labor ,  mater ia ls ,  equ ipment  and 
o ther  inc identa ls  necessary  o r  conven ien t  to  the  success fu l  comple t ion 
o f  the  pro jec t  and the  car ry ing ou t  o f  a l l  the  du t ies  and ob l iga t ions 
imposed by  the  cont rac t .  

Working Day:  

A day ,  exc lus ive  o f  Saturdays ,  Sundays  and Sta te-recogn ized ho l idays ,  
beginn ing a t  midn igh t ,  ex tend ing fo r  a  24-hour  per iod ,  and end ing a t  
midn igh t .   Any  Saturday ,  Sunday,  o r  Sta te - recogn ized ho l iday  on  wh ich  
the  cont rac tor  has  been approved to  work  wi l l  a lso  be  counted  as  a 
work ing day .   Work ing days  on  wh ich  weather  cond i t ions  do  no t  permit  
work  on  the  pro jec t  to  p roceed,  as  de termined by  the  Engineer ,  wi l l  no t  
be  charged. 

SECTION 102 BIDDING REQUIREMENTS AND CONDITIONS:  

102.01 Advert isements  for  Bids:  

The adver t isement  fo r  b ids  may conta in  the  fo l lowing in fo rmat ion :  

•  Pro jec t  number  and name o f  h ighway,  
•  Route  number  and mi lepos ts  o r  re fe rence markers ,  
•  Date ,  t ime,  and p lace  o f  pub l ic  open ing o f  b ids ,  
•  Locat ion  and length  o f  p ro jec t ,  
•  Genera l  descr ip t ion  o f  work ,  
•  Spec i f ied  cont rac t  t ime (work ing days ,  ca lendar  days  or  f i xed 

da tes)  fo r  comple t ion  o f  con t rac t  work ,  
•  Sta tement  o f  p roposa l  requ i rements ,  
•  Manner  in  wh ich  pro ject  p lans  and spec i f i ca t ions  may be 

ob ta ined,  
•  Type and amount  o f  p roposa l  guaranty .  
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102.02 Prerequis i tes  for  Bidding:   

(A)   General :  

To submi t  a  va l id  b id ,  the b idder  must :  

(1 )  Have prequa l i f i ca t ion  f rom the  Depar tment  as  necessary 
fo r  the  pro jec t ,  in  accordance wi th  Subsec t ion  102.02(B) 
o f  the  spec i f i ca t ions ;  and  

(2 )  Be inc luded on  the  pro ject  Plansho lder  L is t  as  a  Pr ime in 
accordance wi th  Subsec t ion 102.02(C)  o f  the 
spec i f i ca t ions .  

(B)   Prequal i f icat ion of  Bidders: 

Pr io r  to  submi t t ing a  b id ,  the b idder  wi l l  (un less  wa ived by  the 
Depar tment )  be  requ i red  to  be  prequa l i f ied  wi th  the  Depar tment  to  b id 
on  the pro jec t .   The submiss ion  o f  Prequa l i f i ca t ion  in fo rmat ion  and 
de terminat ion o f  Prequal i f i ca t ion  sha l l  be in  accordance wi th  the 
requ i rements  o f  the  Rules  fo r  Prequa l i f i ca t ion o f  Cont rac tors  as 
approved and adopted  by  the  Depar tment .  

(C)   Plansholder  List :  

I t  i s  the b idder ’s  respons ib i l i t y  to ensure  tha t  the i r  f i rm is  on  the 
Plansho lder  L is t  as  a  Pr ime pr io r  to  submi t t ing a  b id .  

F i rms can regis te r  e lec t ron ica l ly  reques t ing p lacement  on  the  pro jec t  
P lansho lder  L is t  as  e i ther a  Pr ime or  Subcont rac tor /Vendor  as  fo l lows: 

(1 )  Go to  the  ADOT Cont rac ts  and Spec i f ica t ions  Group 
Webs i te ;  

(2 )  Se lec t  “Cur ren t  Adver t isements ” ;  

(3 )  Ident i fy  the  pro jec t  o f  in te res t ;  

(4 )  Cl ick  on  the  “Regis te r ”  i con ;  

(5 )  Se lec t  the “Bidder ”  o r  “Subcont rac tor /Vendor ”  rad io 
bu t ton ;  

(6 )  Comple te  a l l  requ i red  f ie lds ;  

(7 )  Cl ick  “Save” .   Th is  submi ts  the  reques t  to  the  
Depar tment ;  and 
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(8 )  I f  a l l  requ i red in fo rmat ion  is  p rov ided,  the  “ADOT C&S 
Adver t isement  Regis t ra t ion  Conf i rmat ion  Screen”  wi l l  
appear .   An  emai l  wi l l  a lso  be  sent  to  the  emai l  address 
prov ided acknowledging the  reques t .  

Requests  to  be  inc luded on  the  Plansho lder  L is t  as  a  Pr ime wi l l  be  
eva lua ted  by  the Department  to  de termine whether  the  b idder  is  
p requa l i f ied  fo r  the  pro jec t .   The Depar tment  cannot  guarantee  tha t  
reques ts  to be on the Plansho lder  L is t  wi l l  be  considered i f  the reques t  
is  submi t ted  less  than f ive  work ing days  pr io r  to  the  b id open ing.   The 
Depar tment  wi l l  send an  emai l  to  the  emai l  address  prov ided no t i fy ing 
the  cont rac tor  o f  the  resul ts  o f  the i r  reques t .  

The Depar tment ’s  emai l  wi l l  s ta te  whether  the  reques t  was  approved or  
den ied .   More in fo rmat ion  regard ing the Depar tment ’s  dec is ion may be 
ob ta ined by  contac t ing the  ADOT Cont rac ts  and Spec i f ica t ions  Group. 

I f  an  ind iv idua l  f rom a  f i rm submi ts  a  dup l ica te  reques t  to  be  p laced on 
the  Plansho lder L is t ,  the reques t  wi l l  be  den ied .   The Depar tment wi l l  
regis te r  the  contac t  person l i s ted  on  the  dup l ica te  reques t  to  rece ive 
emai l  no t ices  o f  updates to  the pro jec t .   The Depar tment  wi l l  send an  
emai l  to  the  emai l  address  prov ided no t i fy ing the  cont rac tor  o f  the 
resu l ts  o f  the i r  reques t .  

(D)   Registrat ion for  Not i f icat ions:  

Fi rms on  the Plansho lder  L is t  as a  Pr ime or  a Subcont rac tor /Vendor  wi l l  
rece ive  no t i f i ca t ion  o f  any  changes to  the  pro jec t .   Other  in te res ted 
par t ies  can regis te r  e lec tron ica l ly  to  rece ive  emai l  no t i f i ca t ion  o f  any 
changes to  the  pro jec t  as fo l lows:  

(1 )  Go to  the  ADOT Cont rac ts  and Spec i f ica t ions  Group 
Webs i te ;  

(2 )  Se lec t  “Cur ren t  Adver t isements ” ;  

(3 )  Ident i fy  the  pro jec t  o f  in te res t ;  

(4 )  Cl ick  on  the  “Regis te r ”  i con ;  

(5 )  Se lec t  the  “Other ”  rad io  bu t ton ;  

(6 )  Se lec t  the  “Yes”  rad io  bu t ton  in  response to  “Are  you 
in te res ted  in regis te r ing to  be no t i f ied about  any  changes 
made to  th is  adver t isement?” ;  

(7 )  Comple te  a l l  requ i red  f ie lds ;  

(8 )  Cl ick  “Save” .   Th is  submi ts  the  reques t  to  the  
Depar tment ;  and 
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(9 )  I f  a l l  requ i red in fo rmat ion  is  p rov ided,  the  “ADOT C&S 
Adver t isement  Regis t ra t ion  Conf i rmat ion  Screen”  wi l l  
appear .   An  emai l  wi l l  a lso  be  sent  to  the  emai l  address 
prov ided acknowledging the  reques t .  

A l l  par t ies  regis te r ing to  rece ive  no t i f i ca t ions  wi l l  be  sent  an  emai l  when 
changes are  made to  the  pro jec t .  

102.03 Suspension f rom Bidding:  

The Depar tment  may suspend any  person and any  subs id ia ry  o r  a f f i l ia te 
o f  any person f rom fu r ther  b idd ing to  the  Depar tment  and f rom be ing a  
subcont rac tor  o r  a  supp l ie r  o r  o therwise  par t ic ipa t ing in  the  work :  

(A)  I f  tha t  person or  any o f f icer ,  d i rec to r ,  employee or  agent  o f  
tha t  person is  conv ic ted ,  in  th is  Sta te ,  o r  any  o ther 
ju r isd ic t ion ,  o f  a  c r ime invo lv ing any  o f  the  fo l lowing 
e lements  o r  ac t ions :  

(1 )  Enter ing in to  any  cont rac t ,  combina t ion ,  consp i racy  or  
o ther  un lawfu l  ac t  in  res t ra in t  o f  t rade or  commerce;  

(2 )  Knowingly  and w i l l fu l l y  fa l s i fy ing,  concea l ing,  o r  cover ing 
up  a  mater ia l  fac t  by  t r ick,  scheme,  o r  dev ice ;  

(3 )  Mak ing fa lse ,  f i c t i t ious ,  o r  f raudu len t  s ta tements  o r  
representa t ions ;  

(4 )  Mak ing or  us ing a  fa lse  wr i t ing or  document  knowing i t  to  
conta in  a  fa lse ,  f i c t i t ious ,  o r  f raudu len t  s ta tement  o r  
en t ry ;  

(5 )  Mis representa t ion  or  fa lse  s ta tement  on  any  app l ica t ion 
fo r  bond ing;  

(6 )  Mis representa t ion  or  fa lse  s ta tement  on  any  app l ica t ion 
fo r  p requa l i f i ca t ion ;  

(B)  I f  the  Depar tment  makes a  f ind ing o f  any  o f  the  above or  
f inds  tha t  the  cont rac tor  is  no t  a  Respons ib le  Bidder  o r  a 
Respons ib le  Cont rac tor ;  o r  

(C)  I f  the  Depar tment  de termines  tha t  a  cont rac tor ,  
subcont rac tor ,  o r  supp l ier  has  repeated ly  o r  wi l l fu l l y  fa i led 
to  comply  wi th  federa l  o r  s ta te  immigra t ion  laws.  

Under  th is  subsec t ion ,  a  person means any ind iv idua l ,  par tnersh ip ,  jo int  
ven ture ,  corpora t ion ,  assoc ia t ion ,  o r  o ther  en t i ty  formed fo r  the  purpose 
o f  do ing bus iness  as  a  cont rac tor ,  subcont rac tor ,  or  supp l ie r .  
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102.04 Contents  of  Proposal  Pamphlet :  

The proposa l  pamphle t  wi l l  s ta te  the  loca t ion  and descr ip t ion o f  the 
contempla ted  cons t ruc t ion  and wi l l  show the  approximate  es t imate  o f  the 
var ious quant i t ies  and k inds  o f  work  to be  per fo rmed or  mater ia ls  to  be 
fu rn ished and wi l l  have a  schedu le  o f  i tems fo r  wh ich  un i t  b id  p r ices  are 
inv i ted .   The proposa l  pamphle t  wi l l  s ta te  the t ime in  wh ich  the  work 
must  be  comple ted ,  the  type  and amount  o f  the  proposa l  guaranty  and 
the  da te ,  t ime,  and p lace  o f  the  open ing o f  p roposa ls .   The pamphle t  wi l l  
a lso  inc lude any Spec ia l  Prov is ions  or  requ i rements  wh ich  vary  f rom or 
a re  no t  inc luded in  the  Standard  Spec i f i ca t ions .   Add i t iona l  con t ract  
documents  app l icab le  to  the  spec i f i c  p ro jec t  a re  l i s ted  in  the  Spec ia l  
Prov is ions .  

102.05 Issuance of  Proposals:  

The Depar tment  reserves  the  r igh t  to  re fuse  to  accept  b ids  fo r  any  o f  the 
fo l lowing reasons :  

(A)  Lack  o f  competency  or  adequate  mach inery ,  p lan t  and o ther 
equ ipment ,  as  revea led by  the  f inanc ia l  s ta tement  and 
exper ience ques t ionna i res  requ i red under  Subsec t ion  102.02 
o f  the  spec i f i ca t ions .  

(B)  Incomple te  work  wh ich ,  in  the  judgment  o f  the  Depar tment ,  
migh t  h inder  o r  p revent  the  prompt  comple t ion  o f  add i t ional  
work  i f  awarded. 

(C)  Fa i lu re  to  pay ,  o r  se t t le  sa t is fac to r i l y ,  a l l  b i l l s  due fo r  work 
on  o ther  cont rac ts .   

(D)  Fa i lu re  to  comply  wi th  any  qua l i f i ca t ion  regu la t ions  o f  the  
Depar tment .  

(E)  Defau l t  under  p rev ious  cont rac ts .  

(F)  Unsat is fac to ry  per fo rmance on  prev ious  work .  

(G)  Enter ing in to  any  cont rac t ,  combina t ion ,  consp i racy,  o r  o ther 
un lawfu l  ac t  in  res t ra in t  of  t rade or  commerce.  

(H)  Knowingly  and wi l l fu l l y  fa l s i fy ing,  concea l ing,  o r  cover ing up 
a  mater ia l  fac t  by  t r ick ,  scheme,  o r  dev ice .  

( I )  Mak ing fa lse ,  f i c t i t ious,  o r  f raudu len t  s ta tements  o r  
representa t ions .  

(J )  Mak ing or  us ing a  fa lse  wr i t ing or  document knowing i t  to  
conta in  a  fa lse ,  f i c t i t ious ,  o r  f raudu len t  s ta tement  o r  en t ry .  
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(K)  Mis representa t ion or  fa lse  s ta tement  on any  app l ica t ion  fo r  
bond ing.  

(L )  Mis representa t ion or  fa lse  s ta tement  on any  app l ica t ion  fo r  
p requa l i f i ca t ion .  

(M)  Lack  o f  su f f ic ien t  ab i l i t y  or  in tegr i ty  to  comple te  the  cont rac t . 

102.06 Interpretat ion of  Quant i t ies  in Bidding Schedule:  

The quant i t ies  appear ing in  the b idd ing schedu le ,  except  as  p rov ided 
e lsewhere ,  a re  approx imate  on ly  and are  prepared fo r  the  compar ison o f  
b ids .   Payment  to the  cont rac tor  wi l l  be  made on ly  fo r  the  ac tual  
quant i t ies  o f  work  per fo rmed and accepted  or  mater ia ls  fu rn ished in 
accordance wi th  the  requ i rements  o f  the cont rac t .   The schedu led 
quant i t ies  o f  work  to  be  done and mater ia ls  to  be  furn ished may each be 
inc reased,  decreased,  o r  omi t ted  as  here ina f ter  p rov ided in  Subsec t ion 
104.02  o f  the  spec i f i ca t ions .  

102.07 Examinat ion of  Plans,  Speci f icat ions and Si te  of  
Work:  

The b idder  sha l l  examine the  s i te  o f  the  proposed work  and the  cont ract  
be fore  submi t t ing a  Proposa l .   I f  no  s i te  inves t iga t ion  is  per fo rmed, the 
b idder  is  respons ib le  fo r  a l l  s i te  cond i t ions  that  shou ld  have been 
d iscovered had a  reasonab le  s i te  inves t iga t ion  been per fo rmed.   The 
submiss ion o f  a Proposa l  wi l l  be  cons idered conc lus ive  ev idence tha t  
the  b idder  is  sa t is f ied wi th  the  cond i t ions  to be  encountered  in 
per fo rming the  work  and as  to  the  requ i rements  o f  the  proposed cont rac t .  

Pro jec t  p lans ,  spec ia l  p rov is ions ,  p roposa l  pamphlets ,  and o ther  p ro jec t  
documents ,  i f  ava i lab le ,  sha l l  be found in  e lec t ron ic fo rmat ,  on  the  ADOT 
Cont rac ts  and Spec i f i ca t ions  Group webs i te .   Any  in te res ted  par ty  can 
access  the  adver t ised  pro jec t  documents .  

The b idder sha l l  take no advantage o f  any  apparent  e r ro r  o r  omiss ion  in 
the  p lans ,  b id  schedu le  i tems,  es t imated  quant i t ies ,  spec i f ica t ions ,  o r  
o ther  cont rac t  documents.   In  the  event  the  b idder  d iscovers  such an 
er ro r  o r  omiss ion ,  the  b idder  sha l l  immedia te ly  no t i fy  the  Engineer .   The 
Engineer  wi l l  then  make such cor rec t ions  and in te rpre ta t ions  as may be 
deemed necessary .  

Any  request  fo r  exp lanat ion  o f  the  mean ing or  in te rpre ta t ions  o f  the 
cont rac t  sha l l  be  submi t ted  in  adequate  t ime to  a l low a  rep ly  to  reach a l l  
b idders  be fore  submiss ion  o f  the i r  B id  Proposa l .   I f  the  Depar tment 
de termines in te rpre ta t ions  or  exp lanat ions are  warran ted ,  the  response 
wi l l  be  issued as  an  addendum to  the  Proposa l  Form,  and wi l l  be  
fu rn ished to  a l l  p rospec t ive  b idders  be fore the  t ime se t  for  open ing o f  
Proposa ls .  
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The Depar tment  wi l l  no t  be  bound by  any  s ta tement  o r  representa t ion 
concern ing cond i t ions  or  descr ip t ion  o f  the  work  un less  they  are  inc luded 
in  the  cont rac t .   Ora l  exp lanat ions ,  in te rpre ta t ions ,  o r  ins t ruc t ions  g iven 
be fore  the  award  o f  the  cont rac t  by  Depar tment employees  or  agents a re 
no t  b ind ing.  

102.08 Preparat ion of  Proposal :  

(A)   Genera l :  

The b idder  sha l l  p repare and submi t  i t s  p roposa l  us ing Depar tment -
fu rn ished b id  p repara t ion  so f tware .  

Proposa ls  sha l l  be  prepared and submi t ted  in  accordance wi th  the 
requ i rements  o f  Subsec t ion  102.08(B)  o f  the  spec i f i ca t ions .  

The b idder  sha l l  submi t  i ts  p roposa l  us ing the  e lec t ron ic  b id  p rocess 
descr ibed here in .  

When an i tem in  the  proposa l  con ta ins  a  cho ice  to  be  made by  the  b idder,  
the  b idder  sha l l  ind ica te  a  cho ice  in  accordance wi th  the  spec i f i ca t ions 
fo r  tha t  par t icu la r  i tem and a f te r  the  b id  open ing no  fu r ther  cho ice  wi l l  
be  permi t ted .  

(B)   Electronic  Submit ta l :  

   (1 )  Genera l :  

In  o rder  to  submi t  a  b id  e lec t ron ica l ly ,  a  f i rm must  have ob ta ined a  b idder 
ident i f i ca t ion  number  f rom the  Depar tment ,  a t  the  o f f ice  o f  ADOT 
Cont rac ts  and Spec i f ica t ions  Group,  205 South 17 t h  Avenue,  Room 121F, 
Phoen ix ,  AZ 85007,  phone (602)  712-7221. 

In  add i t ion ,  b idders  must subscr ibe  to  Bid  Express ,  an  on l ine  b idd ing 
serv ice ,  and ob ta in  a  d ig i ta l  s ignature .   B id  Express  can be  reached a t  
www.b idx .com,  phone (352)  381-4888.  The b idder  sha l l  a lso  download 
and ins ta l l  a  copy  o f  the AASHTOWare Pro jec t  Bids T M Bid  Component 
f rom the  in te rne t  a t  the  Bid  Express webs i te .  The vers ion  o f  the so f tware 
cur ren t ly  used by  ADOT can then be  loca ted  by  se lec t ing the  ADOT tab  
and the  “AASHTOWare Pro jec t  Bids”  l ink  under  Downloads .  

In  o rder  to  ob ta in  a  d ig i ta l  s ignature ,  b idders  sha l l  be  requ i red  to name 
a t  leas t  one respons ib le  person who sha l l  be au thor ized  to  commi t  the 
f i rm to  the  te rms and cond i t ions  spec i f ied  in  the  Proposa l  and the 
cont rac t  documents .  

The b idder  sha l l  download the  e lec t ron ic  copy  o f  the  pro jec t  EBSX f i le ,  
l i s ted  as  an  AASHTOWare Pro jec t  Bids T M Data  Fi l e  on  the  Bid  Express 
webs i te .   The f i le  inc ludes  a  schedu le o f  i tems fo lder  conta in ing the  b id 
schedu le ,  and a  misce l laneous fo lder conta in ing the  proposa l  and 
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a t tachments .   The b idder sha l l  rev iew the  proposa l  and comple te  the 
b idd ing schedu le ,  as  spec i f ied  here in ,  and the  a t tachments .  

The b idder  sha l l  a lso  inc lude wi th  i ts  b id  an  emai l  address  and rec ip ien t  
name fo r  the  purpose o f  rece iv ing the no t ice  o f  award  or  o ther  no t ices 
re la ted  to  the  b idd ing.  The Depar tment  wi l l  send the  no t ice  o f  award ,  
executed  cont rac t  and o ther  no t ices  to  the  reques ted  emai l  address  and 
rec ip ien t  name. 

I t  i s  the  cont rac tor ’s  respons ib i l i ty  to  p rov ide  the  updated  contac t  
in fo rmat ion  to  the  Department  i f  there  are  any  changes to  the  above 
requested  emai l  address or  rec ip ien t  name pr io r  to  the  award  o f  the 
cont rac t .  

The b idder  sha l l  spec i fy  a  un i t  p r ice  fo r  each pay  i tem fo r  wh ich  a  
quant i ty  is  g iven  in  the  b idd ing schedu le .   The so f tware  wi l l  au tomat ica l ly  
p roduce the  ex tended amount ,  as  the  produc t  o f  the  quant i ty  g iven  and 
the  spec i f ied  un i t  p r ice .   Un i t  p r ices  sha l l  be  s ta ted  in  who le  cents .  

The b idder sha l l  a lso  download a l l  addenda issued and update the 
pro jec t  f i le  accord ingly .   The b idder sha l l  be respons ib le to  ver i fy  tha t  
a l l  addenda issued pr io r  to  the  b id  open ing have been inc luded in  i ts  
submi t ta l .  

The b idder  sha l l  be  respons ib le  fo r  the  success fu l  submiss ion  o f  i ts  
e lec t ron ic b id p r ior  to the  t ime spec i f ied fo r  submiss ion  o f  b ids .   B ids 
submi t ted  a f te r  the  speci f ied  t ime wi l l  no t  be  accepted .   The b idder 
agrees  tha t  the  Depar tment  bears  no  l iab i l i t y  resu l t ing f rom the  b idder 's  
fa i lu re  to  success fu l ly  submi t  an  e lec t ron ic  b id .  

   (2 )  Procedure for  Missing Bids:  

I f  a  b idder  be l ieves  tha t  i ts  e lec t ron ica l ly  submi t ted  b id  shou ld  have been 
read a t  the  b id open ing bu t  was  no t  read,  the b idder  sha l l  no t i fy  the 
Depar tment  o f  the  apparent  i r regu la r i ty  and prov ide  i ts  b id  rece ip t  fo r  
the  b id  in  ques t ion  no  la te r  than th ree  hours  a f te r  the  t ime spec i f ied  for  
submiss ion  o f  b ids .  

Upon proper  no t i f i ca t ion  o f  a  miss ing b id  by  a b idder ,  the  Depar tment 
wi l l  no t i fy  a l l  b idders  tha t  a  miss ing b id  has  been repor ted .   The 
Depar tment  wi l l  begin  an  i nves t iga t ion  to  de termine the  s ta tus  o f  the  b id ,  
and wi l l  rev iew a l l  e lec t ron ic  b ids  rece ived f rom Bid  Express .  

The Depar tment  wi l l  d i rec t  Bid  Express  to rev iew the i r  records and 
de termine whether  the  miss ing b id  was submi t ted .  Bid  Express  wi l l  make 
a  de terminat ion  about  rece ip t  o f  the  b idder ’s  miss ing b id .  

I f  reques ted  by  the Depar tment ,  B id  Express  wi l l  a t tempt  to  re t r ieve  a 
copy  o f  the  encryp ted  b id f rom the  b idder ’s  computer .  
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The Depar tment  wi l l  au thor ize  Bid  Express  to  send the  Depar tment  a 
p rogram wh ich  wi l l  enab le  the  encryp ted  b id  to  be  opened and 
processed. 

I f  the  Depar tment  de termines  tha t  a  b id  cannot  be  recovered,  the 
Depar tment  wi l l  no t i fy  a l l  b idders  o f  i t s  de termina t ion .  

I f  a  miss ing b id  is  recovered,  the  Depar tment  wi l l  de termine  the  va l id i ty  
o f  the  b id ,  and may award  the  cont rac t  to  the  b idder  submi t t ing the 
miss ing b id  i f  appropr ia te.   The Depar tment  wi l l  no t i fy  a l l  b idders .  

102.09 Non-Col lus ion Cert i f icat ion:  

By submiss ion o f  i ts  b id  e lec t ron ica l ly ,  the b idder  makes the  cer t i f i ca t ion  
s ta ted  in  the  fo l lowing paragraph,  b ind ing as  i f  i t  had  been s igned by  the 
b idder .  

The b idder  cer t i f ies  tha t ,  pursuant  to  Subsec t ion  112(c )  o f  T i t le  23,  
Un i ted  Sta tes  Code and T i t le  44 ,  Chapter  10 ,  Ar t ic le  1  o f  the  A.R.S,  
ne i ther  i t  nor  anyone assoc ia ted  wi th  the  company,  f i rm,  corpora t ion ,  
o r  ind iv idua l  has ,  e i ther  d i rec t ly  o r  ind i rec t ly ,  en tered  in to  any 
agreement ,  par t ic ipa ted  in  any  co l lus ion ,  or  o therwise  taken any 
ac t ion  in  res t ra in t  o f  f ree  compet i t i ve  b idd ing in  connect ion  wi th  the 
submi t ted  b id .  

102.10 I r regular  Proposals:  

(A)  Proposa ls  may be cons idered i r regu la r  and may be  re jec ted 
fo r  any  o f  the  fo l lowing reasons :  

(1 )  I f  there  is  a  submiss ion  o f  any  k ind  wh ich  may tend to 
make the  proposa l  incomple te ,  inde f in i te  o r  ambiguous 
as  to  i ts  mean ing.  

(2 )  I f  the  b id  is  mathemat ica l ly  unba lanced. 

(3 )  I f  the  b id  is  mater ia l ly  unba lanced. 

(B)  Proposa ls  wi l l  be  cons idered i r regu la r  and wi l l  be  re jec ted 
fo r  any  o f  the  fo l lowing reasons :  

(1 )  I f  the  b idder  is  no t  on  the  pro jec t  Plansho lder  L is t  as  a  
Pr ime.  

(2 )  I f  the  b idder  o r  sure ty fa i ls  to  p rov ide  a  p roposa l  
guaranty  as spec i f ied  in  Subsec t ion  102.12 o f  the 
spec i f i ca t ions .  
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(3 )  I f  the  b idd ing schedu le  does  no t  con ta in  a  un i t  p r ice  for  
each pay  i tem l is ted  except  in  the  case o f  au thor ized 
a l te rna te  pay  i tems. 

(4 )  I f  the  b idder  fa i ls  to  meet  the  requ i red  goa l  fo r  
Disadvantaged Bus iness Enterpr ises  (DBE)  es tab l ished 
in  the  Spec ia l  Prov is ions or  show good fa i th  e f for t  as 
de termined by  the  Depar tment .  

102.11 Avai labi l i ty  of  Documents:  

The fo l lowing pro jec t  documents ,  i f  app l icab le ,  wi l l  be  ava i lab le  in  
e lec t ron ic fo rmat on the ADOT Cont rac ts  and Spec i f ica t ions  Group 
webs i te :   

(A)  Pro jec t  Plans .  
(B)  Spec ia l  Prov is ions .  
(C)  Proposa l  Pamphle t .  
(D)  Cross  Sec t ions .  
(E)  Ear thwork  Quant i ty  Sheets .  
(F)  Repor ts  ( i f  ava i lab le ) .  
(G)  Ex is t ing Ground Dig i ta l  Ter ra in  Mode l  (DTM).  
(H)  Des ign  Ground Dig i ta l  Ter ra in  Mode l  (DTM).  

The pro jec t  p lans ,  spec ia l  p rov is ions ,  p roposa l  pamphle t ,  c ross 
sec t ions ,  ear thwork  quant i ty  sheets ,  and any  app l icab le  repor ts  a re 
p rov ided in  PDF fo rmat .   The Depar tment  makes no  representa t ion  or  
war ran t ies  as  to  the  compat ib i l i t y ,  usab i l i t y ,  o r  readab i l i t y  o f  the  PDF 
documents  wi th  any  sys tem,  so f tware ,  hardware ,  o r  app l ica t ion  package 
o ther  than tha t  on  wh ich  the  f i les were  or ig ina l ly  saved.   The cont rac tor  
bears  the  so le  r isk  o f  any mod i f ica t ions ,  man ipu la t ions ,  o r  a l te ra t ions  to 
the  p lans ,  spec ia l  p rov is ions ,  p roposa l  pamphle t ,  and any  app l icab le 
repor ts .  

The ex is t ing ground DTM and the  des ign  DTM,  i f  app l icab le ,  a re p rov ided 
as  DGN f i les .  They  are  prov ided fo r  in fo rmat ion  purposes  and cont rac tor  
conven ience on ly .  The DTMs are  no t  par t  o f  the  cont rac t  documents .   
The cont rac tor ’s  use  o f  the  in fo rmat ion  in  the  DTMs is  a t  the  cont rac tor ’s  
so le  r isk .   The Depar tment  makes no  representa t ion  or  war ran t ies  as  to 
the  compat ib i l i t y ,  usab i l i ty ,  o r  readab i l i t y  o f  the  DTMs wi th  any  sys tem, 
so f tware ,  hardware ,  o r  app l ica t ion  package o ther  than tha t  on  wh ich  the 
f i les  were  or ig ina l ly  p repared.   The vers ion  o f  Mic ros ta t ion  used to  save 
the  DTMs is  ind ica ted  at  h t tps : / /azdot .gov /bus iness /engineer ing-and-
cons t ruc t ion /computer -a ided-des ign-and-dra f t ing-cadd. 

The Depar tment  is  p rov id ing the  e lec t ron ic  p ro jec t  f i les  to b idders  fo r  
in fo rmat iona l  purposes  in  con junc t ion  wi th  work  o r  serv ices  to  be 
prov ided to  the  Depar tment  under  th is  p ro jec t .   Any  use  o f  the  e lec t ron ic 
f i les  fo r  any  purposes  o ther  than fo r  th is  p ro jec t  is  p roh ib i ted .  
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102.12 Proposal  Guaranty:  

The b idder  sha l l  p rov ide  an  e lec t ron ic  p roposa l  guaranty  payab le  to  the 
Ar izona Depar tment  o f  Transpor ta t ion  fo r  10  percent  o f  the  amount  o f  
the  b id .   

The sure ty (b id )  bond sha l l  be executed  by the b idder and a sure ty 
company or  compan ies  ho ld ing a  cer t i f i ca te  o f  au thor i ty  to  t ransact  
sure ty  bus iness  in th is  Sta te  issued by  the Di rec tor  o f  the Depar tment 
o f  Insurance.  The agent  fo r  the  sure ty  sha l l  be  l i censed to  ac t  as  an 
insurance agent  in  Ar izona.  

Bidders  sha l l  p rov ide  an  e lec t ron ic  p roposa l  guaranty  as  descr ibed 
here in .   

Two compan ies  have es tab l ished web-based sure ty  p rocess ing 
procedures wi th  Bid  Express :  Sure ty 2000 (h t tps : / /sure ty2000.com/)  and 
Sure  Path  Network  (h t tp : / /web. insurev is ion .com/) .   B idders  may contac t  
these compan ies  fo r  add i t iona l  in fo rmat ion  and requ i rements  on 
e lec t ron ic  p roposa l  guaranty .  

102.13 Withdrawal  of  Proposals:  

(A)   Genera l :  

A b idder  may wi thdraw i ts  submi t ta l  a t  any  t ime pr io r  to  the  t ime 
spec i f ied  fo r  submiss ion  of  b ids ,  p rov ided tha t  the  b idder  wi thdraws such 
b id  e lec t ron ica l ly  th rough the  Depar tment ’s  on l ine  b idd ing serv ice .  

(B)   Condi t ional  Withdrawal :  

When proposa ls  fo r  more than one cont rac t  a re  to be  pub l ic ly  read on 
any  one da te ,  a  b idder  may request ,  in  the  event i t  i s  the  apparent  low 
b idder  on  a  g iven cont rac t  o r  con t rac ts ,  one or  more  subsequent  b ids 
a re  wi thdrawn. 

The b idder  sha l l  submi t  a  reques t  fo r  cond i t iona l  wi thdrawal  th rough the 
Depar tment ’s  on l ine  b idd ing serv ice  pr io r  to  the  t ime spec i f ied  fo r  
submiss ion  o f  b ids .   

102.14 Combinat ion or  Condi t ional  Proposals:  

I f  the  Depar tment  so  e lec ts ,  p roposa ls  may be  issued fo r  p ro jec ts in  
combina t ion  or  separa te ly  so  tha t  b ids  may be  submi t ted  e i ther  on  the 
combina t ion  or  on  separa te  un i ts  o f  combina t ion.   The Depar tment  
reserves  the  r igh t  to  make awards  on  combina t ion  b ids  o r  separa te  b ids 
to  the bes t  advantage o f  the  Depar tment .   No combina t ion  b ids ,  o ther 
than those spec i f i ca l ly  set  up  in  the proposa l  by the  Depar tment ,  wi l l  be 
cons idered.  
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Cond i t iona l  p roposa ls  wi l l  be  cons idered when so  sta ted  in  the  Spec ia l  
Prov is ions .  

102.15 Publ ic  Opening of  Proposals:  

Proposa ls  wi l l  be  opened and read a loud a t  the  t ime and p lace  ind ica ted 
in  the  adver t isement  fo r  b ids .   B idders ,  the i r  au thor ized  agents  and o ther 
in te res ted  par t ies  a re  inv i ted  to  be  present .  

102.16 Licensing:  

I t  i s  the  respons ib i l i t y  o f  the  b idder  to  de termine whether  i t  has  the  
appropr ia te  cont rac t ing l i censes  to  per fo rm the  work .   For  a l l  p ro jec ts 
except  Federa l -a id  funded pro jec ts ,  the  b idder  must  have the  proper 
l i censes  a t  the  t ime the  b id  is  submi t ted  to  the  Depar tment .    

On Federa l -a id  funded pro jec ts ,  the  b idder  is  no t  requ i red  to  have the 
l i censes a t  the  t ime o f  b idd ing,  bu t  i t  must  procure  the  l i censes  f rom the 
Sta te  Regis t ra r  o f  Cont rac tors ,  in  accordance wi th  A.R.S.  32  1101 e t  
seq.  be fore  award  can be  made,  and no  la te r  than 60  days a f te r  the  da te 
b ids  a re  opened.   The b idder 's  fa i lu re  to  ge t  the necessary  l i censes  
wi th in  60  days  a f te r  the  b id  open ing da te  wi l l  resu l t  in  re jec t ion  o f  the 
b id .  

L icens ing in fo rmat ion  is  ava i lab le  f rom: 

Ar izona Regis t ra r  o f  Cont rac tors 
1700 W.  Wash ington  St .  Su i te  105 

Phoen ix ,  AZ 85007-2812 
Phone:  (602)  542-1525 

Emai l :  Webmaster@azroc.gov  
www.roc .az .gov  

102.17 Boycott  of  Israe l :  

Al l  b idders a re requ i red  to  cer t i fy  in  the i r  b id  p roposa l  on the 
“Par t ic ipa t ion  in  Boycot t  o f  Is rae l  Cer t i f i ca t ion”  fo rm e i ther :  

(A)  The b idder  does no t  par t ic ipa te  in ,  and agrees  no t  to 
par t ic ipa te in  dur ing the  te rm o f  the  cont rac t ,  a  boycot t  of  
Is rae l  in  accordance wi th  ARS 35-393.01 ;  o r  

(B)  The b idder  does  par t ic ipate  in  a  boycot t  o f  Is rae l  as  de f ined 
in  ARS 35-393.01 .  

The Depar tment  wi l l  no t  award  the  cont rac t  un less  the  b idder  makes the 
cer t i f i ca t ion  descr ibed in  subparagraph (A)  o f  th is  Subsec t ion .  
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SECTION 103 AWARD AND EXECUTION OF CONTRACT:  

103.01 Considerat ion of  Proposals:  

Af te r  the  proposa ls a re  opened and read a loud,  they  wi l l  be  compared 
on  the  bas is  o f  the  summat ion  o f  the produc ts  o f  the  quant i t ies shown in 
the  b idd ing schedu le  by  the  un i t  b id  p r ices  shown.  The resu l ts  o f  such 
compar isons  wi l l  be  ava i lab le  to  the  pub l ic .  

The r igh t  is  reserved to  re jec t  any  or  a l l  proposa ls ,  to  wa ive  
techn ica l i t ies  o r  to  adver t ise  fo r  new proposa ls  i f ,  in  the  judgment  o f  the 
Depar tment ,  the  bes t  in te res ts  o f  the  Depar tment  wi l l  be  promoted 
thereby .  

103.02 Interpretat ion of  Proposals: 

The Depar tment  wi l l  cons ider  the  fo l lowing in  in te rpre t ing proposa ls :  

(A)  In  the  event o f  a d isc repancy  be tween un i t  b id  p r ices  and 
ex tens ion ,  the  un i t  b id  p r ice  sha l l  govern .  

(B)  Un i t  p r ices  may show up to  two dec ima l  p laces .   Dec imal  
p laces  beyond two wi l l  be  t runcated .   For  example ,  i f  the  
s ta ted  un i t  b id  p r ice  is  $1 .128 per  un i t ,  the  Department  wi l l  
in te rpre t  the  un i t  b id  pr ice  as  $1 .12  per  un i t .   The ex tended 
amount  fo r  the  a f fec ted i tem(s)  and the  to ta l  b id  wi l l  be  
computed accord ingly .  

(C)  The Depar tment  wi l l  no t  cor rec t  e r rors  in  un i t  b id  p r ices ,  even 
i f  i t  i s  demonst ra ted  tha t  the  er ro r  was  a  c le r ica l  e rro r .  

103.03 Responsibi l i ty :   

The Depar tment  wi l l  dec l ine  to  award  the  cont rac t  to  any  b idder  who the 
Depar tment  f inds  is  no t  a respons ib le  b idder  fo r  the  par t icu lar  con t rac t .  

A person who has been conv ic ted  o f  a v io la t ion  o f  A.R.S.  Sec t ion  34-252 
is  no t  e l ig ib le  to en ter  in to  any  cont rac t  wi th  the  Depar tment  fo r  a per iod 
o f  up  to th ree years  f rom date  o f  conv ic t ion ,  as  de termined by the  cour t .   
A person means any  ind iv idua l ,  par tnersh ip ,  corpora t ion ,  assoc ia t ion ,  o r  
o ther  en t i ty  fo rmed fo r  the  purpose o f  do ing bus iness  as  a  cont rac tor .  

Non- respons ib i l i t y  may a lso  be  found fo r  any  o f  the fo l lowing reasons : 

(A)  Ant i -compet i t i ve  ac ts ;  

(B)  Lack  o f  competency  and adequate  mach inery ,  p lan t  and o ther 
equ ipment ,  as  revea led by  the  f inanc ia l  s ta tement  and 
exper ience ques t ionna i res  requ i red under  Subsec t ion  102.02 
o f  the  spec i f i ca t ions ;  
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(C)  Incomple te  work  wh ich ,  in  the  judgment  o f  the  Depar tment ,  
migh t  h inder  o r  p revent  the  prompt  comple t ion  o f  add i t ional  
work  i f  awarded; 

(D)  Fa i lu re  to  pay  or  se t t le  sat is fac to r i l y  a l l  b i l l s  due for  work  on  
o ther  cont rac ts ;   

(E)  Fa i lu re  to  comply  wi th  any  qua l i f i ca t ion  regu la t ions  o f  the  
Depar tment ;  

(F)  Defau l t  under  p rev ious  cont rac ts ;  

(G)  Unsat is fac to ry  per fo rmance on  prev ious  work ;  

(H)  Knowingly  and wi l l fu l l y  fa l s i fy ing,  concea l ing,  o r  cover ing up 
a  mater ia l  fac t  by  t r ick ,  scheme,  o r  dev ice ;  

( I )  Mak ing fa lse ,  f i c t i t ious,  o r  f raudu len t  s ta tements  o r  
representa t ions ;  

(J )  Mak ing or  us ing a  fa lse  wr i t ing or  document knowing i t  to  
conta in  a  fa lse ,  f i c t i t ious ,  o r  f raudu len t  s ta tement  o r  en t ry ;  

(K)  Lack  o f  a  p roper  cont rac tor 's  l i cense;  o r  

(L )  Lack  o f  su f f ic ien t  ab i l i t y  or  in tegr i ty  to  comple te  the  cont rac t . 

103.04 Award of  Contract :  

The Transpor ta t ion  Board  wi l l  cons ider  p roposa ls fo r  award  wi th in  45 
ca lendar  days  a f te r  the  open ing o f  p roposa ls .   The Transpor ta t ion  Board 
reserves  the r igh t  to  pos tpone ac t ion  re la t ive to  the  award  o f  con t rac t  
un t i l  a  fu tu re  Board  Meet ing.   In  any  case,  the  Transpor ta t ion  Board  wi l l  
ac t  on  proposa ls  no  la ter  than 60  ca lendar  days  a f te r  the  open ing o f  
p roposa ls .   No ad jus tment  in  p roposed pr ices  wi l l  be  a l lowed as  a  resu l t  
o f  any  de lay  caused by  the  Transpor ta t ion  Board  or  the  Award  process .  

The award  o f  con t rac t ,  i f  awarded, wi l l  be made by  the Transpor ta t ion 
Board  to  the  lowest  respons ib le  b idder  whose proposa l  compl ies  wi th  a l l  
the  requ i rements  p rescr ibed.   I f  there  are  two or  more  low respons ive  
b ids  tha t  a re  ident ica l  in  p r ice ,  award  wi l l  be  made by  drawing lo ts .   The 
success fu l  b idder  wi l l  be  no t i f ied  by  cer t i f ied  le t te r  ma i led  to  the  address 
shown in  the  b idder 's  p roposa l  tha t  i ts  b id  has  been accepted  and tha t  
i t  has  been awarded the  cont rac t .  

At  any  t ime a f te r  complet ion  o f  the 60-day  per iod se t  fo r th  above for  
award  o f  con t rac t ,  the  success fu l  b idder  may, by le t te r ,  no t i fy  the Sta te 
Engineer  o f  the  Depar tment 's  fa i lu re  to  issue a  no t ice  o f  award  le t te r .   I f  
the  no t ice  o f  award  le t te r  has  no t  been issued wi th in  f i ve  days  f rom the 
da te  tha t  the  success fu l  b idder 's  le t te r  is  rece ived by  the Sta te  Engineer ,  

TABLE OF CONTENTS INDEX



SECTION 103 

34 
 

the  success fu l  b idder  sha l l  have the  r igh t  to  wi thdraw i ts  b id  wi thout  
fo r fe i tu re  o f  the  b idder 's  p roposa l  guaranty .  

103.05 Cancel la t ion of  Award:  

The Transpor ta t ion  Board reserves  the  r igh t  to  cance l  the  award  o f  any 
cont rac t  a t  any t ime,  be fore  the execut ion o f  sa id cont rac t  by  a l l  par t ies ,  
wi thout  any l iab i l i t y  aga ins t  the Transpor ta t ion Board  or  the Depar tment .  

103.06 Blank:  

103.07 Requirement  of  Contract  Bonds:  

The success fu l  b idder  sha l l  fu rn ish  the  Depar tment  the  fo l lowing sure ty 
bonds ,  wh ich  sha l l  become b ind ing upon the  execut ion  o f  the  cont rac t :  

(A)  A per fo rmance bond in  the  amount  o f  100 percent  of  the  to ta l  
con t rac t  amount ,  cond i t ioned upon the  fa i th fu l  perfo rmance 
o f  the  cont rac t  in  accordance wi th  the  p lans ,  spec i f i ca t ions,  
and cond i t ions  thereo f .   Such bond sha l l  be so le ly  fo r  the 
pro tec t ion  o f  the  Depar tment ;  and 

(B)  A payment  bond in the amount  o f  100 percent o f  the  to ta l  
con t rac t  amount  so le ly  fo r  the  pro tec t ion  o f  c la imants  
supp ly ing labor  o r  mater ia ls  to the  cont rac tor  o r  i ts  
subcont rac tors  in  the  prosecut ion  o f  the  work ,  and the  
payment  o f  a l l  workman 's  compensat ion ,  occupat iona l  
d isease,  and unemployment  compensat ion  premiums.  

The bonds sha l l  be wr i t ten  or  counters igned by  an  au thor ized 
representa t ive o f  the  sure ty .   The au thor ized  representa t ive  must be 
e i ther  a  res ident  o f  the  Sta te  o f  Ar izona or  must  ma in ta in  i ts  p r inc ipa l  
o f f i ce  in  th is  Sta te .   The au thor ized  representa t ive fo r  the  sure ty  must 
be  l i censed to  ac t  as  an  insurance agent  in  Ar izona.   Sure ty  bonds  sha l l  
be  s igned by  the b idder  and by  the  sure ty .   The sure ty  sha l l  p rov ide  a 
cur ren t  Power  o f  At to rney a t tached to  the  sure ty  bond. 

The fo rms o f  the  bonds wi l l  be  prov ided by  the  Depar tment  and wi l l  
con form to  A.R.S. ,  Sec t ions  34-221 th rough 34-223.   Each bond sha l l  be 
executed  so le ly  by  a  surety  company or  compan ies ho ld ing a  cer t i f i ca te 
o f  au thor i ty  to  t ransac t  sure ty  bus iness  in  th is  Sta te  issued by  the 
Di rec tor  o f  the  Depar tment  o f  Insurance. 

103.08 Execut ion of  Contract :  

The Depar tment  wi l l  send the  no t ice  o f  award  le t te r  to  the  success fu l  
b idder  wi th in  two work ing days  a f te r  the  award ,  to  the  emai l  address  and 
rec ip ien t  g iven  by  the  b idder  as  spec i f ied  in  Subsec t ion  102.08(B) (1)  of  
the  spec i f i ca t ions .  Th is  no t ice  wi l l  a lso  inc lude the  cont rac t  and the 
fo rms fo r  the  payment  bond and the  per fo rmance bond.   
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The cont rac t  sha l l  be  executed  by  the  success fu l  b idder  in  conformance 
wi th  the  e lec t ron ic  procedures  g iven by  the  Depar tment .  The success fu l  
b idder  sha l l  re tu rn the  s igned cont rac t  and bonds in e lec t ron ic  fo rmat so 
as  to  be  rece ived by  the Depar tment  no  la te r  than 10  ca lendar  days a f ter  
the  da te  o f  the no t ice  o f  award le t te r  to  the  ADOT Cont rac ts  and 
Spec i f ica t ion  Group mai lbox ;  CSGroup@azdot .gov .  

The Depar tment  wi l l  execute  the  cont rac t  wi th in  20 ca lendar  days  a f te r  
the  da te  o f  the  no t ice  o f  award  le t te r .   No cont rac t  sha l l  be  cons idered 
as  e f fec t ive  un t i l  i t  has  been fu l ly  executed  by  bo th  par t ies .  When the 
Depar tment  executes  the cont rac t  i t  w i l l  send a  copy  o f  the  executed 
cont rac t  to  the  cont rac tor ’s  emai l  address  and rec ip ien t  name given by 
the  b idder  as  spec i f ied in  Subsec t ion  102.08(B) (1)  o f  the  spec i f ica t ions . 

103.09 Fai lure  to Execute  Contract :  

Fai lu re  to  execute  the  cont rac t  and f i le  sa t is fac to ry  cont rac t  bonds  as 
prov ided here in  wi th in  10 ca lendar  days  a f te r  the  da te  o f  the  no t ice  of  
award  le t te r  wi l l  resu l t  in  the  cance l la t ion  o f  the  award  and fo r fe i tu re  of  
the  proposa l  guaranty  to  the  Depar tment ,  no t  as  a  pena l ty ,  bu t  in  
l iqu ida t ion  o f  damages sus ta ined.   Award  may then be  made to  the  nex t  
lowest  respons ib le  b idder ,  o r  the  work  may be  re -adver t ised  as  the  
Depar tment  may dec ide .  

The success fu l  b idder  acknowledges tha t  i f  i t  f a i l s  to  execute  the 
cont rac t ,  the  Depar tment  wi l l  su f fe r  damages,  inc lud ing bu t  no t  l imi ted 
to  the  cos ts  o f  reb idd ing,  cos ts  re la ted  to  ob ta in ing a  cont rac tor ,  
damages due to  de layed comple t ion  o f  the  pro jec t ,  and damages re la ted 
to  any  change in  the  pro jec t  cond i t ions  caused by  de lays .  

103.10 Bid Disputes:  

Any in te res ted  par ty  may pro tes t  the prospec t ive  award  o f  the  cont rac t  
to  the  apparent  lowest respons ib le  b idder ,  o r  the  re fusa l  o f  the 
Depar tment  to award  the  cont rac t  to  a  f i rm wh ich c la ims i t  i s  the  lowest 
respons ib le  b idder .   A protes t  must  be  in  wr i t ing and persona l ly  de l ivered 
or  sent  by  cer t i f ied  mai l ,  re tu rn  rece ip t  reques ted ,  to  the Sta te  Engineer .   
The pro tes t  must  be  rece ived by  the Sta te  Engineer no  la te r  than seven 
ca lendar  days  a f te r  the  open ing o f  b ids ,  except  in  the  case o f  a  p ro tes t  
concern ing compl iance wi th  d isadvantaged bus iness  en terpr ise 
prov is ions .   Any  pro tes ts  concern ing compl iance wi th  d isadvantaged 
bus iness  en terpr ise  prov is ions  must  be rece ived by  the Sta te  Engineer 
no  la te r  than seven ca lendar  days  a f te r  the  da te  requ i red  fo r  submi t ta l  
o f  the  d isadvantaged business  en terpr ise  a f f idav i t  by  the  apparent  low 
b idder .  

The pro tes t  sha l l  inc lude fac ts  suppor t ing the  pro tes t ,  any  per t inent  
con t rac tua l  p rov is ions ,  law,  ru les  o r  regu la t ions ,  and o ther  lega l  
au thor i t ies suppor t ing the pro tes t  and a  reques ted ac t ion .   Cop ies  o f  the  
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p ro tes t  sha l l  be  sent  by  the  pro tes tan t  to  every  b idder ,  a t  the  same t ime 
the  pro tes t  is  submi t ted  to  the  Sta te  Engineer .  

Any  in te res ted  par ty  o r  the  Depar tment  may submi t  a  response to  the 
pro tes t .   The response wi l l  inc lude a  s ta tement  o f  the  reques ted  ac t ion ,  
a  rebut ta l  o f  any  o f  the  fac tua l  mat te rs  in  the  pro tes t ,  fac ts  suppor t ing 
the  response,  and any  cont rac tua l  p rov is ions ,  laws,  ru les ,  o r  
regu la t ions ,  o r  o ther  au thor i ty  suppor t ing the  response. 

The response must  be  rece ived by the Sta te  Engineer  no  la te r  than 
seven ca lendar  days  a f te r  the  pro tes t  is  f i led .  

Sta tu tes ,  con t rac tua l  p rov is ions ,  ru les  o r  regu la t ions  o f  the  federa l  
government  o r  the  s ta te government  need no t  be  quoted  in  fu l l  in  a 
p ro tes t  o r  response,  so long as  su f f ic ien t  c i ta t ion is  g iven  so  tha t  the 
mat te r  c i ted  may be  conven ien t ly  re fe renced. 

The Sta te  Eng ineer  wi l l  make a  recommendat ion  in  wr i t ing to  the  
Transpor ta t ion  Board ,  wi th  cop ies  to  the  pro tes tan t  and a l l  par t ies upon 
whom serv ice  o f  the  pro tes t  o r  response has  been made,  wi th in  seven 
ca lendar  days  a f te r  rece ip t  o f  the  response. 

The Transpor ta t ion  Board may hear  a rguments concern ing the pro tes t ,  
o r  a t  i t s  d isc re t ion  may d i rec t  the  Sta te  Engineer  to  ho ld  a  hear ing or  
o ther  appropr ia te  p rocedure  to  eva lua te  the pro tes t .   I f  the mat te r  is  
re fe r red  to  the  Sta te  Engineer ,  the  Sta te  Engineer 's  recommendat ion  wi l l  
be  made to  the  Board  wi th in  30  days .  

The Transpor ta t ion  Board wi l l  make the  f ina l  dec is ion  as  to  award  or  the 
re jec t ion  o f  b ids .  

Notwi ths tand ing the  prov is ions o f  Subsec t ion  103.04  o f  the 
spec i f i ca t ions ,  in  case o f  any  b id  p ro tes t ,  the  award ,  i f  any ,  must  be 
made by  the  Transpor ta t ion  Board  no  la te r  than 75  ca lendar  days  a f te r  
the  open ing o f  p roposa ls  un less  o therwise  agreed by  the  par t ies .  

The t imes spec i f ied  in  th is  subsec t ion  may be  changed by  the  Engineer 
wi th  the  wr i t ten  agreement  o f  bo th the  apparent  low b idder  and second 
low b idder .   The t imes prescr ibed in  th is  subsec t ion  may a lso  be  var ied 
in  the  Spec ia l  Prov is ions .  

103.11 Escrow of  Bid Documentat ion:  

When requ i red by the Spec ia l  Prov is ions ,  each b idder  sha l l  submi t  i ts  
Bid  Documenta t ion  in  a  separa te  enve lope f rom the  Bid .  The Bid  
Documents  wi l l  remain  unopened dur ing the  b id  open ing per iod .   The 
documenta t ion  o f  the success fu l  b idder  wi l l  be p laced in escrow wi th  a 
bank ing ins t i tu t ion  or  other  bonded document  s to rage fac i l i t y  and 
preserved by  tha t  ins t i tu t ion  or  fac i l i t y  as  spec i f ied  in  the  fo l lowing 
subsec t ions .   The Bid  Documenta t ion fo r  a l l  unsuccess fu l  b idders  wi l l  be 
re tu rned. 
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(A)   Submit ta l  of  Bid Documentat ion:  

The b idder  sha l l  submi t  the  Bid  Documenta t ion  in a  sea led  conta iner .   
The conta iner  sha l l  be  c lear ly  marked "Bid  Documenta t ion"  and show on 
the  face  o f  the  conta iner the  b idder 's  name and address ,  the da te o f  
submi t ta l ,  the  pro jec t  number ,  and the  cont rac t  number .  

(B)   Af f idavi t :  

In  add i t ion  to  the  Bid  Documenta t ion ,  the  b idder  sha l l  submi t  an  a f f idav i t ,  
s igned under  oa th  by  a representa t ive  o f  the b idder  au thor ized  to 
execute  Bid  Proposa ls ,  l i s t ing each b id  document  submi t ted  by  au thor ,  
da te ,  na ture ,  and sub jec t  mat te r .   The a f f idav i t  sha l l  a t tes t  1)  tha t  the 
a f f ian t  has  persona l ly  examined the  Bid  Documenta t ion ,  2 )  tha t  the 
a f f idav i t  l i s ts  a l l  o f  the  documents  re l ied  upon by  the  b idder in  p repar ing 
the  b id  fo r  the  pro jec t ,  and 3)  tha t  a l l  B id  Documenta t ion  is  inc luded in  
the  sea led  conta iner  submi t ted  in  escrow. 

(C)   Durat ion and Use:  

With in  th ree  days  o f  award  o f  the  cont rac t ,  the  Depar tment  and the 
cont rac tor  wi l l  jo in t ly  del iver  the  sea led  conta iner  and a f f idav i t  to  a 
bank ing ins t i tu t ion  or  o ther  bonded document  s to rage fac i l i t y  se lec ted 
by  the  Depar tment  fo r  p lacement  in  a  sa fe ty  depos i t  box ,  vau l t ,  o r  o ther 
secure  accommodat ion .  

The document depos i tory  agreement  sha l l  re f lec t  tha t  the  Bid 
Documenta t ion  and a f f idav i t  sha l l  remain  in  escrow dur ing the  l i fe  o f  the  
cont rac t  o r  un t i l  the  contrac tor  reques ts  tha t  the  Depar tment  ver i fy  a 
reques t  fo r  add i t iona l  compensat ion  or  an  ex tens ion o f  t ime based on  i ts  
b id  o r  un less  a  cour t  o rder  p rov ides  the  Depar tment permiss ion  to  ob ta in 
the  Bid  Documenta t ion .   In  the  absence o f  such ac t ion  and prov ided the 
cont rac tor  s igns  the  f ina l  Standard  Re lease Form,  the  Depar tment  wi l l  
ins t ruc t  the  document  depos i to ry  to  re lease the  sea led  conta iner  to  the 
cont rac tor .  

In  accordance wi th the cont rac tor 's  representat ion  tha t  the sea led 
conta iner  p laced in  escrow conta ins  a l l  o f  the  mater ia ls  re l ied  upon in 
p repar ing i ts  b id ,  the  contrac tor  agrees  to  wa ive  the  r igh t  to  use  any  Bid  
Documenta t ion  o ther  than tha t  p laced in  escrow in  d isputes  ar is ing ou t  
o f  the  cont rac t .  

(D)   Format  and Contents:  

Bidders  may submi t  B id  Documents  fo r  escrow in  the  usua l  cos t  
es t imat ing fo rmat .   I t  i s  no t  the  in ten t ion  o f  th is  spec i f i ca t ion  to  cause 
the  b idder  ex t ra  work  dur ing the  prepara t ion  o f  the  proposa l ,  bu t  to 
ensure tha t  the  Escrow Bid  Documents  wi l l  be adequate  to  enab le 
comple te  unders tand ing and proper  in te rpre ta t ion  fo r  the i r  in tended use.   
The Bid  Documents  sha l l  be  wr i t ten  in  the  Engl ish  language.  
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I t  i s  requ i red  tha t  the  Bid  Documents  c lear ly  i temize  the  es t imated  cos ts 
o f  per forming the  work  o f  each b id i tem conta ined in  the  b id  schedu le .   
B id  i tems are  to  be  separa ted  in to  sub- i tems as  requ i red  to  p resent  a 
comple ted  and de ta i led  cos t  es t imate and a l low a  de ta i led  cos t  rev iew.  
The Bid  Documents sha l l  inc lude a l l  quant i ty  take-o f fs ,  c rew,  equ ipment ,  
ca lcu la t ions  o f  ra tes o f  produc t ion  and progress ,  cop ies  o f  quota t ions 
f rom subcont rac tors  and supp l ie rs ,  and memoranda,  nar ra t ives ,  
consu l tan t ’s  repor ts ,  add/deduct  sheets ,  and a l l  o ther  in fo rmat ion  
inc luded by  the  b idder  to  a r r ive  a t  the  pr ices  conta ined in  the  b id 
p roposa l .   Es t imated  cos ts  sha l l  be  broken down into  the  b idder ’s  usual  
es t imate  ca tegor ies  such as  d i rec t  labor ,  repai r  labor ,  equ ipment 
opera t ion ,  equ ipment  ownersh ip ,  expendab le  mater ia ls ,  permanent  
mater ia ls ,  and subcont rac t  cos t  as  appropr ia te .   P lan t  and equ ipment 
and ind i rec t  cos ts  a re  to  be  de ta i led  in  the  b idder ’s  usua l  fo rmat .   The 
cont rac tor ’s  a l loca t ion o f  p lan t  and equ ipment ,  ind i rec t  cos ts ,  
con t ingenc ies ,  markup and o ther  i tems to  each b id  i tem sha l l  be  
inc luded. 

Al l  cos ts  sha l l  be  ident i f ied .   For  b id  i tems amount ing to  less  than 
$10,000,  es t imated  un i t  cos ts  a re  acceptab le  wi thout  a  de ta i led  cos ts 
es t imate ,  p rov id ing tha t  labor ,  equ ipment ,  mater ia ls ,  and subcont rac ts ,  
as  app l icab le ,  a re inc luded and prov ided tha t  ind i rec t  cos ts,  
con t ingenc ies ,  and markups ,  as  app l icab le ,  a re  a l loca ted . 

I f  the  Bid Documents were  deve loped us ing computer  genera ted 
so f tware ,  the  cont rac tor  sha l l  p rov ide  the  documents  in  hard  copy  and 
sha l l  iden t i fy  the  name and vers ion  o f  the  computer so f tware  used. 

Bid  documents  p rov ided by  the  Depar tment  need no t  be  inc luded in  the 
Bid  Documents  fo r  escrow un less  needed to  comply  wi th  the 
requ i rements  o f  th is  subsec t ion .  

(E)   Refusal  or  Fa i lure  to Provide Bid Documentat ion:  

Fai lu re  to  p rov ide Bid  Documenta t ion  sha l l  render  the b id 
non- respons ive .  

(F)   Conf ident ia l i ty  of  Bid Documentat ion:  

The Bid  Documenta t ion  and a f f idav i t  in  escrow are ,  and sha l l  remain ,  
the  proper ty  o f  the  cont rac tor .   The Depar tment  has  no  in te res t  in ,  o r  
r igh t  to ,  the  Bid  Documenta t ion  un less  the  cont rac tor  reques ts  tha t  the 
Depar tment  ver i fy  i ts  reques t  fo r  add i t iona l  compensat ion  or  an 
ex tens ion  o f  t ime based on  i ts  b id  o r  un less  a  cour t  o rder  g ives  the 
Depar tment  permiss ion  to  ob ta in  the  Bid  Documenta t ion .   In  the  event 
o f  such requests o r  cour t  o rders ,  the  Bid  Documenta t ion  and a f f idav i t  
wi l l  become the  proper ty  o f  the  Depar tment  un t i l  comple te  reso lu t ion  o f  
the  reason fo r  the  request  o r  cour t  o rder is  ach ieved.   These mater ia ls ,  
and a l l  cop ies  made by  the  Depar tment ,  wi l l  be  re turned to  the  cont rac tor  
a t  the  conc lus ion  o f  l i t iga t ion ,  o r  f ina l  reso lu t ion  o f  a l l  ou ts tand ing 
c la ims,  upon execut ion  of  a  f ina l  re lease.   The Depar tment  wi l l  make 
every reasonab le  e f fo r t  to  ensure tha t  the  Bid  Documenta t ion remains 

TABLE OF CONTENTS INDEX



SECTION 104 

39 
 

con f ident ia l  wi th in  the Depar tment  except  tha t  sa id documents  may be 
used in  cour t ,  a rb i t ra t ion ,  o r  o ther  d ispu te  reso lu t ion  proceed ings .   
Otherwise ,  sa id  documents  wi l l  no t  be  made ava i lable  to  anyone ou ts ide 
the  Depar tment .  

(G)   Cost  and Escrow Instruct ions:  

The cos t  o f  the  escrow documenta t ion depos i to ry s to rage fac i l i t y  wi l l  be 
borne by  the  Depar tment .   The Depar tment  wi l l  p rov ide  escrow 
ins t ruc t ions  to  the  document  depos i to ry  cons is ten t  wi th  th is  subsec t ion .  

(H)   Payment:  

There  wi l l  be  no  separa te  payment  fo r  compi la t ion  of  the  da ta ,  p rov id ing 
the  conta iner  o r  the  cos t  o f  ver i f i ca t ion  o f  the  Bid Documenta t ion .   A l l  
cos ts  sha l l  be  inc luded in the  overa l l  con t rac t  b id  pr ice .  

SECTION 104 SCOPE OF WORK:  

104.01 Intent  of  Contract :  

The in ten t  o f  the  cont rac t  is  to  p rov ide  fo r  the  cons t ruc t ion  and 
comple t ion  o f  the  work  to  the  sa t is fac t ion  o f  the  Depar tment .   The 
cont rac tor  sha l l  fu rn ish  exper ienced superv is ion and labor ,  and a l l  
mater ia ls ,  equ ipment ,  too ls ,  t ranspor ta t ion ,  and supp l ies requ i red  to 
comple te  the  work  in  accordance wi th  the  p lans ,  spec i f i ca t ions  and te rms 
o f  the  cont rac t .  

(A)   Covenant  of  Good Fai th and Fair  Deal ing:  

This  cont rac t  imposes  an  ob l iga t ion  o f  good fa i th and fa i r  dea l ing in  i ts  
per fo rmance and en forcement .  

The cont rac tor  and the  Depar tment ,  wi th  a  pos i t i ve  commi tment  to 
hones ty  and in tegr i ty ,  agree  to  the  fo l lowing mutua l  du t ies :  

(1 )  Each wi l l  func t ion wi th in  the  laws and s ta tu tes  app l icab le 
to  the i r  du t ies  and respons ib i l i t ies .  

(2 )  Each wi l l  avo id  h inder ing the  o ther 's  per fo rmance. 

(3 )  Each wi l l  p roceed to  fu l f i l l  i t s  ob l iga t ions  d i l igen t ly .  

(4 )  Each wi l l  coopera te  in  the  common endeavor  of  the  
cont rac t .  
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(B)   Partner ing:  

The Depar tment  encourages  the  foundat ion  o f  a  cohes ive  par tner ing wi th  
the  cont rac tor  and i ts  pr inc ipa l  subcont rac tors  and supp l ie rs .   Th is  
par tner ing is  no t  a  lega l  par tnersh ip  as  de f ined by  Ar izona law.  
Par tner ing wi l l  be  s t ruc tu red  to  d raw on the s t rengths  o f  each 
organ iza t ion to  ident i fy  and ach ieve rec ip roca l  goa ls .   The ob jec t ives 
are  e f fec t ive  and e f f ic ient  con t rac t  per fo rmance and comple t ion  wi th in 
budget ,  on  schedu le ,  and in  accordance wi th  the  cont rac t .  

The es tab l ishment  o f  a  par tner ing char te r  on  a  p ro jec t  wi l l  no t  change 
the  lega l  re la t ionsh ip  o f  the  par t ies  to  the  cont rac t  nor  re l ieve  e i ther 
par ty  f rom any  o f  the  te rms o f  the  cont rac t .  

Any  cos t  assoc ia ted wi th  e f fec tua t ing par tner ing wi l l  be  agreed to  by  the 
Depar tment  and the cont rac tor  and wi l l  be shared equa l ly  be tween them.  

To imp lement  th is  par tner ing in i t ia t ive  p r io r  to  s ta r t ing o f  work in  
accordance wi th  the  requ i rements  o f  Subsec t ion  108.02  o f  the 
spec i f i ca t ions  and pr ior  to  the precons t ruc t ion  conference,  the 
cont rac tor 's  management  personne l  and the  Dis t r ic t  Engineer  wi l l  in i t ia te  
a  par tner ing deve lopment  seminar / team bu i ld ing workshop.   The 
Depar tment  and the  contrac tor  wi l l  make ar rangements  to  de termine 
a t tendees a t  the  workshop,  the  agenda o f  the  workshop,  i ts  dura t ion,  
and i ts  loca t ion .   Persons  requ i red  to  be  in  a t tendance wi l l  be  the  
Depar tment ‘s  Const ruc t ion  Superv isor  and key  pro jec t  personne l ;  the 
cont rac tor 's  on-s i te  p ro jec t  manager  and key  pro jec t  superv is ion 
personne l  o f  bo th  the  pr ime and pr inc ipa l  subcont rac tors  and supp l ie rs .   
The pro jec t  des ign  engineers ,  FHWA, and key loca l  government 
personne l  wi l l  a lso  be  inv i ted  to  a t tend as necessary .   The cont rac tors 
and the  Depar tment  wi l l  a lso  be  requ i red  to  have Regiona l /Dis t r ic t  and 
Corpora te /Sta te  leve l  managers  on  the  pro jec t  team.  

Fo l low-up workshops may be  he ld  per iod ica l ly  th roughout  the  dura t ion 
o f  the  cont rac t  as  agreed by  the  cont rac tor  and the  Depar tment .  

104.02 Revis ions to the  Contract :  

The Depar tment  reserves the  r igh t  to  rev ise  the  cont rac t  a t  any  t ime.  
Such rev is ions  sha l l  ne i ther  inva l ida te  the  cont rac t  nor  re lease the 
sure ty .   The cont rac tor  agrees  to  comple te  the  contrac t  as  rev ised.   The 
cont rac tor  sha l l  no t  p roceed wi th  work  fo r  wh ich  a  rev is ion  to  the 
cont rac t  is  requ i red  wi thout  p r io r  approva l  f rom the  Engineer .   Once 
approva l  is  rece ived,  the cont rac tor  sha l l  p roceed wi th  such d i rec t ion  
immedia te ly ,  whether  the  Engineer  cons iders  tha t  the  cont rac t  has  been 
rev ised or  no t .  

I t  i s  the  cont rac tor 's  ob l iga t ion  to  no t i fy  the  Engineer  in  wr i t ing tha t  a 
rev is ion  to  the  cont rac t  is  necessary  and prov ide such no t i f i ca t ion  in 
accordance wi th  Subsec t ion  104.03  o f  the  spec i f i cat ions .   Whenever  the 
words  no t ice ,  no t i f i ca t ion ,  reques t ,  o r  no t i fy  a re  used in  th is  subsec t ion ,  
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such no t ice  or  reques t  sha l l  be prov ided in  accordance wi th  the 
requ i rements  o f  Subsec t ion  104.03  o f  the  spec i f i ca t ions .  

The cont rac t  may on ly be  rev ised by  Supp lementa l  Agreement .   
Supp lementa l  Agreements  wi l l  be  issued for  the  fo l lowing reasons  on ly :  

(A)  To  accompl ish ex t ra  work as  de f ined in  Subsec t ion  101.02 o f  
the  spec i f i ca t ions .  

(B)  I f  a  d i f fe r ing s i te  cond i t ion  is  encountered  as  descr ibed 
be low:  

(1 )  Dur ing the  progress  o f  the  work ,  i f  subsur face  or  la ten t  
phys ica l  cond i t ions  are  encountered  a t  the  s i te  d i f fe r ing 
mater ia l ly  f rom those ind ica ted  in the  cont rac t  o r  i f  
unknown phys ica l  cond i t ions  o f  an  unusua l  na ture ,  
d i f fe r ing mater ia l ly  f rom those ord inar i l y  encountered 
and genera l ly  recogn ized as  inherent  in  the work  
p rov ided fo r  in  the  cont rac t ,  a re encountered  a t  the s i te ,  
the  par ty  d iscover ing such cond i t ions  sha l l  p rompt ly  
no t i fy  the  o ther  par ty  in  wr i t ing o f  the  spec i f i c  d i f fe r ing 
cond i t ions  be fore the s i te  is  d is tu rbed and be fore  the 
a f fec ted  work  is  per fo rmed.  

(2 )  Upon wr i t ten  no t i f i ca t ion ,  the  Engineer  wi l l  inves t iga te  
the  cond i t ions ,  and i f  i t  i s  de termined tha t  the  condi t ions 
mater ia l ly  d i f fe r  and cause an  inc rease or  decrease in 
the  cos t  o r  t ime requ i red  fo r  the  per fo rmance o f  any work  
under the cont rac t ,  an  ad jus tment ,  exc lud ing an t ic ipa ted 
pro f i ts ,  wi l l  be made and the  cont rac t  mod i f ied in  wr i t ing  
accord ingly .   The Engineer  wi l l  no t i fy  the  contrac tor  o f  
the  de terminat ion  whether  o r  no t  an  ad jus tment  of  the 
cont rac t  is  war ran ted .  

(3 )  No cont rac t  ad jus tment  wh ich  resu l ts  in  a benef i t  to  the 
cont rac tor  wi l l  be  a l lowed un less  the  cont rac tor  has 
prov ided the  requ i red  wr i t ten  no t ice .  

(4 )  No cont rac t  ad jus tment  wi l l  be  a l lowed under  th is  sec t ion 
fo r  any  e f fec ts  caused on unchanged work .  

(C)  I f  the  work  is  suspended by  order  o f  the Engineer  as  prov ided 
be low:  

(1 )  I f  the  per fo rmance o f  a l l  o r  any  por t ion o f  the  work  is  
suspended or  de layed by the  Engineer  in  wr i t ing fo r  an  
unreasonab le  per iod  o f  t ime (no t  o r ig ina l ly  an t ic ipa ted ,  
cus tomary ,  o r  inherent  to the  cons t ruc t ion  indus t ry)  and 
the  cont rac tor  be l ieves tha t  add i t iona l  compensat ion 
and/or  cont rac t  t ime is  due as  a  resu l t  o f  such 
suspens ion or  de lay ,  the cont rac tor  sha l l  submi t  to  the 
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Engineer ,  in  wr i t ing,  a  reques t  fo r  ad jus tment  wi th in  
seven ca lendar days  o f  rece ip t  o f  the no t ice  to resume 
work .   The request  shal l  se t  for th  the  reasons and 
suppor t  fo r  such ad jus tment .  

(2 )  Upon rece ip t ,  the  Engineer  wi l l  eva lua te  the  cont rac tor 's  
reques t .   I f  the  Engineer  agrees  tha t  the  cos t  and/or  t ime 
requ i red  fo r  the  per fo rmance o f  the  cont rac t  has 
inc reased as  a  resu l t  o f  such suspens ion and the 
suspens ion  was caused by  cond i t ions  beyond the  cont ro l  
o f  and no t  the  fau l t  o f  the  cont rac tor ,  i t s  supp l iers ,  o r  
subcont rac tors  a t  any  approved t ie r ,  and no t  caused by 
weather ,  the Engineer  wi l l  make an  ad justment 
(exc lud ing pro f i t )  and mod i fy  the cont rac t  in  wr i t ing  
accord ingly .   The cont rac tor  wi l l  be  no t i f ied  o f  the  
Engineer 's  de terminat ion whether  o r  no t  an  ad justment  
o f  the  cont rac t  is  war ran ted .  

(3 )  No cont rac t  ad jus tment wi l l  be  a l lowed un less  the 
cont rac tor  has  submi t ted  the  reques t  fo r  ad justment  
wi th in  the  t ime prescr ibed.  

(4 )  No cont rac t  ad jus tment  wi l l  be  a l lowed under  th is  c lause 
to  the  ex ten t  tha t  per fo rmance wou ld  have been 
suspended or  de layed by any  o ther  cause,  o r  fo r  wh ich  
an  ad jus tment  is  p rov ided or  exc luded under any  o ther 
te rm or  cond i t ion  o f  th is  cont rac t .  

(D)  I f  there  are  s ign i f i can t  changes in  the  charac ter  o f  work  as  
prov ided be low: 

(1 )  The Engineer  reserves  the  r igh t  to  make,  in  wr i t ing,  a t  
any  t ime dur ing the work ,  such changes in  quant i t ies  and 
such a l te ra t ions  in  the work  as  are  necessary  to  
sa t is fac tor i l y  comple te  the  pro jec t .  

Changes in  quant i t ies  and a l te ra t ions  sha l l  no t  inva l ida te 
the  cont rac t  nor re lease the  sure ty .   The cont rac tor  
agrees  to  per form the  work  as  a l te red .  

(2 )  I f  the  a l te ra t ions  or  changes in  quant i t ies  s ign i f i can t ly  
change the  charac ter  o f  the  work  under  the  cont rac t ,  
whether  such a l te ra t ions or  changes are  in  themse lves 
s ign i f i can t  changes to  the  charac ter  o f  the  work  o r ,  by 
a f fec t ing o ther work ,  cause such o ther  work to  become 
s ign i f i can t ly  d i f fe ren t  in  charac ter ,  an  ad jus tment ,  
exc lud ing an t ic ipa ted  pro f i t ,  w i l l  be  made to  the  cont rac t .   
The bas is  fo r  the  ad jus tment  sha l l  be  agreed upon pr io r  
to  the  per fo rmance o f  the  work .   I f  a  bas is  cannot  be 
agreed upon,  then an  ad jus tment  wi l l  be  made e i ther  fo r  
o r  aga ins t  the  cont rac tor  in  such amount  as  the  Engineer 
may de termine to  be  fa i r  and equ i tab le .  
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(3 )  I f  the  a l te ra t ions  or  changes in  quant i t ies  do  no t  
s ign i f i can t ly  change the charac ter  o f  the  work  to  be 
per fo rmed under  the  cont rac t ,  the  a l te red  work  wi l l  be 
pa id  fo r  as  p rov ided in  the  cont rac t .  

(4 )  The te rm "s ign i f i can t  change"  sha l l  be  cons t rued to  app ly 
on ly  to  the  fo l lowing c i rcumstances : 

(a )  When the charac ter  o f  the  work  as  a l te red  d i f fers  
mater ia l ly  in  k ind  or  na ture  f rom tha t  invo lved or  
inc luded in  the  or ig ina l  p roposed cons t ruc t ion .  

(b )  When a  major  i tem o f  work ,  as  de f ined e lsewhere  in  
the  contrac t ,  i s  inc reased in  excess  o f  125 percent  or  
decreased be low 75 percent  o f  the  or ig ina l  con t rac t  
quant i ty .   Any  ad jus ted  un i t  p r ice fo r  an  inc rease in 
quant i ty  sha l l  app ly  on ly  to  tha t  por t ion  in  excess  o f  
125 percent o f  o r ig ina l  con t rac t  i tem quant i ty .   Any  
ad jus tment  in  cont rac t  un i t  p r ice  fo r  a  decrease in 
quant i ty  be low 75 percent  sha l l  app ly  on ly  to  the  
ac tua l  amount  o f  work  per fo rmed,  except tha t  the  
produc t  o f  the  ad jus ted un i t  p r ice and the reduced 
quant i ty  o f  work  per fo rmed sha l l  in  no  case exceed 
the  produc t  o f  the  or ig inal  con t rac t  un i t  p r ice  and 75 
percent  o f  the  Bid  Schedu le  quant i ty .  

(E)  To  rev ise  the  cont rac t  t ime in  accordance wi th  Subsec t ion 
108.08  o f  the  spec i f i ca t ions .  

I f  the  Supp lementa l  Agreement  is  to  p rov ide  fo r  an  inc rease or  decrease 
in  the  cont rac t  p r ice  or  t ime,  such inc reases  or  decreases  wi l l  be  
de termined in  accordance wi th  Subsec t ions  108.08  and 109.04  o f  the 
spec i f i ca t ions .  

104.03 Not i f icat ion:  

(A)  As  requ i red  by  these spec i f i ca t ions  or  any t ime the  
cont rac tor  be l ieves  tha t  the  ac t ion  o f  the  Depar tment ,  lack  o f  
ac t ion  by  the  Depar tment ,  o r  some o ther  reason wi l l  resu l t  in  
o r  necess i ta te  the  rev is ion  o f  the  cont rac t ,  the  Engineer  must 
be  no t i f ied  immedia te ly .   I f  w i th in  two work ing  days  the 
ident i f ied  issue has  no t  been reso lved be tween the  
Depar tment  and the  cont rac tor ,  the  cont rac tor  sha l l  p rov ide 
a  wr i t ten  no t ice .   At  a  min imum the  wr i t ten  no t ice  sha l l  
p rov ide  a  descr ip t ion  o f  the  na ture  o f  the  issue,  the  t ime and 
da te  the  prob lem was d iscovered,  and i f  appropr ia te ,  the 
loca t ion  o f  the issue.   Af te r  in i t ia l  wr i t ten  no t ice  has  been 
prov ided,  the Engineer  wi l l  p roceed in  accordance wi th 
Subsec t ion  104.02  o f  the  spec i f i ca t ions .   In  add i t ion  to 
p roceed ing in  accordance wi th  Subsec t ion 104.02  o f  the 
spec i f i ca t ions ,  the  Depar tment  and the cont rac tor  must  make 
every  e f fo r t  to  reso lve  the issue ident i f ied  in  the  in i t ia l  no t ice 
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th rough the  par tner ing process .   On ly  i f  the  issue cannot  be 
qu ick ly  reso lved by  the  par tner ing process  wi l l  i t  be 
necessary  fo r  the  cont rac tor  to  p roceed to  the nex t  s tep in 
th is  subsec t ion .  

(B)  Once the  par tner ing issue reso lu t ion  process  has  been 
exhausted or  wi th in seven ca lendar days  o f  the da te  o f  the 
in i t ia l  wr i t ten  no t ice ,  wh ichever  is  sooner ,  the  cont rac tor  
sha l l  p rov ide  in  wr i t ing  the  fo l lowing in fo rmat ion  to  the 
Engineer :  

(1 )  The da te  o f  occur rence and the  na ture  and c i rcumstances 
o f  the  issue fo r  wh ich  in i t ia l  no t ice  was g iven. 

(2 )  Name,  t i t le ,  and,  ac t iv i ty  o f  each Department 
representa t ive  knowledgeab le  o f  the  issue. 

(3 )  Ident i ty  o f  any  documents and the  subs tance o f  any ora l  
communica t ion  re la ted  to  the  issue. 

(4 )  Bas is  fo r  an  asser t ion  tha t  work  requ i red  is  a  change 
f rom the  or ig ina l  con t rac t  work  o r  schedu le .  

(5 )  Ident i ty  o f  par t icu lar  e lements  o f  con t rac t  per formance 
fo r  wh ich  add i t iona l  compensat ion  may be  sought ,  
inc lud ing:  

(a )  Pay  i tem(s)  tha t  has  been or  may be  a f fec ted  by  the  
issue. 

(b )  Labor o r  mater ia ls ,  or  bo th ,  tha t  wi l l  be added,  
de le ted  or  was ted  by the  prob lem and what 
equ ipment  wi l l  be  id led  or  requ i red .  

(c )  De lay  and d is rup t ion  in  the  manner  and sequence of  
per fo rmance tha t  has  been or  wi l l  be  caused. 

(d )  Ad jus tments  to  contrac t  p r ice(s ) ,  de l ivery 
schedu le(s ) ,  s taging,  and cont rac t  t ime es t imated 
due to  the  issue.   

(e )  Es t imate  o f  the  t ime wi th in  wh ich  the  Depar tment  
must  respond to the  no t ice  to  min imize  cos t ,  de lay ,  
o r  d is rup t ion  o f  issue. 

(6 )  The cont rac tor ’s  wr i t ten  cer t i f i ca t ion ,  under oa th ,  
a t tes t ing to  the  fo l lowing:  

(a )  The request  is  made in  good fa i th .  
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(b )  Suppor t ive  da ta  is  accura te  and comple te  to  the  
cont rac tor ’s  bes t  knowledge and be l ie f .  

(c )  The amount  reques ted accura te ly  re f lec ts  the  
cont rac tor ’s  ac tua l  cos t  incur red . 

In  comply ing wi th  th is  reques t ,  the  cont rac tor  shal l  use  the 
Depar tment ’s  cer t i f i ca t ion fo rm.  

(C)  The fa i lu re  o f  the  cont rac tor  to  comply  wi th  the  requ i rements 
o f  th is  subsec t ion  cons t i tu tes  a  wa iver  o f  en t i t lement  to 
add i t iona l  compensat ion  or  a  t ime ex tens ion .  

(D)  Wi th in  10  ca lendar  days  a f te r  the  cont rac tor 's  submiss ion  in 
accordance wi th  subparagraph (B) ,  the  Engineer  w i l l  respond 
in  wr i t ing to  the  cont rac tor  to :  

(1 )  Conf i rm tha t  a  supp lementa l  agreement  is  necessary 
and,  when necessary ,  g ive  appropr ia te  d i rec t ion  fo r  
fu r ther  per fo rmance,  o r  

(2 )  Deny tha t  the  cont rac t  has  been rev ised and,  when 
necessary ,  d i rec t  the  cont rac tor  to  p roceed wi th  the 
cont rac t  work ,  o r  

(3 )  Adv ise  the  cont rac tor  that  adequate  in fo rmat ion  has  no t  
been submi t ted  to  dec ide  whether  (1 )  o r  (2 )  app l ies,  and 
ind ica te  the  needed in format ion  and da te  i t  i s  to  be 
rece ived by  the  Engineer  fo r  fu r ther  rev iew.   The 
Depar tment  wi l l  respond to  such add i t iona l  in format ion 
wi th in  10  ca lendar  days  of  rece ip t  f rom the  cont ractor .  

104.04 Maintenance of  Traf f ic :  

Unless  o therwise  prov ided,  the  road,  wh i le  be ing improved,  sha l l  be  kept  
open to  a l l  t ra f f i c  by  the  cont rac tor .   When requested  by  the  cont rac tor  
and approved by  the  Engineer ,  the  cont rac tor  may bypass  t ra f f i c  over  an 
approved de tour  rou te .   Regard less  o f  whether  i t  i s  th rough or  loca l  
t ra f f i c ,  the  cont rac tor  sha l l  keep the  por t ion  o f  the  pro jec t  be ing used by 
t ra f f i c  in  such cond i t ion  tha t  t ra f f i c  wi l l  be  adequate ly  accommodated.   
The cont rac tor  sha l l  assume main tenance respons ib i l i t y  th rough the 
pro jec t  a t  the  t ime i ts  opera t ions  begin  us ing the  h ighway or  in te r rup t  
normal  t ra f f i c  opera t ions .   The cont rac tor  sha l l  a lso  prov ide and main ta in 
in  a  sa fe  cond i t ion  temporary  approaches or  c ross ings  and in te rsec t ions 
wi th  t ra i ls ,  roads ,  s t ree ts ,  bus inesses ,  park ing lo ts ,  res idences,  
garages ,  and fa rms, bu t  the  cont rac tor  wi l l  no t  be requ i red  to remove 
snow.  

Before  any  de tour  is  opened to  t ra f f i c ,  the  Engineer  sha l l  have been 
sa t is f ied  tha t  t ra f f i c  is  ab le  to  p roceed in  a  sa fe  manner .  
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(A)   Detours:  

When the  cont rac t  p rovides  fo r  the  cons t ruc t ion  o f  de tours ,  such 
de tours ,  inc lud ing any temporary  d ra inage s truc tu res ,  base,  and 
sur fac ing mater ia ls  and accessory  fea tures ,  sha l l  be  cons t ruc ted  to  the 
l ines  and grades  es tab l ished. 

When the  use  o f  de tours  is  no  longer  requ i red ,  any  temporary  s t ruc tu res 
and accessory  fea tures  sha l l  be  removed and d isposed o f  and the  de tour 
roadways sha l l  be  removed and the  ground sha l l  be  res tored ,  as  near ly  
as  p rac t icab le ,  to  the  cond i t ion  ex is t ing pr io r  to the  cons t ruc t ion  o f  the 
de tour .  

Payment  fo r  the  cons t ruc t ion  o f  de tours ,  the i r  ma in tenance and the i r  
remova l  wi l l  be  as  spec i f ied  in  the  Spec ia l  Prov is ions .  

(B)   Maintenance of  Traf f ic  Dur ing Suspension of  Work 
 For  the  Winter  Season:  

I t  i s  the  respons ib i l i t y  o f  the  cont rac tor  to  reques t  a  suspens ion  o f  the 
cons t ruc t ion  work  fo r  the  win te r  season.   The request  sha l l  be  in  wr i t ing.   
Pr io r  to  o r  dur ing any  suspens ion  o f  the  cons t ruc t ion  work  fo r  the  win ter  
season,  the  cont rac tor  sha l l  make passab le ,  p lace  in  a  ma in ta inab le 
cond i t ion  and sha l l  open to  t ra f f i c  such por t ions o f  the  pro jec t  and 
temporary roadways or  por t ions  thereo f  as may be  agreed upon be tween 
the  cont rac tor  and the  Engineer  fo r  the  temporary  accommodat ion  of  
t ra f f i c  dur ing the  an t ic ipa ted  per iod  o f  suspens ion .   Thereaf te r ,  and un t i l  
an  order  has  been issued fo r  the  resumpt ion  o f  cons t ruc t ion ,  the 
main tenance o f  the  temporary  rou te  o r  l ine  o f  t rave l  agreed upon and a l l  
s igns  wi l l  be  by  and at  the  expense o f  the  Depar tment .   When 
cons t ruc t ion  is  resumed,  the  cont rac tor  sha l l  rep lace  or  renew any  work 
o r  mater ia ls  los t  o r  damaged because o f  such temporary  use ;  sha l l  
remove to  the  ex ten t  o rdered any  work  o r  mater ia ls  necessary  fo r  the 
temporary  main tenance by  the  Depar tment  and shal l  comple te  the  work 
in  every  respec t  as  though i ts  p rosecut ion  has  been cont inuous  and 
wi thout  in te r fe rences .   Such work  and any  add i t iona l  work  caused by 
such suspens ion ,  for  reasons  beyond the cont ro l  o f  the contrac tor ,  wi l l  
be  pa id  fo r  under  the  respec t ive pay  i tems or  in  accordance wi th  the 
requ i rements  o f  Subsec t ion  109.04  o f  the  spec i f i ca t ions .  

(C)   Maintenance Directed by the Engineer:  

The Engineer  may de termine tha t  work  is  requ i red  to  ensure  the  sa fe ty 
o f  the  t rave l ing pub l ic  th rough the  pro jec t  s i te .   I f  the  Engineer  o rders 
main tenance fo r  the  benef i t  o f  the  t rave l ing pub l ic ,  the  cont rac tor  wi l l  be  
pa id  fo r  such main tenance under  the  respec t ive  pay  i tems or  in  
accordance wi th  the  requ i rements  o f  Subsec t ion  104.02  o f  the 
spec i f i ca t ions .   Work  cons idered under  th is  spec i f ica t ion  inc ludes ,  bu t  
is  no t  l imi ted  to ,  sweep ing,  roadway and subgrade repa i r ,  sa fe ty  fea ture 
repa i r ,  debr is  remova l ,  repa i r  o f  pedes t r ian  fea tures ,  and o ther  work 
necessary  to  p rov ide  a  smooth  and sa fe  t rave led  way.   Th is  work  wi l l  be  
on ly  tha t  accompl ished on  por t ions  o f  the  roadway be ing used by the 
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t rave l ing pub l ic  pr io r  to  cons t ruc t ion  improvements o r  a f te r  acceptance 
o f  a  comple ted  por t ion  o f  the  work .   However ,  the  cont rac tor  sha l l  repa ir  
any  damage caused by i ts  opera t ions  a t  no  add i t iona l  cos t  to  the 
Depar tment .  

104.05 Rights  in and Use of  Mater ia ls  Found on the Work:  

The cont rac tor ,  wi th  the  approva l  o f  the  Engineer ,  may use on the pro jec t  
such s tone,  grave l ,  sand, o r  o ther  mater ia l  de termined su i tab le  by  the 
Engineer ,  as  may be  found in  the  excavat ion .   The cont rac tor  wi l l  be 
pa id  bo th  fo r  the  excavat ion  o f  such mater ia ls  a t  the  cor respond ing 
cont rac t  un i t  p r ice and fo r  the  pay  i tem fo r  wh ich  the  excavated  mater ia l  
i s  used.   The cont rac tor  sha l l  rep lace  a l l  o f  tha t  port ion  o f  the  excavat ion 
mater ia l  so removed and used wh ich  was needed fo r  use  in  the 
embankments ,  back f i l l s ,  approaches,  e tc . ,  wi th  mater ia l  acceptab le  to 
the  Engineer  a t  no  add i t iona l  cos t  to  the  Depar tment .   No charge fo r  the 
mater ia ls  so used wi l l  be made aga ins t  the  cont rac tor .   The cont rac tor  
sha l l  no t  excavate or  remove any mater ia l  f rom wi th in  the  h ighway 
loca t ion wh ich  is  no t  wi th in  the grad ing l imi ts ,  as ind ica ted by the s lope 
and grade l ines ,  wi thout  wr i t ten  au thor iza t ion  f rom the  Engineer .  

Un less  o therwise  d i rec ted  by  the  Engineer ,  the  mater ia l  f rom any 
ex is t ing s t ruc tu re  may be  used temporar i l y  by  the  cont rac tor  in  the 
erec t ion  o f  the  new s t ruc tu re .   Such mater ia l  sha l l  no t  be  cu t  o r  
o therwise  damaged except  wi th  the  approva l  o f  the  Engineer .  

104.06 Restorat ion of  Surfaces Opened by Permit :  

The r igh t  to  cons t ruc t  o r  recons t ruc t  any  u t i l i t y  serv ice  in  the  h ighway or  
s t ree t  o r  to  gran t  permi ts  fo r  same,  a t  any  t ime, is  hereby  express ly  
reserved by  the  Depar tment  fo r  the  proper  au thor i t ies  o f  the mun ic ipa l i ty  
in  wh ich  the  work  is  done.  

Any  ind iv idua l ,  f i rm,  o r  corpora t ion  wish ing to  make an  open ing in  the 
h ighway sha l l  secure  a  permi t  f rom the  Depar tment .   The cont rac tor  sha l l  
a l low par t ies  bear ing such permi ts ,  and on ly those par t ies ,  to  make 
open ings  in  the  h ighway.   When ordered by  the  Engineer ,  the  cont rac tor  
sha l l  make, in  an  acceptab le  manner ,  a l l  necessary repa i rs due to  such 
open ings  and such necessary  work wi l l  be  pa id  fo r  as  ex t ra  work o r  as 
p rov ided in these spec i f i ca t ions ,  and wi l l  be  sub jec t  to  the  same 
cond i t ions  as  or ig ina l  work  per fo rmed. 

104.07 Rai lway-Highway Provis ions:  

I f  the  cont rac tor  e lec ts  to use  c ross ings  o ther  than those shown on the 
pro jec t  p lans  or  descr ibed in  the  Spec ia l  Prov is ions ,  the  cont rac tor  sha l l  
make ar rangements  fo r  the  use  o f  such c ross ings .  

Al l  work  to  be  per fo rmed by  the  cont rac tor  wi th in  the  ra i l road 
r igh t -o f -way sha l l  be  per fo rmed a t  such t imes and in  such a  manner  as  
no t  to  in te r fe re  unnecessar i ly  wi th  the  movement  o f  t ra ins  o r  t ra f f i c  upon 
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the  t rack  o f  the  ra i lway  company.   The cont rac tor  sha l l  use  a l l  care  and 
precaut ion  in  o rder  to  avoid  acc idents ,  damage or  unnecessary de lay  or  
in te r fe rence wi th  the  ra i lway  company 's  t ra ins  o r  o ther  p roper ty .  

104.08 Prevent ion of  Air  and Noise Pol lut ion:  

The cont rac tor  sha l l  con t ro l ,  reduce,  remove,  o r  p revent  a i r  po l lu t ion  in 
a l l  i t s  fo rms,  inc lud ing a i r  con taminants ,  in  the per fo rmance o f  the 
cont rac tor 's  work .  

The cont rac tor  sha l l  comply  wi th  the  app l icab le  requ i rements  o f  A.R.S.  
49-401 e t  seq.  (Ai r  Qua l i ty )  and wi th  the  Ar izona Admin is t ra t ive  Code, 
T i t le  18 ,  Chapter  2  (Ai r  Po l lu t ion  Cont ro l ) .  

The cont rac tor  sha l l  comply  wi th  a l l  loca l  sound cont ro l  and no ise  level  
ru les ,  regu la t ions ,  and ord inances  wh ich  app ly  to  any  work  per fo rmed 
pursuant  to  the  cont rac t .  

Each in te rna l  combust ion engine  used fo r  any  purpose on  the  work  or  
re la ted  to  the  work  sha l l  be  equ ipped wi th  a  muf f le r  o f  a  type  
recommended by the  manufac turer .   No in terna l  combust ion  engine  sha l l  
be  opera ted  on  the  work  wi thout  i ts  muf f le r  be ing in  good work ing  
cond i t ion .  

104.09 Prevent ion of  Stormwater  Pol lut ion 

The cont rac tor  sha l l  take  su f f ic ien t  p recaut ions ,  cons ider ing var ious 
cond i t ions ,  to  p revent  po l lu t ion  o f  waters  o f  the  Un i ted  Sta tes  (WOTUS)  
and groundwater  and to  comply  wi th  the  env i ronmenta l  commi tments  o f  
the  pro jec t .   Any  concre te  waste  sha l l  be  proper ly  cont ro l led  to  p revent 
over f low or  d ischarge o f  was tewater  f rom concre te waste  management  
cont ro l  measures .    

Where  the  pro jec t  has  the  po ten t ia l  to  d ischarge po l lu tan ts to  WOTUS,  
po l lu t ion  prevent ion  cont ro l  measures  sha l l  be  ins ta l led  and main ta ined 
as  approved by  the  Engineer .   Cont ro l  Measures ,  as  here ina f te r  
re fe renced,  sha l l  be  deemed to inc lude cont ro l  o f  e ros ion  and mi t iga t ion  
o f  any  resu l t ing sed iment .   Cont ro l  Measures may be  temporary  o r  
permanent .  

At  leas t  15  days  pr io r  to  the  s ta r t  o f  ground d is tu rb ing ac t iv i t ies ,  the 
cont rac tor  sha l l  submi t ,  fo r  the  Engineer 's  approva l ,  a  p lan  fo r  
p revent ion  o f  e ros ion  and po l lu t ion  wh ich  inc ludes  a l l  the  Cont ro l  
Measures wh ich  the  cont rac tor  p roposes to  imp lement  dur ing  the 
cons t ruc t ion  o f  the  pro ject .   

Permanent  Cont ro l  Measures  sha l l  be per fo rmed a t  the ear l ies t  
p rac t icab le  t ime cons is tent  wi th  good cons t ruc t ion prac t ices .   Temporary 
Cont ro l  Measures  are  no t  meant  to be per fo rmed in  l ieu  o f  permanent 
work  spec i f ied  in  the  contrac t .  
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Const ruc t ion  o f  d ra inage fac i l i t ies  as  we l l  as  the  per fo rmance o f  o ther 
cont rac t  work  wh ich  wi l l  con t r ibu te to  the  contro l  o f  e ros ion  and 
sed imenta t ion  sha l l  be car r ied  ou t  in  con junc t ion  wi th  ear thwork 
opera t ions  or  as  soon therea f te r  as  poss ib le .  

Except  fo r  tha t  approved in  wr i t ing by  the  Engineer ,  the  cont rac tor  sha l l  
per fo rm no c lear ing and grubb ing or  ear thwork  un t i l  the  cont rac tor 's  p lan 
fo r  p revent ion  o f  e ros ion  and po l lu t ion  has  been approved. 

I f  in  the  op in ion  o f  the  Engineer ,  c lear ing and grubb ing,  excavat ion ,  or  
o ther  cons t ruc t ion  opera t ions  are  l i ke ly  to  c rea te  an  eros ion  prob lem 
because o f  the  exposure o f  e rod ib le  ear th  mater ia l ,  the  Engineer  may 
l imi t  the  sur face  area  to  be  d is tu rbed un t i l  sa t is fac to ry  cont ro l  measures 
have been accompl ished.    

The Engineer  may order  the  cont rac tor  to  p rov ide  immedia te  measures 
to  cont ro l  e ros ion  and prevent  po l lu t ion .    

At  any  t ime the  cont rac tor  p roposes  to  change i ts  schedu le  o f  
opera t ions ,  the  cont rac tor  sha l l  rev iew and update  i ts  p lan  fo r  p revent ion 
o f  e ros ion  and po l lu t ion  and submi t  i t  to  the  Engineer  fo r  approva l .  

The cont rac tor  sha l l  no t  be  en t i t led  to  add i t iona l  compensat ion  or  an 
ex tens ion  o f  con t rac t  t ime fo r  any  de lays  to  the  work  because o f  the 
cont rac tor 's  fa i lu re  to submi t  an  acceptab le  p lan  fo r  p revent ion  o f  
e ros ion  and po l lu t ion 

Cont ro l  Measures  spec i f ied  in  the  cont rac t  wh ich  are  to  be  accompl ished 
under  any  o f  the  var ious cont rac t  i tems wi l l  be  pa id  fo r  as  spec i f ied 
under  those i tems. 

The cos t  o f  any  Cont ro l  Measures  wh ich  may be  proposed by  the 
cont rac tor  in  i ts  p lan  fo r  p revent ion  o f  e ros ion  and po l lu t ion ,  in  add i t ion 
to  tha t  spec i f ied  in  the  cont rac t ,  wi l l  be  cons idered as  inc luded in  the 
pr ices  b id  fo r  con t rac t  i tems.  

104.10 Contractor 's  Responsibi l i ty  for  Work:  

The cont rac tor  sha l l  deve lop  a  p lan  fo r  p revent ion  o f  e ros ion  and 
po l lu t ion  fo r  submiss ion  to  the  Engineer  ou t l in ing the  procedures  the 
cont rac tor  p roposes  to  use  in  the  cont ro l  and d isposa l  o f  s to rmwater  tha t  
fa l ls  on  or  f lows in to  the  work  s i te .   The p lan  sha l l  inc lude measures  to 
p revent  damage to  surround ing proper t ies .   The cont rac tor  sha l l  submi t  
the  p lan  a min imum of  15  ca lendar  days  pr io r  to  ground d is tu rb ing 
ac t iv i t ies .  

Unt i l  f ina l  wr i t ten  acceptance o f  the  pro jec t  by the  Engineer ,  the 
cont rac tor  sha l l  have the charge and care  thereo f  and sha l l  take  every 
p recaut ion  aga ins t  in ju ry  o r  damage to  any  par t  thereo f  by  the  ac t ion  o f  
the  e lements  o r  f rom any  o ther  cause,  whether  a r is ing f rom the  execut ion 
or  f rom the  non-execut ion  o f  the  work .   The contrac tor  sha l l  rebu i ld ,  
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repa i r ,  res to re ,  and make good a l l  in ju r ies o r  damages to  any  por t ion  o f  
the  work  occas ioned by  any  o f  the  above causes  before  f ina l  acceptance 
and sha l l  bear  the expense thereo f  except  damage to  the  work as 
spec i f ied  in  Subsec t ion  104.11  o f  the  spec i f i ca t ions .  

Except  as  spec i f i ca l ly  prov ided under  Subsec t ion  104.04(B)  o f  the 
spec i f i ca t ions ,  in  case o f  suspens ion  o f  work  f rom any  cause whatever ,  
the  cont rac tor  sha l l  be  respons ib le  fo r  the  pro jec t  and sha l l  take  such 
precaut ions  as  may be  necessary  to  p revent  damage to  the  pro jec t ,  
p rov ide  for  normal  d ra inage and sha l l  e rec t  any  necessary  temporary 
s t ruc tu res ,  s igns  or  o ther  fac i l i t ies  a t  no  add i t iona l  cos t  to  the 
Depar tment .    

104.11 Damage by Storm,  Flood or  Earthquake:  

At ten t ion  is  d i rec ted to Subsec t ion 104.10  o f  the  spec i f i ca t ions ,  
Cont rac tor 's  Respons ib i l i ty  fo r  Work .   In  the  event  damage to  the  work 
is  caused by  a  s to rm,  f lood ,  o r  ear thquake wh ich  cons t i tu tes  an 
"Occur rence, "  as  here inaf te r  de f ined,  the prov is ions  o f  th is  subsec t ion 
sha l l  be  app l icab le  and the  cont rac tor  may app ly  in  wr i t ing  to  the  
Engineer  fo r  the  Sta te  to  pay  or  par t ic ipa te  in  the  cos t  o f  repa i r ing 
damage to  the  work  f rom such cause or ,  in  l ieu  thereo f ,  and a t  the  so le 
d isc re t ion  o f  the  Depar tment ,  te rmina te  the  contrac t  and re l ieve  the 
cont rac tor  o f  fu r ther  ob l iga t ion  to  per fo rm the  work ,  sub jec t  to  the 
fo l lowing:  

(A)   Occurrence:  

"Occur rence"  sha l l  inc lude:  

(1 )  Tornadoes;  

(2 )  Ear thquakes  in  excess  o f  a  magn i tude o f  3 .5  on  the 
Rich ter  Sca le  a t  the  pro jec t  s i te ;  

(3 )  Storms and f loods  fo r  wh ich  the  Governor  has  proc la imed 
a  s ta te o f  emergency ,  when the damaged work  is  loca ted 
wi th in  the  te r r i to r ia l  l imi ts  to  wh ich  such proc lamat ion  is  
app l icab le ;  o r  

(4 )  Events  wh ich  cons t i tu te  ca tas t roph ic ,  unusua l ,  sudden, 
and un foreseeab le  man i fes ta t ion  o f  the  fo rces  o f  nature ,  
the  e f fec t  o f  wh ich  cou ld  no t  have been prevented  or  
min imized by  reasonab le  human fo res igh t  and e f fo r t .  

(B)   Appl icat ion by Contractor:  

The cont rac tor  sha l l  immedia te ly  begin  per fo rming emergency  work  
necessary to  p rov ide fo r  the  sa fe ty  and passage o f  pub l ic  t ra f f i c ,  and 
such o ther  emergency  work  necessary  to  mi t iga te  damages to  the 
fac i l i t ies .   The contrac tor 's  wr i t ten  reques t  fo r  the  Sta te  to pay or  to 
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par t ic ipa te  in  the  cos t  o f  rebu i ld ing,  repa i r ing,  res to r ing,  o r  o therwise 
remedy ing the  damage to the  work  caused by  the  occur rence sha l l  be 
submi t ted  to  the Engineer .   The repa i r  work may begin  p r io r  to 
au thor iza t ion  by  the  Engineer ,  bu t  the  cont rac tor  sha l l  keep accura te 
cos t  records  o f  a l l  such  work  per formed. 

(C)   Repair  Work:  

Repa i r  o f  damaged work  under  the  prov is ions  o f  th is  subsec t ion  sha l l  be 
pursuant  to  a  supp lementa l  agreement  spec i fy ing the  repa i r  work  to  be 
per fo rmed on the  damaged fac i l i t y .   Repa i r  work  sha l l  cons is t  of  
res to r ing the  in -p lace cons t ruc t ion  ( fo r  the  purposes  o f  th is  subsec t ion 
erec ted  fa lsework  and fo rmwork  sha l l  be  cons idered in -p lace 
cons t ruc t ion)  to  the  same s ta te  o f  comple t ion  to  wh ich  such work  had 
advanced pr io r  to  the  Occur rence.   Emergency  work  wh ich  the  Engineer  
de termines wou ld  have been par t  o f  the  repa i r  work  i f  i t  had  no t  
p rev ious ly  been per fo rmed,  wi l l  be  cons idered to be  par t  o f  sa id repa i r  
work .   The Depar tment  reserves  the  r igh t  to  make changes in  the  p lans 
and spec i f i ca t ions  app l icab le  to  the  por t ions  o f  the  work  to  be repa i red ,  
and i f  such  changes wi l l  inc rease the  cos t  o f  repa i r ing the  damage over 
the  Engineer 's  es t imate  o f  the  cos t  o f  repa i r  wi thout  the changes,  the 
cont rac tor  wi l l  be  pa id  fo r  such inc reased cos ts in  accordance wi th 
Subsec t ion  104.11(E)  o f  the  spec i f i ca t ions .  

Noth ing in  th is  subsec t ion  sha l l  be  cons t rued to  re l ieve  the  cont rac tor  
o f  fu l l  respons ib i l i t y  fo r  the  r isk  o r  in ju ry ,  loss ,  o r  damage to  mater ia ls  
no t  ye t  incorpora ted  in  the  work  and to  mater ia ls ,  too ls ,  and equ ipment 
(except  e rec ted  fa lsework and fo rmwork)  used to  per fo rm the  work ,  nor 
to  re l ieve  the  cont rac tor  of  i t s  respons ib i l i t y  under Subsec t ion  107.13  o f  
the  spec i f i ca t ions ,  Respons ib i l i t y  fo r  Damage Cla ims.   The Depar tment 
wi l l  on ly  be  respons ib le  fo r  any  por t ion o f  the  work  accepted  by  the 
Engineer  in  accordance wi th  Subsec t ion  105.20  o f  the  spec i f i ca t ions .  

(D)   Idled Equipment  and Remobi l izat ion:  

Unless  o therwise  agreed be tween the  Engineer  and the  contrac tor ,  the 
cos t  o f  the work  per formed pursuant to  th is  subsec t ion  wi l l  be 
de termined in  accordance wi th  the  prov is ions  o f  Subsec t ion  109.04  o f  
the  spec i f i ca t ions .   The cos t  o f  documented d i rec t  p ro jec t  cos ts  inc lud ing 
id led  equ ipment  a t  s tand-by  ra tes ,  remob i l i za t ion  cos ts ,  and d i rec t  
p ro jec t  o f f i ce  overhead sha l l  be  inc luded in  the  cos t  o f  emergency  work .   
The cont rac tor  and Engineer  wi l l  agree  on  equ ipment  wh ich  is  id le ,  
inaccess ib le ,  unusab le ,  or  cannot  be  re loca ted  to o ther  p ro jec ts .   No 
pro f i t  o r  overhead wi l l  be  pa id  fo r  work  covered by  th is  paragraph. 

(E)   Payment  for  Repair  Work:  

The Sta te  wi l l  pay  the cos t  o f  the  repa i r  work  as  de termined in 
Subsec t ion  109.04  o f  the  spec i f i ca t ions .  
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(F)   Terminat ion of  Contract :   

I f  the  Depar tment  e lec ts  to  te rmina te the  cont rac t ,  the  te rmina t ion  and 
the  de terminat ion o f  the  to ta l  compensat ion  payab le  to  the  cont rac tor  
sha l l  be  governed by  the  prov is ions  o f  Subsec t ion  108.11  o f  the 
spec i f i ca t ions .  

104.12 Environmenta l  Analysis:  

The cont rac tor  sha l l  p repare  an env i ronmenta l  analys is  fo r  approva l  by 
the  Engineer ,  under  any  o f  the  fo l lowing cond i t ions :  

(A)  I f  the  cont rac tor  e lec ts  to  p rov ide  mater ia l ,  in  accordance 
wi th  Sec t ion  1001 o f  the  spec i f i ca t ions ,  f rom a  source  tha t  
invo lves  excavat ion ,   

(B)  I f  the  cont rac tor  e lec ts  to use  any  s i te  to  se t  up  a  p lan t  fo r  
the  c rush ing or  p rocess ing o f  base,  sur fac ing,  o r  concre te 
mater ia ls .   The cont rac tor  may request  an exempt ion  f rom 
th is  requ i rement  to  p rov ide  an  env i ronmenta l  ana lys is  i f  a l l  
o f  the  fo l lowing cond i t ions  app ly :  

(1 )  The s i te  is  exc lus ive ly used fo r  the  process ing o f  
mater ia ls ,  

(2 )  The s i te  wi l l  no t  be  used fo r  excavat ion o f  bor row 
mater ia l ,  

(3 )  The s i te  was deve loped as a  p rocess ing area  on  or  be fore 
January  1 ,  1999, 

(4 )  The s i te  is  cur ren t ly  opera t ing as  a  p rocess ing area ,  and 

(5 )  The p lan t  is  loca ted  wi th in  tha t  por t ion  o f  the  s i te  tha t  
was  d is tu rbed pr io r  to  January  1 ,  1999. 

(C)  I f  the  cont rac tor  reques ts tha t  the  Engineer  approve access 
to  cont ro l led  access  h ighway a t  po in ts  o ther  than lega l ly  
es tab l ished access  po in ts.  

The cont rac tor  may incorpora te an  ex is t ing env i ronmenta l  ana lys is  
approved a f te r  January  1,  1999,  p rov ided tha t  the ana lys is  is  updated 
as  necessary  to  be  in  compl iance wi th  cur ren t  regu la t ions  and wi th  the  
cont rac tor ’s  p lanned ac t iv i t ies .  

Regu la to ry  changes,  spec i f i ca t ion  changes,  o r  o ther  reasons  may 
prec lude the  approva l  o f  a mater ia ls  source .   The cont rac tor  
acknowledges tha t  the  Depar tment  may re fuse  to approve a  mater ia l  
source  even i f  the  Depar tment  had approved the  source  fo r  o ther 
p ro jec ts .  
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The env i ronmenta l  ana lys is  sha l l  inc lude a l l  a reas  o f  p roposed 
excavat ion ,  crush ing,  p rocess ing,  and hau l  roads .   For  the  purposes  o f  
Subsec t ion  104.12  o f  the spec i f i ca t ions ,  a  hau l  road is  de f ined as any 
road on  mater ia l  excavat ion ,  p rocess ing,  o r  c rush ing s i tes ,  and any  road 
be tween the  respec t ive  s i te  and a  pub l ic  h ighway tha t  may be  used by 
the  cont rac tor .  

The cont rac tor  sha l l  p rompt ly  adv ise  the  Engineer  tha t  i t  i s  p repar ing 
the  env i ronmenta l  ana lys is  and sha l l  submi t  i t  upon comple t ion .   The 
cont rac tor  shou ld  an t ic ipa te  need ing a  min imum o f  30  ca lendar  days  to 
p repare  the  env i ronmenta l  ana lys is .   The cont rac tor  sha l l  a l low a 
min imum of  45  ca lendar  days  a f te r  submi t ta l ,  o r  subsequent  resubmi t ta l ,  
to  the  Depar tment  fo r  the  Depar tment  to  rev iew the  env i ronmenta l  
ana lys is  and to  consu l t  wi th  the  appropr ia te ju r isd ic t ions  and/or  
agenc ies .   At  the  end o f  the  rev iew per iod ,  the  Engineer  wi l l  no t i fy  the 
cont rac tor  whether  o r  no t  the  env i ronmenta l  ana lys is  is  acceptab le .  

I f  the  approva l  o f  the env i ronmenta l  ana lys is  causes  a  de lay  to  a  
cont ro l l ing ac t iv i ty  o f  the  pro jec t ,  the  cont rac tor  may seek ,  and the 
Engineer  may gran t ,  an  ex tens ion o f  t ime in  accordance wi th  the  te rms 
o f  Subsec t ion  108.08 o f  the  spec i f i ca t ions .   The t ime ex tens ion  sha l l  no t  
exceed 30  work ing days  fo r  a  work ing-day  cont rac t ,  o r  45  ca lendar  days 
fo r  a  ca lendar -day pro ject .   The t ime ex tens ion  wi l l  no t  be  cons idered 
un less  the  cont rac tor  can  show ev idence o f  due d i l igence in  pursu ing 
the  env i ronmenta l  ana lys is .   No t ime ex tens ion  wi l l  be  gran ted  fo r  a  f i xed 
comple t ion  da te  cont rac t .  

The env i ronmenta l  ana lys is  sha l l  address  a l l  env i ronmenta l  e f fec ts,  
inc lud ing,  bu t  no t  l imi ted  to ,  the  fo l lowing:  

(A)  The loca t ion  o f  the proposed source and hau l  road,  and the 
d is tance f rom the  source  to  e i ther  an  ex is t ing h ighway or  an 
es tab l ished a l ignment  of  a  p roposed Federa l ,  Sta te ,  o r  
County  h ighway a long wi th  v ic in i ty  maps, ske tches ,  o r  aer ia l  
photographs .  

(B)  The ownersh ip  o f  the  land.  

(C)  The ident i ty  and loca t ion o f  nearby  lakes ,  s t reams,  parks,  
wi ld l i fe  re fuges ,  o r  o ther  s imi la r  p ro tec ted  areas .  

(D)  The fo rmer  use ,  i f  known,  o f  the  source ,  and hau l  road and 
the i r  ex is t ing cond i t ion .   

(E)  The ident i f i ca t ion  o f  p resent  and p lanned fu tu re  land use,  
zon ing,  e tc . ,  and an  ana lys is  o f  the  compat ib i l i t y  o f  the 
remova l  o f  mater ia ls  wi th  such use. 

(F)  The an t ic ipa ted  vo lume o f  mater ia l  to  be  removed;  the  wid th ,  
length ,  and depth  o f  the excavat ion ;  the  length  and wid th  of  
the  hau l  road,  and o ther  per t inent  fea tures  and the  f ina l  
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cond i t ion in  wh ich the  excavated  area  and hau l  road wi l l  be 
le f t ,  such  as  s loped s ides ,  topso i l  rep laced,  the  area seeded,  
e tc .  

(G)  The archaeo logica l  survey  o f  the  proposed source  prepared 
by  a  person who meets  the  Secre tary  o f  the In te r io r ' s  
Pro fess iona l  Qua l i f i ca t ion  Standards  (48  FR 44716)  and 
possesses  a  cur ren t  permi t  fo r  a rchaeo logica l  survey  issued 
by  the  Ar izona Sta te  Museum (ASM).   The survey  sha l l  be 
prepared in  a  Sta te  His to r ic  Preserva t ion  Of f ice  s tandard ized 
fo rmat .   The survey  sha l l  iden t i fy  a l l  h is to r ic  p roper t ies  wi th in  
the  area  o f  po ten t ia l  e f fect  (APE) ,  as  de f ined by  the Nat iona l  
His to r ic  Preserva t ion  Ac t  (36  CFR 800.4) .   Th is  inc ludes  the 
mater ia ls  source ,  p rocess ing area ,  and the  hau l  road.   
Add i t iona l ly ,  the survey  repor t  sha l l  iden t i fy  the  e f fec ts  o f  
the  proposed source  on  any  h is to r ic  p roper t ies  wi th in  the 
APE,  and recommend measures  to  avo id ,  min imize ,  o r  
mi t iga te  those e f fec ts .  

(H)  I f  the  proposed source  and hau l  road wi l l  u t i l i ze  Pr ime and 
Un ique Farm land or  fa rm land o f  s ta tewide impor tance,  a 
descr ip t ion  o f  such remain ing land in  the v ic in i ty  and an 
eva lua t ion  whether  such use wi l l  p rec ip i ta te  a  land use 
change. 

( I )  A descr ip t ion o f  the  v isua l  sur round ings  and the  impact  o f  
the  remova l  o f  mater ia ls  on  the  v isua l  se t t ing.  

(J )  The e f fec t  on  access ,  pub l ic  fac i l i t ies and ad jacent 
p roper t ies ,  and mi t iga t ion o f  such e f fec ts .  

(K)  The re loca t ion  o f  bus iness  or  res idences . 

(L )  Procedures  to  min imize  dus t  in  p i ts  and on  hau l  roads  and to 
mi t iga te  the  e f fec ts  o f  such dus t .  

(M)  A descr ip t ion  o f  no ise  receptors and procedures  to  min imize  
impacts  on  these receptors .  

(N)  A descr ip t ion o f  the  impact  on the qua l i ty  and quant i ty  o f  
water  resu l t ing f rom the  mater ia ls  opera t ion  sha l l  be 
prov ided.   The po ten t ia l  to  in t roduce po l lu tan ts  o r  tu rb id i ty  
to  l i ve  s t reams or  nearby water  bod ies  sha l l  be  addressed.  
Measures  to  mi t iga te  po ten t ia l  water  qua l i ty  impacts  sha l l  be 
coord ina ted  th rough the  EPA fo r  s i tes  loca ted  on  t r iba l  land,  
and ADEQ for  s i tes  loca ted  on  non- t r iba l  land .  

(O)  A descr ip t ion  o f  the  impact  on  endangered or  th rea tened 
wi ld l i fe  and p lan ts  and the i r  hab i ta t .   The ana lys is  o f  
po ten t ia l  impact  to  p lan ts  and wi ld l i fe  sha l l  be  coord ina ted 
th rough the  Ar izona Game and Fish  Depar tment  and US F ish  
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and Wi ld l i fe  Serv ice .   Compl iance wi th  the  Ar izona Nat ive 
Plan t  Law sha l l  be  coord ina ted  th rough the Ar izona 
Commiss ion  o f  Agr icu l tu re  and Hor t icu l tu re .  

(P)  A d iscuss ion  o f  the e f fects  o f  hau l ing ac t iv i t ies  upon loca l  
t ra f f i c  and mi t iga t ing measures  p lanned where  problems are 
expec ted .  

(Q)  A descr ip t ion  o f  the  permits  requ i red ,  such as zon ing,  hea l th ,  
min ing,  land  use,  f lood  p la ins  (see Sect ion  404 o f  the  Clean 
Water  Ac t ) ,  e tc .  

(R)  The e f fec t  o f  remov ing mater ia l  o r  s tockp i l ing mater ia l  on 
s t ream f low cond i t ions  and the po ten t ia l  fo r  adverse  impacts 
on  ex is t ing or  p roposed improvements  wi th in  the  f lood  p la in 
wh ich  cou ld  resu l t  f rom these ac t iv i t ies .  Measures  to  mi t iga te  
po ten t ia l  water  qua l i ty  impacts  sha l l  be  coord ina ted  th rough 
the  EPA fo r  s i tes  loca ted on  t r iba l  land ,  and the  ADEQ for  
s i tes  loca ted  on  non- t r ibal  land .  

Gu idance in  p repar ing the  env i ronmenta l  ana lys is  is  ava i lab le  on  the 
Depar tment ’s  webs i te  th rough the  Env i ronmenta l  P lann ing Group,  o r  by 
ca l l ing Env i ronmenta l  P lann ing Group a t  602-712-7767. 

104.13 Value Engineer ing Proposals  by the Contractor:  

Proposa ls  may be  submi t ted  to the Engineer  fo r  mod i fy ing the  p lans,  
spec i f i ca t ions ,  o r  o ther  requ i rements  o f  the  cont rac t  fo r  the so le purpose 
o f  reduc ing the to ta l  cos ts  o f  cons t ruc t ion  wi thout  impa i r ing in  any 
manner  the  essent ia l  func t ions  or  charac ter is t ics  o f  the  pro jec t ,  
inc lud ing serv ice  l i fe ,  economy o f  opera t ions ,  ease o f  ma in tenance, 
benef i ts  to  the  t rave l ing pub l ic ,  des i red  appearance or  des ign ,  and 
sa fe ty  s tandards .  

Af te r  execut ion  o f  the  cont rac t ,  an  in i t ia t ive  may be  recommended by  the 
cont rac tor .   The in i t ia t ive  must  be  ident i f ied  as  a  Va lue  Engineer ing 
Proposa l  (VEP) ,  and may inc lude mod i f ica t ions  to  the p lans  or  
spec i f i ca t ions ,  cons t ruc t ion  phas ing or  p rocedures ,  o r  o ther  cont rac t  
requ i rements .  

Any  cos t  sav ings  genera ted  to  the cont rac t  as a  resu l t  o f  VEP o f fe red  by 
the  contrac tor  and approved by the  Depar tment  wi l l  be  shared equa l ly  
be tween the  cont rac tor  and the  Depar tment  as  spec i f ied  in  Subsec t ion 
104.13(D)  o f  the  spec i f i ca t ions .  

Bid  p r ices  are  no t  to  be  based on  the  an t ic ipa ted  approva l  o f  a VEP.   I f  
a  VEP is  re jec ted ,  the  cont rac t  sha l l  be  comple ted in  accordance wi th  
the  or ig ina l  te rms o f  the  cont rac t  o r  as  o therwise  mod i f ied .  

Any  dec is ion  whether  to  approve or  accept  a  VEP sha l l  be  wi th in  the 
so le  d isc re t ion  o f  the  Depar tment .   The Depar tment  wi l l  bear  no  l iab i l i t y  
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fo r  any  de lay  in  cons ider ing a  VEP,  the  re fusa l  to  accept  o r  approve 
such a  proposa l ,  o r  any  other  mat te r  connected  wi th  a  VEP.  

(A)   Submit ta l  and Review of  VEP Concept  or  Idea:  

(1 )  The cont rac tor  sha l l  in i t ia l l y  submi t  a  b r ie f  le t te r  p roposal  
wi th  graph ics  to the Depar tment  to  i l lus t ra te the  concept 
o r  idea .   The cont rac tor  sha l l  ind ica te  whether  adequate  
t ime is  ava i lab le  in  i ts  schedu le  fo r  fo rmal  submi t ta l  and 
rev iew pr io r  to  VEP imp lementa t ion .  

(2 )  The Depar tment  wi l l  rev iew the  concept o r  idea and 
wi th in  10  days  o f  the  cont rac tor 's  in i t ia l  submi t ta l  and 
in fo rm the  cont rac tor  in  wr i t ing whether  the  concept  o r  
idea  has  mer i t  and shou ld be  submi t ted  as  a  fo rmal  VEP.  

(3 )  I f  the  Depar tment  de termines  tha t  the t ime fo r  response 
ind ica ted in  the  cont rac tor ’s  le t te r  p roposa l  is  insu f f ic ien t  
fo r  rev iew,  the  Depar tment  may choose to  eva lua te  the  
need fo r  a  noncompensab le  t ime ex tens ion to  the 
cont rac t .   I ts  eva lua t ion  wi l l  be  based on  the  add i t iona l  
t ime needed by  the  Depar tment  fo r  i ts  rev iew and the  
e f fec t  on  the  cont rac tor ’s  schedu le occas ioned by  the 
added t ime.   The need for  such a  t ime ex tens ion wi l l  be 
eva lua ted  in  accordance wi th  Subsec t ion  108.08  of  the 
spec i f i ca t ions .  

(B)   Formal  Submit ta l  of  the  VEP:  

With in  30 days  a f te r  the  Depar tment  has de termined the  VEP concept  or  
idea  has  mer i t ,  the  cont rac tor  sha l l  fo rmal ly  submi t  a  p roposa l .   The 
proposa l  sha l l  inc lude su f f ic ien t  da ta fo r  the  Depar tment  to  make an 
in fo rmed dec is ion  regard ing the  proposa l  and sha l l  inc lude,  a t  a 
min imum,  the  fo l lowing in fo rmat ion :  

(1 )  A s ta tement  tha t  the  Proposa l  is  submi t ted  as  a  VEP.  

(2 )  A descr ip t ion  o f  the  d i f fe rence be tween the  ex is t ing 
cont rac t  and the  proposed change and the  advantages  
and d isadvantages  o f  each,  inc lud ing e f fec ts on serv ice 
l i fe ,  economy o f  operat ions ,  ease o f  ma in tenance, 
benef i ts  to  the  t rave l ing pub l ic ,  des i red  appearance,  and 
sa fe ty .  

(3 )  A comple te  se t  o f  p lans and spec i f i ca t ions showing the  
proposed rev is ions re lat ive  to  the  or ig ina l  con t rac t  
fea tures  and requ i rements  suppor ted  by  des ign  
computa t ions  as  necessary  fo r  a  thorough and 
exped i t ious  eva lua t ion .  
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(4 )  A comple te  ana lys is  ind ica t ing the  f ina l  es t imated  cos ts 
and quant i t ies  to  be  rep laced by  the  VEP compared to 
the  new cos ts  and quant i t ies  genera ted  by  the  VEP.  

(5 )  A s ta tement  spec i fy ing the  da te  by  wh ich a  Supp lementa l  
Agreement  adopt ing the  VEP must  be  executed  to  ob ta in 
the  max imum cos t  reduc t ion .  

(6 )  A s ta tement  de ta i l ing the  e f fec t  the  VEP wi l l  have on  the  
t ime fo r  comple t ing the  cont rac t .  

(7 )  A descr ip t ion  o f  any previous  use  or  tes t ing o f  the VEP 
and the  cond i t ions  and resu l ts .   I f  the  VEP was prev ious ly 
submi t ted  on  another  Depar tment  p ro jec t ,  ind ica te  the 
da te ,  con t rac t  number ,  and the  ac t ion  taken by  the 
Depar tment .  

(8 )  A de ta i led  s ta tement  ind ica t ing the  cos ts  fo r  deve lop ing 
the  changes,  a long wi th  the  cos ts  fo r  p repar ing the va lue 
engineer ing jo in t  p roposal .  

(C)   Condi t ions:  

Value  Engineer ing Proposa ls  wi l l  be  cons idered on ly  when a l l  o f  the 
fo l lowing cond i t ions  are  met :  

(1 )  A VEP,  approved or  no t  approved by  the  Depar tment ,  
app l ies  on ly  to  the  cont rac t  on  wh ich  i t  i s  submi t ted .   A  
submi t ted  VEP becomes the  proper ty  o f  the  Depar tment .   
The VEP sha l l  con ta in  no  res t r ic t ions  imposed by  the  
cont rac tor  on i ts  use  or  d isc losure .   The Depar tment  has 
the  r igh t  to  use ,  dup l ica te ,  and d isc lose  in  who le o r  in  
par t  any  da ta  necessary  fo r  the  u t i l i za t ion  o f  the  
Proposa l .   The Depar tment  re ta ins  the  r igh t  to  use  any 
accepted  VEP or  par t  thereo f  on  o ther  p ro jec ts  wi thout  
ob l iga t ion  to  the  cont rac tor .   Th is  p rov is ion  is  no t  
in tended to  deny  r igh ts  prov ided by  law wi th  respec t  to  
pa ten ted  mater ia ls  or  p rocesses .  

(2 )  I f  the  Depar tment  is  a l ready  cons ider ing cer ta in  rev is ions 
to  the  cont rac t  o r  has cons idered or  approved changes 
in  the  cont rac t  o f  a  l i ke  na ture  on  o ther  cont rac ts  wh ich 
are  subsequent ly  incorpora ted  in  a  VEP,  the  Depar tment 
may re jec t  the  VEP and may change the  cont rac t  wi thout  
ob l iga t ion  to  the  cont rac tor .  

(3 )  The cont rac tor  sha l l  have no  c la im fo r  add i t iona l  cos ts  o r  
de lays resu l t ing f rom the re jec t ion  o f  a VEP,  inc lud ing 
deve lopment  cos ts ,  loss  of  an t ic ipa ted  pro f i ts ,  inc reased 
mater ia l  o r  labor cos ts  except  as  a l lowed in Subsec t ion 
104.13(D)  o f  the  spec i f i ca t ions .  
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(4 )  The Depar tment  wi l l  de termine  i f  a  VEP qua l i f ies  fo r  
cons idera t ion  and eva lua t ion .   I t  may re jec t  any  VEP tha t  
requ i res  excess ive  t ime or  cos ts  fo r  rev iew,  eva lua t ion 
or  inves t iga t ion ,  o r  that  is  no t  cons is ten t  wi th  the 
Depar tment 's  des ign  po l ic ies  and c r i te r ia  fo r  the  pro jec t .  

(5 )  The Engineer  wi l l  re ject  a l l  o r  any  por t ion o f  work  
per fo rmed under  an  approved VEP i f  unsat is fac to ry 
resu l ts  a re  ob ta ined.   The Engineer  wi l l  d i rec t  the 
remova l  o f  re jec ted  work  and requ i re  cons t ruc t ion  to  
p roceed under  the or ig inal  con t rac t  requ i rements  wi thout  
re imbursement fo r  re jec ted  work  per fo rmed under  the 
VEP,  o r  fo r  i ts  remova l .   Where  mod i f ica t ions to  the  VEP 
are  approved to  ad jus t  to  f ie ld  o r  o ther  condi t ions ,  
re imbursement wi l l  be  l imi ted  to  the  to ta l  amount  payab le 
fo r  the  work a t  the  cont rac t  b id p r ices  as i f  i t  were  
cons t ruc ted  under  the  or ig ina l  con t rac t  requ i rements .   
The re jec t ion or  l imi ta t ion  o f  re imbursement  sha l l  no t  
cons t i tu te  the  bas is  o f  any  c la im aga ins t  the  Department  
fo r  de lay  or  fo r  o ther  cos ts .  

(6 )  The proposed work  sha l l  no t  con ta in  exper imenta l  
fea tures bu t  sha l l  con ta in fea tures  tha t  have been used 
under  s imi la r  o r  acceptable  cond i t ions  on  o ther  p ro jec ts 
o r  loca t ions  acceptab le  to the  Depar tment .  

(7 )  VEPs wi l l  no t  be cons idered i f  equ iva len t  op t ions  are 
a l ready  prov ided in  the  cont rac t .  

(8 )  The sav ings  genera ted  by  the  VEP must  be  su f f ic ien t  to 
war ran t  a  rev iew and process ing.   A sav ings  resu l t ing  
so le ly  f rom the  e l imina t ion  or  reduc t ion  in  quant i ty  o f  a 
s ingle  b id  i tem wi l l  no t  be  cons idered as  a  VEP.   A  
sav ings  resu l t ing f rom the  e l imina t ion  or  reduc t ion  in 
quant i ty  o f  a  b id  i tem spec i f ied  as  par t  o f  a  VEP w i l l  be  
cons idered.  

(9 )  A VEP changing  the  type  o f  the  pavement  s t ruc ture  o r  
the  type  or  bas ic  des ign  o f  a  b r idge s t ruc tu re  wi l l  no t  be 
cons idered.   Changes in  the  pavement  s t ruc tu ra l  sec t ion 
or  in  s t ruc tu re  des ign  de ta i ls  may be  cons idered wi th  
p r io r  approva l  by  the  Mater ia ls  o r  Sta te  Br idge Eng ineer .   
Changes to  cont ingency  i tems such as  t ra f f ic  con t ro l  and 
dus t  pa l l ia t ive wi l l  no t  be cons idered i f  they are par t  o f  
p re-de termined lump sum cont rac t  amounts .   
Cont ingency  i tems such as  t ra f f i c  con t ro l  and dus t  
pa l l ia t ive  may be  cons idered when they  are  reduced as 
par t  o f  a  VEP to  change scope,  method,  o r  p rocedure ,  
p rov ided they  are  spec i f ied  as  ind iv idua l  con t ract  b id  
i tems.  
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(10) Add i t iona l  in fo rmat ion  needed to  eva lua te  VEPs sha l l  be 
prov ided in a  t ime ly manner .   Unt ime ly  submi t ta ls  o f  
add i t iona l  in fo rmat ion  wi l l  resu l t  in  re jec t ion  o f  the  VEP.   
Where  des ign  changes are  proposed,  the  add i t iona l  
in fo rmat ion  cou ld  inc lude resu l ts  o f  f ie ld  inves t igat ions 
and surveys ,  des ign  computa t ions ,  and f ie ld  change 
sheets .  

(11) The cont rac tor  may submi t  VEPs fo r  an  approved 
subcont rac tor .   Re imbursement  wi l l  be  made to  the 
cont rac tor .   Subcont rac tors  may no t  submi t  a  VEP except 
th rough the  cont rac tor .  

(12) The cont rac tor  sha l l  ensure  the  VEP is  sea led by  a 
Regis te red  Engineer .  

(D)   Acceptance,  Reject ion and Payment:  

With in  30  days  o f  the  cont rac tor 's  fo rmal  submission  o f  the  VEP,  the  
Depar tment  wi l l  accept  o r  re jec t  the  VEP.  

(1 )  The cont rac tor  wi l l  be  no t i f ied  in  wr i t ing by  the  Eng ineer 
as  to  whether  the  proposa l  has been accepted .   The 
dec is ion  by  the  Depar tment  is  f ina l  and sha l l  no t  be 
sub jec t  to  the  prov is ions o f  Subsec t ion  105.21  of  the  
spec i f i ca t ions .  

(2 )  I f  the  VEP is  re jec ted ,  the Depar tment  wi l l  share  equa l ly  
in  the cont rac tor 's  cos ts fo r  deve lop ing and present ing  
the  proposa l ,  and the  cont rac tor  wi l l  share  equa l ly  in  the 
cos t  to  the  Depar tment  fo r  inves t iga t ing and eva lua t ing 
the  proposa l .   A supp lementa l  agreement  wi l l  be 
executed  to  ad jus t  the  cont rac t  fo r  the  ne t  inc rease or  
decrease in mon ies  resu l t ing f rom the  cont rac tor 's  
deve lopment  cos ts  as l i s ted  above in  Subsec t ion 
104.13(B) (8)  o f  the  spec i f i ca t ions ,  and the  Depar tment 's  
eva lua t ion  cos ts .   The supp lementa l  agreement  wi l l  
te rmina te  the  Depar tment 's  rev iew o f  the  VEP.  

(3 )  I f  the  VEP is  accepted  in  who le  o r  in  par t ,  the  necessary 
cont rac t  mod i f ica t ions  and cont rac t  p r ice  ad jus tments 
wi l l  be  made by  the  execut ion  o f  a  supp lementa l  
agreement  wh ich  wi l l  speci f i ca l ly  s ta te  tha t  i t  i s  executed 
pursuant  to  the  prov is ions  o f  th is  subsec t ion .   The 
Depar tment  wi l l  be  the  so le  judge o f  the  acceptab i l i t y  o f  
a  VEP and o f  the  es t imated  ne t  sav ings  in  cons t ruc t ion 
cos ts  f rom the  adopt ion  of  a l l  o r  any  par t  o f  the  VEP.  

(4 )  The cont rac tor  sha l l  cont inue to per fo rm the work  in  
accordance wi th  the requ irements  o f  the cont rac t  un t i l  a  
supp lementa l  agreement  incorpora t ing the  VEP has  been 
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executed ,  o r  un t i l  the  cont rac tor  has  been g iven wr i t ten  
acceptance or  re jec t ion  by  the  Engineer .  

(5 )  The executed  supp lementa l  agreement  sha l l  incorpora te 
the  changes in  the  p lans ,  spec i f i ca t ions ,  o r  o ther 
requ i rements  o f  the  cont rac t  wh ich  are  necessary  to  
permi t  the  VEP,  o r  such par t  o f  i t  wh ich  has been 
accepted ,  to  be  pu t  in to e f fec t ,  and sha l l  inc lude any 
cond i t ions  upon wh ich  the Depar tment 's  approva l  thereo f  
is  based.   The executed  supp lementa l  agreement  sha l l  
ex tend or  decrease the  cont rac t  t ime i f  requ i red  by  the  
Depar tment .  

(6 )  The executed  supp lementa l  agreement  sha l l  p rov ide  tha t  
the  cont rac tor  be  pa id  50  percent  o f  the  ne t  sav ings  
amount  as  re f lec ted  by  the  d i f fe rence be tween the  cos t  
o f  the  rev ised work and the  cos t  o f  the  re la ted 
cons t ruc t ion  requ i red  by  the  or ig ina l  con t rac t  computed 
a t  con t rac t  b id  p r ices .   The ne t  sav ings  wi l l  take  in to 
account  the  contrac tor ’s  cos t  o f  deve lop ing the  VEP and 
imp lement ing the  change,  and reduc ing th is  amount  by  
the  Depar tment ’s  cos t  for  inves t iga t ing and eva lua t ing 
the  VEP,  inc lud ing any  ascer ta inab le  co l la te ra l  cos ts  to 
the  Depar tment .   Such co l la te ra l  cos ts may inc lude 
increased cos ts fo r  ma in tenance,  opera t ion ,  re la ted  work 
i tems,  add i t iona l  work i tems,  o r  e lements o f  re lated  or  
add i t iona l  work  i tems. 

(7 )  The executed  supp lementa l  agreement  sha l l  a lso  prov ide 
fo r  the ad jus tment  o f  con t rac t  p r ices .   Cont rac t  p r ices 
sha l l  be  ad jus ted  by  subtrac t ing the  Depar tment 's  share 
o f  the  accrued ne t  sav ings .  

(8 )  The amount  spec i f ied  to  be  pa id  to  the  contrac tor  in  the 
executed  supp lementa l  agreement  sha l l  cons t i tu te  fu l l  
compensat ion  to  the  cont rac tor  fo r  the  VEP and the 
per fo rmance o f  the work thereo f  pursuant  to the sa id 
supp lementa l  agreement .  

104.14 Final  Clean Up:  

Before  f ina l  acceptance,  the  h ighway,  bor row,  and loca l  mater ia l  
sources ,  and a l l  a reas  occup ied  by  the  cont rac tor  in  connect ion wi th  the 
work  sha l l  be  c leaned o f  a l l  rubb ish ,  excess  mater ia ls ,  temporary 
s t ruc tu res ,  and equ ipment ,  and a l l  par ts  o f  the  work  sha l l  be  le f t  in  a 
cond i t ion  acceptab le  to  the  Engineer .  
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104.15 Providing Magnet ic  Detect ion for  Underground 
Faci l i t ies: 

(A)   Genera l :  

Al l  new underground u t i l i t y  fac i l i t ies ,  inc lud ing serv ice  connect ions ,  
p laced wi th in ADOT r igh t -o f -way by  the  cont rac tor  must  be  magnet ica l ly  
de tec tab le  wi th  s tandard loca t ing ins t ruments .   The cont rac tor  sha l l  
p lace  cont inuous de tec table  t racer wi re  wi th  a l l  those underground u t i l i t y  
fac i l i t ies  tha t  lack  a  cont inuous  and in tegra l  meta l l i c  component  capab le 
o f  de tec t ion  by  s tandard  loca t ing ins t ruments .  

Tracer  wi re  wi l l  no t  be  requ i red  fo r  power  cab les  and wi res ,  te lephon ic 
o r  e lec t ron ic  communicat ions  (o ther  than f iber  op t ic  l ines) ,  or  fo r  
landscape i r r iga t ion  l ines smal le r  than 2  inches  in d iameter .   For  Sa l t  
River  Va l ley  Water  Users  Assoc ia t ion  (S.R.V.W.U.A. )  i r r iga t ion  fac i l i t ies ,  
no  t racer  wi re wi l l  be  requ i red  i f  Sa l t  River  Pro ject  p rov ides  the i r  own 
t racer  sys tem. 

Tracer  wi re  wi l l  be requ ired  fo r  non-meta l l i c  p ipe such as cor rugated 
h igh  dens i ty  po lye thy lene p las t ic  p ipe  (HDPE) ,  s tee l  re in fo rced h igh  
dens i ty  thermop las t ic  r ibbed p ipe ,  cor rugated  po lypropy lene p las t ic  p ipe 
(PP) ,  v i t r i f ied  c lay  p ipe  (VCP) ,  and fo r  po lyv iny l  ch lo r ide  p ipe  (PVC)  2  
inches  in d iameter  and la rger .   Tracer  wi re  wi l l  be  requ i red  where  the 
meta l l i c  component  is  encased wi th in  the  p ipe ,  such as  re in fo rced 
concre te  p ipe  (RCP) ,  rubber  gasket  re in fo rced concre te  p ipe  (RGRCP),  
and s tee l  cy l inder  concre te  p ipe .  

Tracer  wi re  wi l l  a lso  be  requ i red  fo r  non-meta l l i c  cab le ,  serv ice 
connect ions ,  and o ther  u t i l i t y  l ines ;  f iber  op t ic  l ines ;  empty  duc t  banks 
and duc t  banks  conta in ing a  u t i l i t y  tha t  is  no t  magnet ica l ly  de tec tab le ,  
e i ther  be fore or  a f te r  back f i l l ing;  and o ther  fac i l i t ies  as de termined by 
the  Engineer .  

Cas t  i ron  and duc t i le  i ron  p ipes  may be  non-conduct ive  because o f  s i te -
spec i f i c  so i l  cond i t ions  or  cons t ruc t ion  conf igura t ion ;  as  a  consequence 
a l l  new ins ta l la t ions  o f  cas t  i ron  and duc t i le  i ron p ipes  sha l l  a lso  be 
made detec tab le  wi th  t racer  wi re .  

For  a l l  o ther  underground fac i l i t ies ,  shou ld  the  magnet ic  charac ter is t ics 
be  unknown,  the  cont rac tor  sha l l  per fo rm su f f ic ient  tes ts  wi th  s tandard 
loca t ing ins t ruments  to  determine whether  t racer  wi re  wi l l  be  necessary,  
and prov ide  the  resu l ts  to the  Engineer .   Such tes ts  sha l l  be  per fo rmed 
pr io r  to  cons t ruc t ion .  

The cont rac tor  sha l l  a lso  prov ide access  po in ts ,  as spec i f ied  be low,  fo r  
a l l  fac i l i t ies  tha t  wi l l  rece ive  t racer  wi re .  
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(B)   Mater ia ls :   

Tracer  wi re  sha l l  be so l id  copper wi re ,  Amer ican Wire  Gauge (AWG) No.  
12  or  la rger .  Tracer  wire  sha l l  be  coated  wi th a  min imum 30 mi l  
po lye thy lene jacke t  des igned spec i f i ca l ly  fo r  bur ied  use .   Tracer  wi re 
sha l l  con form to  the  spec i f i ca t ions o f  the  NEC,  UL,  and o ther app l icab le 
indus t ry  s tandards .   Sp l ices  as  requ i red  to  p romote  cont inu i ty  sha l l  
u t i l i ze  sea led  water  t igh t  connect ions .  

New access boxes  sha l l  be  concre te  pu l l  boxes in  accordance wi th 
Subsec t ion  732-2 .03  o f  the  spec i f i ca t ions  (Number  5  Pu l l  Box ,  Tra f f ic  
Standard  T.S.  1 -1) ,  except  tha t  the  cover  sha l l  be  marked wi th  the  name 
o f  the  u t i l i t y  o r  type  o f  fac i l i t y .  

(C)   Construct ion Requirements:  

The cont rac tor  sha l l  ins ta l l  t racer  wi re  a long the  top  o f  the  en t i re  length 
o f  the underground fac i l i t ies .   The t racer  wi re  sha l l  be  a t tached to  the 
fac i l i t y  a t  min imum in te rva ls  o f  no t  more  than 20  fee t ,  and sha l l  be 
secured in  such a  manner  tha t  the  wi re  remains  f i rmly  a t tached 
th roughout  the  cons truc t ion  per iod .  

Tracer  wi re  sha l l  be  made access ib le  a long the  fac i l i t y  th rough 
appropr ia te  pu l l  boxes  or  o ther  means as  approved by  the  Engineer .   
New or  ex is t ing junc t ion  boxes  or  pu l l  boxes  inc luded in  the  cons t ruc t ion 
o f  condu i t  o r  o ther  t ransmiss ion  fac i l i t ies  sha l l  be  u t i l i zed  as  access 
s t ruc tu res  wherever  poss ib le .   For  san i ta ry  and s to rm sewer  p ipe ,  t racer 
wi re  sha l l  be  cons truc ted  in to  the  manho le  a t  the  p ipe en t ry po in t ,  
secured to  the  ins ide  wa l l  a long the  fu l l  length ,  and be  access ib le  f rom 
above upon remova l  o f  the  manho le  cover .   For  water  l ines  requ i r ing 
t racer  wi re ,  the  cont rac tor  sha l l  p rov ide  access  to  the  wi re  wi th in  the  
va lve  boxes .   The cont ractor  sha l l  p rov ide and ins ta l l  new access  boxes 
fo r  a l l  t racer  wi re  wh ich cannot be  termina ted  in  a  new or  ex is t ing 
junc t ion  or  pu l l  box ,  o r  new manho le  o r  va lve  box .  

Pu l l  boxes  sha l l  be  ins ta l led  f lush  wi th  the  f in ished grade.  

Tracer  wi re  sha l l  be secure ly  a t tached to  the  fac i l i t y  a t  each access  po in t  
and ex tended ver t ica l ly  to  the access box .   The t racer  wi re sha l l  be 
te rmina ted  wi th  a  min imum of  12  inches  o f  s lack above the  bo t tom o f  the 
pu l l  box .  

Tracer  wi re  ins ta l led  fo r  each segment  o f  underground u t i l i t y  sha l l  be 
te rmina ted  a t  each access  po in t  wi th in  the  pu l l  box ,  junc t ion  box ,  
manho le ,  o r  va lve box .   The cont rac tor  sha l l  make no connect ions  or  
sp l ices  o f  t racer  wi re  across  access  po in ts .  

New pu l l  boxes  ins ta l led exc lus ive ly fo r  t racer  wi re  sha l l  be  p laced 
d i rec t ly  above the  u t i l i t y  l ine  in  eas i ly  reachab le  a reas .  
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For  fac i l i t ies  tha t  c ross ADOT r igh t -o f -way,  t racer  wi re  sha l l  be made 
access ib le  a t  the  r igh t -o f -way l ine  a t  approved access  po in ts .  

For  fac i l i t ies  p laced longi tud ina l ly  in  ADOT r i gh t -o f -way,  access  po in ts 
sha l l  be  loca ted  be tween the  r igh t -o f -way l ine  and the  ou ts ide  edge o f  
the  shou lder o r  grader  d i tch ,  o r  back  o f  s idewalk or  curb and gu t te r  as 
app l icab le .   Access  boxes  ins ta l led  exc lus ive ly  fo r  t racer wi re  sha l l  be 
prov ided a t  in te rva ls  no  grea ter  than 2 ,000 fee t  o r ,  as  a  min imum,  a t  the  
po in t  each l ine  c rosses  ADOT r igh t  o f  way .   I f  the u t i l i t y  l ine  is  p laced 
ou ts ide  the  pre fer red  locat ion  o f  the  access  box  as  descr ibed above,  the 
box  sha l l  be  loca ted  in  the  pre fer red  loca t ion  and t racer  wi re  sha l l  be 
ins ta l led  in  a  su i tab le  condu i t  and brought  up  to  the  pu l l  box .  

For  jack ing and bor ing,  t racer  wi re  sha l l  be  p laced ins ide  the  jacked 
s leeve and a t tached to  the  u t i l i t y  fac i l i t y  

Empty  condu i ts  and duc t  banks  sha l l  have a  t racer wi re  a t tached to  the 
ou ts ide  o f  the  fac i l i t y .  

When san i ta ry  sewer  fo rce  mains  are  ins ta l led  in ADOT r i gh t -o f -way,  
t racer  wi re  access  sha l l  be  accompl ished by  a t tach ing the  wi re  to  the  
ou ts ide  o f  wet  we l ls  and te rmina t ing the  wi re  in  pu l l  boxes  (Number  5 ,  
Tra f f ic  Standard  T.S.  1 -1)  p laced ad jacent  to  the  wet  we l l .  

(D)   Test ing:  

The cont rac tor  sha l l  tes t  a l l  ins ta l led  t racer  wi re ,  and a l l  those fac i l i t ies 
de termined to  be  magnet ica l ly  de tec tab le  wi thout  t racer  wi re ,  wi th  
s tandard  loca t ing ins t ruments  to  ver i fy  conduct iv i ty ,  bo th  be fore  and 
a f te r  back f i l l ing,  and prov ide  the  resu l ts  to  the  Engineer .   The cont rac tor  
sha l l  ins ta l l  new t racer  wire  fo r  those newly  ins ta l led  u t i l i t ies  tha t  fa i l  to  
be  de tec tab le ,  a t  no  addi t iona l  cos t  to  the  Depar tment .   Tracer  wi res  
tha t  fa i l  to  tes t  p roper ly  sha l l  a lso  be  rep laced a t  no  add i t iona l  cos t  to 
the  Depar tment .  

(E)   Payment:  

No measurement o r  d i rec t  payment  wi l l  be made fo r  fu rn ish ing and 
ins ta l l ing t racer  wi res and access  boxes ,  o r  fo r  tes t ing the  ins ta l led 
wi res  or  fac i l i t ies .   Such cos ts sha l l  be  cons idered as inc luded in  the 
cos t  o f  con t rac t  i tems. 

104.16 Environmenta l  Standard Work:   

(A)  Genera l :  

This  Subsec t ion  conta ins the  requ i rements  o f  envi ronmenta l  s tandard 
work  app l icab le  to a l l  p ro jec ts .  The cont rac tor  sha l l  a lso  comply  wi th  a l l  
app l icab le  p ro jec t  spec i f ic  requ i rements  o f  env i ronmenta l  s tandard  work 
as  spec i f ied  in  the  Spec ia l  Prov is ions .  
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(B)  Genera l  Vegetat ion Protect ion Program:  

To prevent the  in t roduc t ion  o f  invas ive  spec ies seeds ,  a l l  ear thmov ing 
and hau l ing equ ipment  sha l l  be  washed pr io r  to  en ter ing the  cons t ruc t ion 
s i te  and the  cont rac tor  sha l l  inspec t  a l l  cons t ruc t ion  equ ipment  and 
remove a l l  a t tached debr is ,  inc lud ing p lan t  par ts ,  so i l  and  mud,  p r io r  to 
the  equ ipment  en ter ing the  cons t ruc t ion  s i te .  

To  prevent  invas ive spec ies  seeds  f rom leav ing the s i te ,  the  cont rac tor  
sha l l  inspec t  a l l  cons t ruc t ion  and hau l ing equ ipment  and remove a l l  
debr is ,  inc lud ing p lan t  par ts ,  so i l  and  mud,  pr io r  to  leav ing the 
cons t ruc t ion  s i te .  

The cont rac tor  sha l l  prov ide  a  le t te r  to  the Engineer  a t  the  
precons t ruc t ion  conference cer t i fy ing tha t  the  cont rac tor  sha l l  comply 
wi th  the  requ i rements  to  wash and inspec t  i ts  equ ipment  to  ensure  i t  is  
f ree  o f  a l l  debr is ,  inc lud ing p lan t  par ts ,  so i l  and mud,  p r io r  to  ar r iva l  a t  
the  cons t ruc t ion  s i te .  

The cont rac tor  sha l l  min imize  ground d is tu rbance to  ma in ta in  vegeta t ion 
in  the  work  and aux i l ia ry  a reas ,  such as  s taging,  s to rage,  and s tockp i les 
a reas ,  fo r  the  dura t ion  o f  the  pro jec t  to  l imi t  nox ious  or  invas ive  spec ies 
in fes ta t ions .  

(C)  Genera l  Clean Water  Act  Spi l l  Prevent ion,  Contro l  and 
Countermeasures (SPCC):  

I f  the  cont rac tor  is  us ing,  s to r ing,  t rans fer r ing,  o r  o therwise  hand l ing 
o i ls  (o i ls ,  greases ,  fue l ,  aspha l t  cement ,  aspha l t  der iva t ives)  a t  the 
cons t ruc t ion  s i te ,  the  cont rac tor  sha l l  take  appropr ia te  ac t ions  to 
p revent  sp i l l s  and sha l l  be  prepared to  take  cor rect ive  ac t ion  in  case o f  
a  sp i l l .  Any  sp i l l s  o f  o i ls  to  Waters  o f  the  Un i ted  Sta tes  (WOTUS)  sha l l  
be  immedia te ly  repor ted to  the Engineer .   Any o ther  sp i l l s  o f  o i l ,  grea ter  
than 5  ga l lons  vo lume shal l  be  repor ted  to  the  Engineer  wi th in  24  hours . 

Oi l  s to rage conta iners  sha l l  be  pos i t ioned or  loca ted  to  p revent 
d ischarge f rom the  s to rage s i te .  The s to rage s i te  sha l l  be  loca ted  so  tha t  
i t  does no t  con f l i c t  wi th  env i ronmenta l  avo idance areas  or  requ i rements 
spec i f ied  in  the  cont rac t  documents  fo r  the  pro jec t .   The cont rac tor  sha l l  
fu rn ish  a  secondary  means o f  con ta inment  fo r  the  en t i re  capac i ty  o f  the 
la rges t  s ingle  conta iner  and su f f ic ien t  f reeboard  to  conta in  p rec ip i ta t ion 
f rom a  two-year  24-hour  s to rm.   Conta inment sur faces  sha l l  be 
su f f ic ien t ly  imperv ious  to  conta in  d ischarged o i ls .  

I f  the  to ta l  above-ground s to rage o f  a l l  o i l s  as  speci f ied  in  EPA Ru le  40  
CFR Par t  112 is  in  excess  o f  1 ,320 ga l lons ,  and where  a  sp i l l  has  the 
po ten t ia l  to  reach WOTUS,  the  cont rac tor  sha l l  p repare and imp lement 
a  p ro jec t  spec i f i c  SPCC p lan .   The SPCC p lan  is  requ i red  i f  the  to ta l  
above-ground s to rage capac i ty ,  inc lud ing mob i le  re - fue le rs  s ta t ioned on-
s i te ,  i s  grea ter  than 1 ,320 ga l lons ,  regard less  o f  the  quant i ty  o f  o i ls  
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s to red  wi th in .   Conta iners  wi th  capac i t ies less than 55 ga l lons  do  no t  
need to  be  counted  towards  the  to ta l .  

The SPCC p lan  sha l l  meet  the  requ i rements  o f  40  CFR 112 and sha l l  be 
cons is ten t  wi th  app l icable  federa l ,  s ta te ,  o r  loca l  regu la t ions  and 
programs.   I f  the  to ta l  capac i ty  o f  the  above-ground s to rage is  less  than 
or  equa l  to  10 ,000 ga l lons ,  the  cont rac tor  may comple te  the 
Depar tment ’s  SPCC p lan  templa te  to  prepare  the  SPCC p lan .   The 
templa te  can be  found a t  EPA’s  webs i te .   I f  the  to ta l  capac i ty  is  more 
than 10 ,000 ga l lons  the  cont rac tor  sha l l  p repare  a  SPCC p lan  tha t  is  
sea led  by  a  p ro fess iona l  engineer  meet ing the  requ i rements  o f  40  CFR 
112.3(d) .  

The cont rac tor  sha l l  submi t  the  SPCC p lan  to  the  Engineer  a t  the 
Precons t ruc t ion  Conference.   The Engineer wi l l  rev iew the  SPCC p lan  
and re tu rn  i t  as  approved or  re jec ted  wi th in  10  ca lendar  days  a f te r  
rece ip t  and ident i fy  any  add i t iona l  i tems to be inc luded.   The cont rac tor  
sha l l  then  mod i fy  the  SPCC,  i f  necessary ,  fo r  resubmi t ta l  to  the Engineer 
wi th in  seven ca lendar days .   The Engineer  wi l l  rev iew and re tu rn  each 
subsequent  rev iew wi th in  seven ca lendar  days  a f te r  rece ip t .   No on-s i te 
above-ground s to rage o f  o i ls  in  excess  o f  1 ,320 ga l lons  sha l l  commence 
un t i l  the Engineer  approves  the  SPCC Plan  fo r  the  pro jec t  and i t  has 
been imp lemented by  the  cont rac tor .  

In  coord ina t ion  wi th  the  Engineer ,  the  cont rac tor  sha l l  no t i fy  EPA as  
re fe renced in  the  SPCC p lan ,  fo r  any  sp i l l s  over  1 ,000 ga l lons  to 
nav igab le  waters o r  two d ischarges  to nav igab le waters  each more  than 
42  ga l lons  wi th in  any  12  month  per iod .   Add i t iona l ly ,  the  cont rac tor  sha l l  
add a  copy o f  the  repor t  wi th  o i l  sp i l l  de ta i ls  to  the  SPCC Plan  
documenta t ion  fo r  any  repor tab le  o i l  sp i l l s .   The o i l  sp i l l  de ta i ls  sha l l  
inc lude cor rec t ion  ac t ions  taken,  cause o f  d ischarge,  and add i t ional  
p revent ive  measures  taken.  

A copy  o f  the  f ina l  SPCC p lan ,  inc lud ing sp i l l  reports ,  sha l l  be  prov ided 
to  the  Engineer  wi th in  seven ca lendar  days  o f  subs tan t ia l  comple t ion  o f  
the  pro jec t .  

(D)  Work wi thin Waters  of  the  Uni ted States:  

The cont rac tor  wi l l  no t  be  a l lowed to  conduct  work  wi th in  WOTUS tha t  
requ i res  a  Clean Water  Ac t  Sec t ion  404 permi t  un less  there  is  a  permi t  
on  f i le  wi th  the  Depar tment .  I f  a  Sec t ion 404 permi t  i s  on  f i le ,  the 
type  and the  requ i rements  o f  the  permi t  wi l l  be  spec i f ied  in  the  Spec ia l  
Prov is ions .  

Mechan ica l  equ ipment  sha l l  no t  be  opera ted  in  WOTUS un less  approved 
by  the  Engineer .   Any  cons t ruc t ion  ac t iv i ty  inc lud ing,  bu t  no t  l imi ted  to,  
temporary  o r  permanent  f i l l ,  s taging,  s to r ing,  park ing,  water  d isposa l ,  
mater ia l  s tockp i l ing sha l l  no t  be  a l lowed wi th in  WOTUS wi thout  a  404 
permi t  a l lowing the  ac t iv i ty .  
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Shou ld  a  change o f  cond i t ion  requ i re  the  cont rac tor  to  work  wi th in  
WOTUS when a  permi t  is  no t  on f i le ,  the  cont rac tor  sha l l  no t i fy  the 
Engineer  in  wr i t ing.   Af te r  the  Depar tment  has  ob ta ined the  Sec t ion  404 
permi t  and cont rac tor  has  rece ived approva l  f rom the  Engineer ,  the 
cont rac tor  wi l l  be  a l lowed to  conduct  the  permi t ted  scope o f  work 
wi th in  WOTUS.   The cont rac tor  sha l l  no t  conduct  work  tha t  causes  a  
d ischarge o f  d redged or  f i l l  mater ia l  in  the  WOTUS unt i l  a  permi t  is  
ob ta ined.   The Engineer  wi l l  execute a  supp lementa l  agreement  to  cover 
the  add i t iona l  work ,  in  accordance wi th  Subsect ion  104.02  o f  the  
spec i f i ca t ions .  

(E)  The Biology Program:  

BIO-2A:  Migratory  Bird Treaty  Act :  

A l though the  Depar tment  has  made a  reasonab le e f fo r t  to  ident i fy  a l l  
migra tory  b i rds  and the i r  nes ts  tha t  requ i re  p ro tec t ion  in  the  pro jec t  a rea 
pr io r  to  cons t ruc t ion ,  nes t ing b i rds  may inhab i t  the  cons t ruc t ion  area  and 
may be found dur ing const ruc t ion  o f  the  pro jec t .  The contrac tor  sha l l  no t  
harm or  harass  any  migra tory  b i rds  o r  the i r  nes ts .   I f  work  occurs  dur ing 
the  migra tory  b i rd  b reed ing season and ac t ive  migra tory  b i rd  nes ts a re 
found, the  cont rac tor  sha l l  s top work  a t  tha t  loca t ion  and no t i fy  the 
Engineer .   

The Engineer  wi l l  d i rec t  how to  p ro tec t  the  nes ts  and migra tory 
b i rds .   The cont rac tor  shal l  no t  resume work  un t i l  i t  i s  so  d i rec ted  by  the 
Engineer .   In  the  event  o f  a  suspens ion  o f  work  the  cont rac tor  sha l l  re fer  
to  the  prov is ions  o f  Subsec t ion  104.02  o f  the  speci f i ca t ions .  

SECTION 105 CONTROL OF WORK:  

105.01 Author i ty  and Responsibi l i ty  of  the  Distr ic t  
Engineer:  

The Dis t r ic t  Engineer  is  the  Sta te  Engineer 's  d i rec t  representa t ive in 
mat te rs  re la t ing to  cons t ruc t ion  ac t iv i t ies  wi th in  a  de f ined area  o f  the 
s ta te .   The Dis t r ic t  Engineer  ass igns  a  Res ident  Engineer  to  each o f  the 
pro jec ts  wi th in  a  Dis t r ic t  and is  respons ib le  to  gu ide  each Res ident 
Engineer  who admin is te rs  a  cont rac t  wi th in  the  Dis t r ic t .   The Dis t r ic t  
Engineer  wi l l  assume the  cont rac tua l  respons ib i l i t ies  o f  the  Res ident 
Engineer  i f  the  pos i t ion  is  vacated .  

105.02 Author i ty  and Responsibi l i ty  of  the  Resident  
Engineer:  

The Res ident Engineer  is  the  Sta te Engineer 's  d i rec t  representa t ive in  
mat te rs  re la t ing to  cons t ruc t ion  ac t iv i t ies  and is  respons ib le  fo r  the 
admin is t ra t ion and sa t is fac to ry  comple t ion  o f  the cont rac t .   The Res ident 
Engineer  is  au thor ized  to  de termine the  acceptab i l i t y  and qua l i ty  o f  
mater ia ls  fu rn ished and work  per formed. 
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The Res ident  Engineer  is  au thor ized  to  approve supp lementa l  
agreements  to  the  cont ract .   Af te r  execut ion  o f  the  cont rac t ,  the  Res ident 
Engineer  sha l l  be  contac ted  to  reso lve  a l l  ques t ions  per ta in ing to  
in te rpre ta t ion  o f  the  p lans and spec i f i ca t ions ,  a l te rat ions  o f  the  cont rac t ,  
and cont rac tor  compensat ion .  

The Res ident  Engineer  wi l l  have the  au thor i ty  to  suspend the  work  in  
who le  o r  in  par t  due to :  fa i lu re  o f  the  cont rac tor  to  cor rec t  cond i t ions 
unsafe  fo r  the  workers  o r  the  genera l  pub l ic ;  fa i lu re  to  car ry  out  
p rov is ions  o f  the cont rac t ;  and fa i lu re to  car ry ou t  orders .   The Res ident 
Engineer  may suspend the  work  due to  adverse weather  cond i t ions ,  
cond i t ions  cons idered adverse  to  the  prosecut ion o f  the  work ,  o r  any 
o ther  cond i t ion  or  reason deemed to  be  in  the  pub l ic  in te res t .  

105.03 Plans and Working Drawings:  

The p lans  wi l l  show deta i ls  o f  a l l  s t ruc tures ,  the  l ines ,  grades ,  typ ica l  
c ross  sec t ions  o f  the  roadway and the  loca t ion  and des ign  o f  a l l  
s t ruc tu res .   The cont rac tor  sha l l  keep one se t  o f  p ro jec t  p lans ava i lab le 
a t  the  pro jec t  s i te  a t  a l l  t imes.  

The p lans  sha l l  be  supplemented by  such work ing drawings  as  are 
necessary  to  cont ro l  the  work  adequate ly .   Work ing drawings  sha l l  be  
fu rn ished by  the  cont rac tor  and sha l l  inc lude such de ta i led  p lans  as  may 
be  requ i red  to  cont ro l  the  work  adequate ly  and are  no t  inc luded in  the 
p lans  fu rn ished by  the  Depar tment .  

Work ing drawings  wh ich  cons is t  o f  de ta i led  p lans ,  d iagrams,  e tc .  sha l l  
no t  be  prepared un t i l  the  e leva t ions ,  lengths ,  geometr ics ,  e tc . ,  have 
been ver i f ied  wi th  the  Engineer .  

Work ing drawings  wh ich  inc lude drawings  fo r  fa lsework ,  shor ing,  so ld ie r  
p i les ,  and o ther  ma jor  temporary  suppor t  s t ruc tu res  sha l l  be  prepared 
by  and bear  the  sea l  and s ignature  o f  a Pro fess iona l  Engineer .   Minor 
suppor t  s t ruc tu res  as  de f ined in  Subsec t ion  601-1  o f  the  spec i f i ca t ions 
are  exempt  f rom th is  requ i rement .   Fa lsework  submi t ta ls  wi l l  no t  be  
requ i red  fo r  s ingle  and mul t ip le  bar re l  concre te  box  cu lver ts  wi th  a  c lear 
span o f  12  fee t  o r  less .   Th is  exempt ion  does  no t  re l ieve  the  cont rac tor  
o f  the  respons ib i l i t y  fo r  prov id ing adequate  and safe  fa lsework  sys tems 
fo r  these s t ruc tu res .  

The cont rac tor 's  schedu le o f  work  sha l l  a l low a  su f f ic ien t  per iod  o f  t ime 
fo r  the  work ing drawing approva l  p rocess  as  fo l lows:  

F i rs t  Submiss ion :  15  Work ing days  or  one work ing day 
  per  d rawing,  wh ichever  is  grea ter ;  

Second Submiss ion :  10  Work ing days  or  1 /2  work ing day  
  per  d rawing,  wh ichever  is  grea ter .  
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The t ime per iod  as  shown above sha l l  be  doub led  fo r  submi t ta ls  invo lv ing 
fa lsework  or  pos t - tens ion ing.  

The cont rac tor  sha l l  a l low a  min imum of  th ree  months  fo r  the rev iew o f  
any  work ing drawing submi t ted  fo r  s t ruc tures  invo lv ing ra i l roads .  

In  the  event  tha t  the  contrac tor 's  f i rs t  submiss ion  does  no t  meet  ADOT 
s tandards  for  shop de ta i l  d rawings  or  engineer ing des ign  drawings  and 
spec i f i ca t ions ,  as de termined by  the  Depar tment ,  the  en t i re  submiss ion 
wi l l  be  re tu rned wi thout  rev iew and wi l l  be  recorded as  the f i rs t  
submiss ion ,  and when resubmi t ted  wi l l  be  sub jec t  to  the  same t ime 
requ i rements  as  the  f i rs t  submiss ion .  

The cont rac tor  sha l l  submi t  a t  leas t  one copy  o f  the  mater ia l  submi t ted  
to  the  Engineer  d i rec t ly  to  the  appropr ia te  depar tmenta l  o f f i ce  in  Phoen ix 
so  tha t  the  t ime necessary  fo r  the  requ i red  approva l  may be  shor tened.  
The Engineer  wi l l  spec i fy  wh ich  depar tmenta l  o f f i ce  is  to  rece ive  the 
copy .  

The Depar tment  wi l l  endeavor  to  re tu rn  cor rec ted  and/or  approved 
drawings  wi th  a  min imum of  de lay .   In  o rder  to  exped i te  the  approva l  o f  
c r i t i ca l  d rawings ,  the  contrac tor  shou ld  ind ica te  in  i ts  submi t ta l  the  order 
o f  p re fe rence for  rev iew and re tu rn  o f  d rawings  and submi t  a l l  d rawings 
in  the  order  o f  the i r  importance.  

Al l  work ing  drawings  wi l l  be  rev iewed by  the  Engineer  fo r  con formance 
wi th  the  des ign  in ten t  o f  the  cont rac ts .   Fo l lowing the  Engineer 's  rev iew 
o f  each submi t ta l  o f  work ing drawings ,  the  Engineer  sha l l  respond in 
wr i t ing to  the  cont rac tor  as  fo l lows:  

(A)  "APPROVED,"  wh ich  means approved fo r  cons t ruc t ion,  
fabr ica t ion  or  manufac ture ,  sub jec t  to  the  prov is ion  tha t  the 
work  sha l l  be  in  accordance wi th  the  requ i rements  o f  the 
cont rac t .   F ina l  acceptance o f  the  work  sha l l  be  cont ingent 
upon such compl iance;  

(B)  "APPROVED AS NOTED,"  wh ich  means un less  o therwise 
no ted  on  the  drawings  approved fo r  cons t ruc t ion ,  fabr ica t ion 
or  manufac ture ,  sub jec t  to  the  prov is ion  tha t  the  work  sha l l  
be  car r ied  ou t  in  compl iance wi th  a l l  annotat ions  or  
cor rec t ions  ind ica ted  and in  accordance wi th  requ i rements  of  
the  cont rac t .   F ina l  acceptance o f  work  sha l l  be  cont ingent 
upon such compl iance.   I f  a lso  marked "RESUBMIT,"  
approva l  as  no ted  is  va l id ,  and a cor rec ted  submi t ta l  o f  the 
drawings  is  requ i red ;  o r  

(C)  "DISAPPROVED,"  wh ich  means tha t  dev ia t ions f rom the  
requ i rements  o f  the  cont rac t  ex is t  in  the  submi t ta l  such that  
no  work  based on  such drawings  sha l l  be  cons t ruc ted ,  
fabr ica ted ,  o r  manufac tured .   The cont rac tor  sha l l  rev ise  the 
drawing in  compl iance wi th  the  Engineer 's  annota t ions  and 
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pursuant  to  a l l  requ i rements  o f  the  cont rac t  and sha l l  
resubmi t  the  work ing drawings  to  the  Engineer  fo r  another 
rev iew.  

The Engineer 's  approva l  o f  the  cont rac tor 's  work ing drawings  sha l l  no t  
re l ieve  the  cont rac tor  f rom respons ib i l i t y  fo r  e r ro rs  in  d imens ions ,  fo r  
success fu l  comple t ion  o f  the  work ,  o r  in  conforming wi th  the  
requ i rements  o f  the  p lans  and spec i f i ca t ions  nor  fo r  respons ib i l i t y  for  
damage c la ims as de f ined in  Subsec t ion  107.13  of  the  spec i f i ca t ions .   
The cont rac tor  sha l l  be  respons ib le  fo r  the  cor rec tness  o f  i ts  p lans  and 
fo r  shop f i ts  and f ie ld  connect ions ,  a l though the  p lans  may have been 
approved.   Any  work  done or  mater ia ls  o rdered or  de l ivered  pr io r  to  the 
approva l  o f  such work ing drawings  sha l l  be  a t  the  so le  r isk  o f  the 
cont rac tor .  

A l l  work ing drawings  or  p r in ts  sha l l  be 22 inches  in  he igh t  and 34 inches 
in  length .   There  sha l l  be  1  1 /4 - inch  margins  on  the le f t  and r igh t  s ides ,  
and 3 /4- inch  margins  on  the  top  and bo t tom.   A b lank  space,  4  inches 
wide  by  3 inches  h igh ,  sha l l  be  le f t  ins ide the margin  in  the  lower  r igh t  
hand corner .   A l l  d rawings  sha l l  be  made in such a  manner tha t  c lear 
and legib le  cop ies can be made f rom them.   When ha l f -s ize  cop ies  are 
requ i red ,  they  sha l l  be  prov ided on  s tandard  11  by 17  inch  sheets .  

A se t  o f  d rawings ,  in  a  fo rmat  tha t  a l lows fo r  su i tab le  reproduc t ion ,  sha l l  
be  submi t ted  to  the Engineer  e lec t ron ica l ly  fo r  rev iew.   In  add i t ion to  the 
e lec t ron ic submiss ion ,  the  Engineer  may request  up to  three  hard 
cop ies .   Upon comple t ion  o f  the  rev iew,  the  Engineer  wi l l  s tamp the 
drawings  in  accordance wi th  i tem A,  B,  o r  C l i s ted  above and re turn  a 
copy  to  the  cont rac tor .   Drawings  requ i r ing a  resubmi t ta l  sha l l  be  rev ised 
in  accordance wi th the  Engineer 's  annota t ions ,  a f te r  be ing ver i f ied by 
the  cont rac tor ,  and resubmi t ted  as  descr ibed above.   Th is  resubmi t ta l  
p rocess  sha l l  con t inue un t i l  a l l  cor rec t ions  and rev is ions have been 
made and are  acceptab le  to  the  Engineer .  

No changes sha l l  be  made by  the  cont rac tor  to  any  work ing drawing a f te r  
i t  has  been approved by  the  Engineer .  

The cos t  o f  fu rn ish ing a l l  work ing drawings  sha l l  be  cons idered as 
inc luded in  the  cont rac t  un i t  p r ice  fo r  one or  more  o f  the  cont rac t  i tems.  

105.04 Conformity  wi th Plans and Speci f icat ions:  

Al l  work  per fo rmed and a l l  mater ia ls  fu rn ished sha l l  be  in  reasonab ly 
c lose  conformi ty  to  the  l ines ,  grades ,  c ross  sec t ions ,  d imens ions ,  and 
mater ia l  requ i rements ,  inc lud ing to le rances  shown on the  p lans  or  
ind ica ted  in  the  spec i f i cat ions .   The Engineer  wi l l  de termine  the  l imi ts  
o f  reasonab ly  c lose  conformi ty  in  each ind iv idua l  case and the 
Engineer 's  judgment  sha l l  be  f ina l  and conc lus ive .   Where  spec i f ic  
p rov is ions  regard ing qua l i ty  con t ro l  s tandards  are  se t  fo r th  e lsewhere  in 
the  cont rac t ,  they  sha l l  be  cont ro l l ing.  
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The Eng ineer 's  fa i lu re  to d iscover  o r  re jec t  mater ia ls  o r  work  no t  in  
accordance wi th  the contrac t  dur ing the  progress o f  work  sha l l  no t  be  
cons idered an  acceptance o f  the  work  o r  mater ia ls ,  o r  a  wa iver  o f  
de fec ts .   Ne i ther  the  fa i lu re  to  proper ly  per fo rm inspec t ions ,  tes ts  or  
approva ls  requ i red  by  the  cont rac t  documents  nor  the  ac t iv i t ies  o r  du t ies 
to  the Engineer  in  the admin is t ra t ion  o f  th is  cont rac t  sha l l  re l ieve  the 
cont rac tor  f rom i ts  ob l iga t ion  to  per fo rm the  work  in  s t r ic t  accordance 
wi th  the  cont rac t .  

In  the  event  the  Engineer f inds  the  mater ia ls  fu rn ished,  work  per fo rmed 
or  the  f in ished produc t  in  wh ich  the  mater ia ls  a re  used no t  wi th in 
reasonab ly  c lose  conformi ty  wi th  the  p lans  and spec i f i ca t ions  bu t  tha t  
reasonab ly acceptab le  work  meet ing the des ign  purpose has  been 
produced,  the  Engineer  wi l l  de termine  the cond i t ions  under  wh ich  the 
work  wi l l  be  accepted  and a l lowed to  remain  in  p lace ,  un less  there  are 
o ther  p rov is ions  in  the  cont rac t  tha t  p rov ide  fo r  th is  de terminat ion .   
Where  th is  de terminat ion  is  made by  the  Engineer ,  ra ther  than cont rac t  
p rov is ions ,  the  Engineer  wi l l  document  the  bas is  o f  acceptance by 
cont rac t  mod i f ica t ion .   The mod i f ica t ion  wi l l  p rov ide  fo r  an  appropr ia te 
ad jus tment  in  the  cont rac t  p r ice  fo r  such work  o r  mater ia ls  as  necessary 
to  suppor t  th is  de terminat ion .  

In  the  event  the  Engineer  f inds  the  mater ia ls  fu rn ished,  work  per fo rmed, 
o r  the  f in ished produc t  in  wh ich  the  mater ia ls  a re  used or  the  work 
per fo rmed are no t  in  reasonab ly c lose  conformi ty  wi th  the p lans and 
spec i f i ca t ions  and have resu l ted  in  work  wh ich  is  no t  reasonab ly 
acceptab le ,  the  work  o r  mater ia ls  sha l l  be  removed and rep laced or  
o therwise  cor rec ted  by the  contrac tor  a t  no  add i t iona l  cos t  to  the 
Depar tment .  

The cont rac tor  sha l l  bear a l l  the  cos ts  o f  p rov id ing the  burden o f  p roof  
tha t  the nonconforming work  is  reasonab le and adequate ly  addresses 
the  des ign  purpose.   The cont rac tor  sha l l  bear  a l l  r isk  fo r  con t inu ing wi th  
nonconforming work  un t i l  i t  i s  accepted . 

The Eng ineer  may impose cond i t ions  fo r  acceptance o f  the 
nonconforming work .   The cont rac tor  sha l l  bear a l l  cos ts  fo r  fu l f i l l ing the 
cond i t ions .  

The dec is ions  whether  the produc t  sa t is f ies  the  des ign  purpose,  whether 
the  nonconforming work  is  reasonab ly  acceptab le ,  and the  cond i t ions  for  
acceptance are  wi th in  the so le  d isc re t ion  o f  the  Engineer .  

105.05 Restr ic ted Performance Speci f icat ions:  

When the  work is  per fo rmed under  a rest r ic ted  per fo rmance 
spec i f i ca t ion ,  the  ta rge t  va lues  spec i f ied  sha l l  be  cons idered to  be  the 
va lues  s tr ived  for  and f rom wh ich  any  dev ia t ion  is  a l lowed.  

I t  i s  the  in ten t  o f  the  spec i f i ca t ions  tha t  the  mater ia ls  and workmansh ip 
sha l l  be  un i fo rm in  character  and sha l l  con form as  near ly  as  rea l is t ica l ly  
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poss ib le to the prescr ibed ta rge t  va lue  or  to  the  midd le  por t ion  o f  the 
to le rance range.   The purpose o f  the  to le rance range is  to  accommodate 
occas iona l  minor var ia t ions  f rom the  med ian  zone tha t  a re unavo idab le 
fo r  p rac t ica l  reasons .   When e i ther  a  max imum and min imum va lue  or  
bo th  a re  spec i f ied ,  the  produc t ion  and process ing o f  the  mater ia l  and 
the  per fo rmance o f  the  work  sha l l  be  so  cont ro l led tha t  mater ia l  o r  work  
wi l l  no t  be  preponderant ly  o f  border l ine  qua l i ty  o r  d imens ion .   The 
Engineer  wi l l  de termine  acceptab i l i t y  o f  mater ia ls  o r  cons t ruc t ion  as 
ou t l ined  in  the  app l icab le sec t ions  o f  the  spec i f i ca t ions .  

105.06 Coordinat ion of  Plans,  Speci f icat ions,  and Specia l  
Provis ions:  

The Spec ia l  Prov is ions ,  the  Plans ,  the  Standard Spec i f ica t ions ,  and a l l  
supp lementary  documents  a re  essent ia l  par ts  o f  the  cont rac t  and a 
requ i rement  occur r ing in  one is  as b ind ing as  though occur r ing in  a l l .   
They  are  in tended to be complementary  and to  descr ibe  and prov ide fo r  
a  comple te  work .  

In  case o f  d iscrepancy  or  conf l i c t ,  the  order  in  wh ich  they  govern  sha l l  
be  as  fo l lows: 

(A)  Supp lementa l  Agreements  
(B)  Spec ia l  Prov is ions 
(C)  Pro jec t  Plans  
(D)  Standard  Drawings  
(E)  Standard  Spec i f i ca t ions 

Where  d imens ions  on  the  p lans  are  g iven or  can be  computed f rom o ther 
g iven  d imens ions  they  sha l l  govern  over  sca led  d imens ions .  

The cont rac tor  sha l l  take no  advantage o f  any er ro r  o r  omiss ion in  the 
p lans ,  es t imated  quant i t ies ,  o r  spec i f i ca t ions .   In  the  event  the 
cont rac tor  d iscovers  an  er ro r  o r  omiss ion ,  i t  sha l l  immedia te ly  no t i fy  the 
Engineer  in  accordance wi th  Subsec t ion  104.03  o f  the  spec i f i ca t ions .  

105.07 Cooperat ion by Contractor:  

The cont rac tor  sha l l  g ive  the  work  the  cons tan t  a t ten t ion  necessary  to 
fac i l i ta te  the  progress  thereo f  and sha l l  coopera te  wi th  the  Engineer ,  the 
Engineer 's  Inspec tors ,  and o ther  cont rac tors  in  every  way poss ib le .  

The cont rac tor  sha l l  have on  the  work  a t  a l l  t imes,  as  the  cont rac tor 's  
agent ,  a  competent  super in tendent  capab le  o f  read ing and thorough ly 
unders tand ing the p lans  and spec i f i ca t ions  and thorough ly  exper ienced 
in  the  type  o f  work  be ing per fo rmed,  who sha l l  receive  ins t ruc t ions  f rom 
the  Engineer .   The super in tendent  sha l l  have fu l l  au thor i ty  to  execute 
orders o r  d i rec t ions  o f  the Engineer  wi thout  de lay and to p rompt ly  supp ly 
such mater ia ls ,  equ ipment ,  too ls ,  labor  and inc identa ls  as  may be 
requ i red .   A super in tendent  sha l l  be  fu rn ished i r respec t ive  o f  the amount 
o f  work  subcont rac ted .  
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105.08 Cooperat ion wi th Ut i l i ty  Companies:  

The Depar tment  wi l l  no t i fy  a l l  u t i l i t y  compan ies ,  a l l  p ipe  l ine  owners  o r  
o ther  par t ies  a f fec ted  and endeavor  to  have a l l  necessary  ad jus tments 
o f  the  pub l ic  or  p r iva te  u t i l i t y  f i x tu res ,  p ipe  l ines  and o ther 
appur tenances  wi th in  o r  ad jacent  to  the  l imi ts  o f  cons t ruc t ion ,  made as 
soon as  prac t icab le .  

Water  l ines ,  gas  l ines ,  wi re  l ines ,  serv ice  connect ions ,  water  and gas  
meter  boxes ,  water  and gas  va lve boxes ,  l igh t  s tandards ,  cab leways,  
s igna ls ,  and a l l  o ther  ut i l i t y  appur tenances  wi th in  the  l imi ts  o f  the 
proposed cons t ruc t ion wh ich  are  to  be  re loca ted or  ad jus ted wi l l  be 
moved by  the  owners  a t  the i r  expense,  un less  o therwise  prov ided fo r  in  
the  Spec ia l  Prov is ions  or  no ted  on  the  pro jec t  p lans .  

The cont rac t  wi l l  ind ica te  var ious  u t i l i t y  i tems,  some o f  wh ich  wi l l  be  
re loca ted  or  ad jus ted  by  the  u t i l i t y  owner ,  inc lud ing the  da te  by  wh ich  
the  work  is  expec ted  to  be  comple ted ,  and o ther  u t i l i t y  i tems wh ich  sha l l  
be  re loca ted  or  ad jus ted  by  the  cont rac tor .  

I t  i s  unders tood and agreed tha t  the  cont rac tor  has cons idered in  i ts  b id 
a l l  o f  the  permanent  and temporary  u t i l i t y  appur tenances  in  the i r  p resent 
o r  re loca ted  pos i t ions  as  shown on the  pro jec t  p lans  or  descr ibed in  the 
Spec ia l  Prov is ions .  

The cont rac tor  sha l l  make every  e f fo r t  to  coopera te  fu l ly  wi th  each u t i l i t y  
company and sha l l  unders tand tha t  de lays  to i ts  opera t ions may 
necessar i ly  occur .  

I f ,  th rough the  fa i lu re  o f  the  u t i l i t y  owners  to  re loca te  o r  ad jus t  the i r  
fac i l i t ies  as prov ided fo r  in  the  cont rac t ,  the cont rac tor  sus ta ins  loss 
wh ich  cou ld  no t  have been avo ided by  the  jud ic ious  hand l ing o f  fo rces ,  
equ ipment  and p lan t  o r  by  reasonab le rev is ion in  the cont rac tor 's  
schedu le  o f  opera t ions ,  any  rev is ions  to  the  cont rac t  p r ice  or  t ime wi l l  
be  prov ided in  accordance wi th  Subsec t ions  104.02  and 108.08  o f  the 
spec i f i ca t ions .  

105.09 Cooperat ion Between Contractors:  

The Depar tment  reserves  the  r igh t  a t  any  t ime to  cont rac t  fo r  and 
per fo rm o ther  o r  add i t iona l  work  on  or  near  the  work  covered by  the 
cont rac t .  

When separa te  cont rac ts  a re awarded wi th in  the  l imi ts  o f  any one 
pro jec t ,  each cont rac tor  sha l l  conduct  i ts  work so  as  no t  to  in te r fe re  wi th 
o r  h inder  the  progress  or  comple t ion  o f  the  work be ing per fo rmed by 
o ther  cont rac tors .   Cont rac tors  work ing on  the same pro jec t  sha l l  
coopera te  wi th  each o ther  as  d i rec ted .   I f  reques ted  by the Engineer ,  
each cont rac tor  sha l l  fu rn ish  the  Engineer  wi th  wr i t t en  ev idence tha t  the 
cont rac tor  has made the  necessary  a r rangements  wi th  the  o ther 
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con t rac tors  fo r  the  success fu l  p rosecut ion  o f  the  work  fo r  the benef i t  o f  
a l l  par t ies .  

Each cont rac tor  invo lved sha l l  assume a l l  l iab i l i t y ,  f inanc ia l  o r  
o therwise ,  in  connect ion wi th  i ts  con t rac t  and sha l l  p ro tec t  and save 
harmless  the  Depar tment f rom any  and a l l  damages or  c la ims tha t  may 
ar ise  because o f  inconven ience,  de lay  or  loss  exper ienced by  i t  o r  o ther 
cont rac tors  because o f  the  presence and opera t ions  o f  o ther  cont rac tors 
work ing wi th in  the  l imi ts  o f  the  same pro jec t .  

The cont rac tor  sha l l  a r range i ts  work  and sha l l  p lace  and d ispose o f  the 
mater ia ls  be ing used so  as  no t  to  in te r fe re  wi th  the  opera t ions o f  the 
o ther  cont rac tors  wi th in  the  l imi ts  o f  the  same pro jec t  and on  ad jo in ing 
pro jec ts .   The cont rac tor  sha l l  jo in the  cont rac tor 's  work  wi th  tha t  o f  the 
o thers  in  an  acceptab le  manner  and sha l l  per form i t  in  p roper  sequence 
to  tha t  o f  the  o thers .  

105.10 Construct ion Stakes,  Lines,  and Grades:  

Unless  the  contrac t  p rov ides  fo r  cons t ruc t ion  survey  and layout  by  the  
cont rac tor ,  the  Engineer  wi l l  se t  cons t ruc t ion  s takes  es tab l ish ing l ines ,  
s lopes ,  and cont inuous  pro f i le  grade in  road work and center  l ine  and 
bench marks  fo r  b r idge work ,  cu lver t  work ,  p ro tec t ive  and accessory 
s t ruc tu res  and appur tenances  and wi l l  fu rn ish  the cont rac tor  wi th  a l l  
necessary  in fo rmat ion  re la t ing to  l ines ,  s lopes ,  and grades .   These 
s takes and marks wi l l  cons t i tu te  the  f ie ld  cont ro l  by  and in accordance 
wi th  wh ich  the  cont rac tor  sha l l  es tab l ish  o ther  necessary  cont ro ls  and 
per fo rm the  work .  

Dur ing the  course  o f  cons t ruc t ion the cont rac tor  sha l l  submi t  reques ts 
fo r  s tak ing.   The Depar tment  wi l l  no t  be  respons ib le  fo r  s tak ing de lays 
un less  the  Engineer  is  p rov ided 10  ca lendar days  no t ice  be fore 
beginn ing work  on  an  i tem and therea f te r  48  hours  no t ice  tha t  s takes 
are  needed. 

When the  cont rac tor  is  aware  o f  e r ro rs  o r  suspec ts  tha t  there  are  er ro rs 
in  the  s tak ing,  the  cont rac tor  sha l l  br ing them to  the  a t ten t ion  o f  the 
Engineer  p r io r  to  beginn ing any  work  on  the  bas is  o f  the  er ro rs .   The 
cont rac tor  sha l l  take  no  advantage o f  any  s tak ing er ro r .  

The cont rac tor  sha l l  be he ld  respons ib le  fo r  the preserva t ion o f  a l l  
s takes and marks  and i f  any  o f  the  cons t ruc t ion  stakes  or  marks have 
been care less ly  o r  wi l l fu l l y  des t royed or  d is tu rbed by  the  cont rac tor ,  the 
cos t  o f  rep lac ing them wi l l  be  charged aga ins t  i t  and  wi l l  be  deducted 
f rom the  payment  fo r  the  work .  

The Depar tment  wi l l  be  respons ib le  fo r  the  accuracy  o f  l ines ,  s lopes ,  
grades ,  and o ther  engineer ing work  wh ich  i t  p rov ides  under  th is  
subsec t ion .  
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The cont rac tor  sha l l  be  respons ib le  to  main ta in  a l l  ex is t ing 
monumenta t ion ,  inc lud ing sec t ion  l ine ,  r igh t -o f-way,  and roadway 
monumenta t ion .  

Monumenta t ion  d is tu rbed by  cons t ruc t ion  ac t iv i t ies  sha l l  be  re -
es tab l ished a t  no  add i t iona l  cos t  to  the  Depar tment .   Monumenta t ion 
sha l l  be  re -es tab l ished in accordance wi th  Subsect ion  925-3 .02  o f  the  
spec i f i ca t ions .  

105.11 Author i ty  and Responsibi l i ty  of  Project  Superv isor  
and Inspectors:  

The pr imary  respons ib i l i ty  o f  Inspec tors  is  to  accura te ly  document  the 
work  de ta i led  in  the  p lans  and spec i f i ca t ions .   The documenta t ion  wi l l  
inc lude the  leve l  o r  degree o f  con formance o f  the work  wi th  the  p lans 
and spec i f i ca t ions .  

The Inspec tors  a re  a lso respons ib le  fo r  requ i r ing conformance wi th 
p lans  and spec i f i ca t ions  and are  au thor ized to  re jec t  work o r  mater ia ls  
no t  in  conformance wi th p lans  and spec i f i ca t ions .   An  Inspec tor  has 
ne i ther  the  au thor i ty  to  issue ins t ruc t ions  cont rary  to  the p lans  and 
spec i f i ca t ions  nor  to  a l te r  o r  wa ive  the  prov is ions  of  the  cont rac t .  

The Res ident  Engineer  may appo in t  a  Pro jec t  Superv isor  who wi l l  serve 
as  Lead Inspec tor .  

Unreso lved cont rac tor  and Inspec tor  d ispu tes  re lat ive  to  in te rpre ta t ion 
o f  p lans  and spec i f i ca t ions  or  acceptab i l i t y  o f  work o r  mater ia ls  wi l l  be 
esca la ted  to  the  Res ident Engineer .  

105.12 Inspect ion of  Work:  

Al l  mater ia ls  and each par t  o r  de ta i l  o f  the  work sha l l  be  sub jec t  to 
inspec t ion  by  the  Engineer .   The Engineer  sha l l  be  a l lowed access  to  a l l  
par ts  o f  the  work  and sha l l  be  fu rn ished wi th  such in fo rmat ion  and 
ass is tance by  the  cont rac tor  as  is  requ i red  to  make a  comple te  and 
de ta i led  inspec t ion .  

The cont rac tor  sha l l  schedu le  i ts  opera t ions  to a l low a  reasonab le 
amount  o f  t ime fo r  engineer ing inspec t ion  o f  the  work .   In  most  cases ,  
inspec t ion  wi l l  be comple ted  in  e igh t  work  hours  o r  less .   The cont rac tor  
sha l l  no t  be en t i t led  to add i t iona l  compensat ion or  an  ex tens ion  o f  
con t rac t  t ime fo r  de lay  resu l t ing f rom such inspec t ions .   The Eng ineer 
sha l l  per fo rm the inspec t ion  as exped i t ious ly  as  poss ib le  in  o rder  tha t  
the  work  migh t  p rogress  in  an  order ly  and cont inuous  manner .  

Add i t iona l  inspec t ion  cos ts  incur red  due to  cont rac tor  e r ro rs  sha l l  be  a t  
no  add i t iona l  cos t  to  the  Depar tment .  

The cont rac tor ,  a t  any  t ime be fore  acceptance o f  the  work ,  sha l l  remove 
or  uncover  such por t ions  o f  the  f in ished work  as  d i rec ted  by  the 
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Engineer .   Af te r  examinat ion ,  the  cont rac tor  sha l l  res to re  sa id  por t ions 
o f  the  work  to  the  s tandard  requ i red  by  the  p lans  and spec i f i ca t ions .   
Shou ld  the work  thus  exposed or  examined prove acceptab le ,  payment 
fo r  uncover ing or  removal  and rep lacement  o f  the cover ing or  mak ing 
good o f  the  par ts  removed wi l l  be  made in accordance wi th  the 
requ i rements  o f  Subsec t ion  104.02  o f  the  spec i f ica t ions .   Shou ld  the 
work  so exposed or  examined prove unacceptab le ,  the uncover ing or  
remova l  and rep lacement o f  the cover ing or  mak ing good o f  the  par ts  
removed,  sha l l  be  a t  no  add i t iona l  cos t  to  the  Depar tment .  

Any  work  done or  mater ia ls  used wi thout  inspec t ion  by  the Engineer  may 
be  ordered removed and rep laced a t  no  add i t iona l  cos t  to  the  Depar tment 
un less  the  Engineer  fa i led to  inspec t  a f te r  hav ing been g iven a  min imum 
of  48  hours  no t ice in  wr i t ing tha t  the  work  was to  be  per fo rmed.   Fa i lu re 
to  re jec t  any  de fec t ive work  o r  mater ia ls  sha l l  no t  in  any  way prevent 
la te r  re jec t ion  when such de fec t  is  d iscovered nor  ob l iga te  the  Engineer 
to  f ina l  acceptance. 

When any  un i t  o f  government ,  po l i t i ca l  subd iv is ion ,  u t i l i t y ,  o r  any 
ra i l road corpora t ion is  to  pay  a por t ion  o f  the cos t  o f  the work  covered 
by  the  cont rac t ,  i t s  respec t ive  representa t ives  sha l l  have the  r igh t  to  
inspec t  the  work .   Such inspec t ion  sha l l  in  no  sense make any un i t  o f  
government ,  po l i t i ca l  subd iv is ion  or  any  ra i l road corpora t ion  a  par ty  to 
the  cont rac t  and sha l l  in  no  way in te r fe re wi th  the  r igh ts  o f  e i ther  par ty  
to  the  cont rac t .  

105.13 Removal  of  Unacceptable  and Unauthor ized Work:  

Al l  work  wh ich  does  no t  con form to  the  requ i rements  o f  the  cont rac t  wi l l  
be  cons idered as  unacceptab le  work  un less o therwise  de termined to be 
acceptab le  in  accordance wi th  the  requ i rements  o f  Subsec t ion  105.04  o f  
the  spec i f i ca t ions .  

Unacceptab le  work ,  whether  the  resu l t  o f  poor  workmansh ip ,  use  of  
de fec t ive mater ia ls ,  damage th rough care lessness  or  any o ther  cause 
found to  ex is t  p r io r  to  the  f ina l  acceptance o f  the  work  sha l l  be  removed 
immedia te ly  and rep laced in  an  acceptab le  manner.  

No work  sha l l  be  done wi thout  l ines  and grades  hav ing been prev ious ly 
es tab l ished.   Work  done cont ra ry  to  the  ins t ruc t ions  o f  the  Engineer ,  
work  done beyond the  l ines  shown on the  pro ject  p lans  or  as  g iven,  
except  as  here in  spec i f ied  or  any  ex t ra  work  done wi thout  au thor i ty ,  wi l l  
be  cons idered as  unauthor ized and wi l l  no t  be pa id fo r  under the 
prov is ions  o f  the  cont ract .   Work  so  done may be ordered removed or  
rep laced a t  no  add i t iona l  cos t  to  the  Depar tment .  

Upon fa i lu re  on  the  par t  of  the  cont rac tor  to  comply  wi th  any  order  o f  the 
Engineer  made under the  prov is ions  o f  th is  subsec t ion ,  the Engineer  wi l l  
have au thor i ty  to  cause unacceptab le  work to  be remedied  or  removed 
and rep laced and unauthor ized  work to  be  removed and to deduct  the 
cos ts  f rom any  mon ies  due the  cont rac tor .  
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105.14 Load Restr ic t ions:  

The cont rac tor  sha l l  comply  wi th  a l l  lega l  load  res t r ic t ions  in  the  hau l ing 
o f  mater ia ls  on  pub l ic  roads  beyond the  l imi ts  o f  the pro jec t .   A pamphle t ,  
S izes  and Weigh ts  o f  Veh ic les  and Loads upon Highways ,  is  ava i lab le  
f rom the  Depar tment ’s  Motor  Veh ic le  Div is ion .   A spec ia l  permi t  wi l l  no t  
re l ieve  the  cont rac tor  o f  l iab i l i t y  fo r  damage wh ich  may resu l t  f rom 
hau l ing o f  mater ia l  o r  mov ing o f  equ ipment .  

The opera t ion  o f  equ ipment  o f  such we igh t  o r  so loaded as to  cause 
damage to  s t ruc tu res  or  the  roadway or  to  any  o ther  type  o f  cons t ruc t ion 
wi l l  no t  be permi t ted .   Hau l ing o f  mater ia ls  over  the  subgrade or  the 
base course  or  sur face course under  cons t ruc t ion sha l l  be  l imi ted as 
d i rec ted  by  the  Engineer .   No loads  wi l l  be  permi t ted  on  a  Por t land 
cement  concre te  pavement ,  base or  s t ruc tu re  be fore  the  exp i ra t ion  o f  
the  cur ing per iod .   The cont rac tor  sha l l  be  respons ib le  fo r  a l l  damage 
done by  the  contrac tor 's  hau l ing equ ipment .   In  no  case sha l l  lega l  load 
l imi ts  be  exceeded un less permi t ted  in  wr i t ing by  the  Engineer .  

105.15 Maintenance Dur ing Construct ion:  

The cont rac tor  sha l l  ma inta in  the  work  dur ing const ruc t ion  and un t i l  the 
pro jec t  is  accepted  except  as  o therwise  speci f ied  in  Subsec t ion 
104.04(C)  o f  the  spec i f i ca t ions .  

Th is  ma in tenance sha l l  cons t i tu te  cont inuous  and e f fec t ive  work 
p rosecuted  day  by  day  wi th  adequate equ ipment  and fo rces  to the  end 
tha t  the  roadway or  s t ructu res  are  kept  in  sa t is facto ry  cond i t ion  a t  a l l  
t imes.  

In  the  case o f  a  contrac t  fo r  the  p lac ing o f  a  course  upon a  course  or  
subgrade prev ious ly cons t ruc ted ,  the cont rac tor  sha l l  ma in ta in the 
prev ious  course  or  subgrade dur ing a l l  cons t ruc t ion  opera t ions .  

Al l  cos ts  o f  ma in tenance work  dur ing cons t ruc t ion  and be fore the pro jec t  
is  accepted  sha l l  be  cons idered as  inc luded in  the  cont rac t  un i t  p r ice for  
one or  more  o f  the  cont rac t  i tems.  

105.16 Fai lure  to Mainta in Roadway or  Structure:  

I f  a t  any  t ime the  cont rac tor  fa i ls  to  comply  wi th  the  prov is ions  o f  
Subsec t ion  105.15  o f  the spec i f i ca t ions ,  the  Engineer  wi l l  immedia te ly  
no t i fy  the  cont rac tor  o f  such noncompl iance.   I f  the  cont rac tor  fa i ls  to 
remedy unsat is fac to ry  main tenance wi th in  24  hours a f te r  rece ip t  o f  such 
no t ice ,  the  Engineer  may immedia te ly  p roceed to  ma in ta in  the  pro jec t  
and the  en t i re  cos t  o f  th is  ma in tenance wi l l  be  deducted  f rom monies 
due or  to  become due the cont rac tor .  
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105.17 Furnishing Right -of -Way:  

The Depar tment  wi l l  be  respons ib le  fo r  the  secur ing o f  a l l  necessary 
r igh ts -o f -way in  advance o f  cons t ruc t ion .   Any  except ions  wi l l  be 
ind ica ted  in  the  cont rac t .  

105.18 Opening Sect ions of  Pro ject  to Traf f ic :  

The Engineer  may order  cer ta in  sec t ions  o f  work  to be  opened to  t ra f f i c  
be fore  comple t ion  or  acceptance o f  the  work .   Open ing these sec t ions 
sha l l  no t  cons t i tu te  acceptance o f  the work  o r  wa iver  o f  any  cont rac t  
p rov is ions .  

On those sec t ions  opened to  t ra f f i c ,  the  cos t  o f  ma in ta in ing the  roadway 
to  accommodate  t ra f f ic  wi l l  be  a t  the  Depar tment 's  expense and the 
cont rac tor  wi l l  be  compensated  fo r  cos ts  incur red  under  Subsec t ion 
104.04  o f  the  spec i f i ca t ions .   The Engineer wi l l  dec ide  wh ich 
main tenance is  requ i red .   Compensat ion  fo r  add i t iona l  expense and 
add i t iona l  t ime i f  any ,  sha l l  be  se t  fo r th  in  a  Supp lementa l  Agreement  
fo r  those sec t ions  o f  the pro jec t  o rdered opened to t ra f f i c  i f  the open ing 
is  no t  due to  the  fau l t  o r  inac t iv i ty  o f  the  cont rac tor .  

I f  the  cont rac tor  is  la te  in  comple t ing fea tures o f  the  work  accord ing to 
the  cont rac t  o r  p rogress  schedu le ,  the  Engineer  wi l l  g ive  wr i t ten  
no t i f i ca t ion  es tab l ish ing a  t ime per iod  fo r  comple t ing these fea tures .   I f  
the  cont rac tor  fa i ls  to comple te  o r  make a  reasonab le  e f for t  to  comple te 
the  work  accord ing to  the  wr i t ten  no t i f i ca t ion ,  the Engineer  may order 
a l l  o r  a por t ion  o f  the  pro jec t  opened to  t ra f f i c .   The cont rac tor  sha l l  no t  
be  re l ieved o f  l iab i l i t y  o r  respons ib i l i t y  fo r  ma in ta in ing the  work  and sha l l  
conduct  the  remain ing cons t ruc t ion  opera t ions  wi th  min imum 
in te r fe rence to t ra f f i c  wi thout  add i t iona l  compensat ion  fo r  the  added cos t  
o f  the  work .  

Damage to  the  pro jec t  that  is  no t  a t t r ibu tab le  to  t ra f f i c  sha l l  be  repa i red 
a t  no add i t iona l  cos t  to  the  Depar tment .   The remova l  o f  rock  or  mud 
s l ides  sha l l  be  done on a  bas is  de termined by  the  Engineer  be fore  
remova l .  

105.19 Substant ia l  Complet ion:  

The pro jec t  is  subs tan t ia l ly  comple te and l iqu ida ted  damages wi l l  no 
longer  be  assessed when a l l  o f  the  fo l lowing have occur red :  

(A)  Al l  lanes  o f  t ra f f i c  o f  the  comple ted  pro jec t  a re  f in ished and 
accepted  and t ra f f i c  can  move un impeded th rough the  pro ject  
a t  the  pos ted  speed; 

(B)  Al l  s ignage is  in  p lace  and accepted ;  

(C)  Al l  guardra i ls ,  d ra inage dev ices ,  d i tches ,  excavat ion  and 
embankment  have been accepted ;  and 
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(D)  The on ly  work  le f t  fo r  comple t ion  is  inc identa l ,  away f rom the 
paved por t ion  o f  the h ighway,  and does  no t  a f fec t  the  sa fe ty 
o r  conven ience o f  the  t rave l ing pub l ic .  

The dec is ion whether  the pro jec t  is  subs tan t ia l ly  comple te  is  wi th in  the 
so le  d isc re t ion  o f  the  Engineer .  

105.20 Acceptance:  

(A)   Part ia l  Acceptance:  

I f  a t  any  t ime dur ing the  prosecut ion  o f  the  pro jec t  the  cont rac tor  
comple tes  a  un i t  o r  por t ion  o f  the  pro jec t ,  the  cont rac tor  may submi t  a 
wr i t ten  reques t  to  the  Engineer  to  make inspec t ion  o f  tha t  un i t .   The 
Engineer  wi l l  approve or  d isapprove the reques t  wi th in  f i ve work ing 
days .  

I f  approved,  and the  Engineer  f inds  upon inspec t ion  tha t  the  un i t  has 
been sa t is fac to r i l y  comple ted  in  compl iance wi th  the  cont rac t ,  the 
Engineer  may accept  that  un i t  as  be ing comple ted  and the  cont rac tor  
may be  re l ieved o f  fu r ther  respons ib i l i t y  fo r  tha t  un i t .   Such par t ia l  
acceptance sha l l  in  no way vo id o r  a l te r  any o f  the te rms o f  the  cont rac t .  

(B)   Final  Acceptance:  

Upon not ice  f rom the  cont rac tor  tha t  the  en t i re  p ro jec t  is  subs tan t ia l ly  
comple te ,  the  Engineer  wi l l  make an  inspec t ion .   I f  a l l  cons t ruc t ion 
prov ided fo r  and contempla ted  by the  cont rac t  is  found comple ted  to  the 
Engineer 's  sa t is fac t ion ,  tha t  inspec t ion  wi l l  cons t i tu te  the  f ina l  
inspec t ion  and the  Engineer  wi l l  make the  f ina l  acceptance and no t i fy  
the  contrac tor  in  wr i t ing o f  th is  acceptance as  o f  the  da te o f  the  f ina l  
inspec t ion .  

I f ,  however ,  the inspec t ion  d isc loses any  work ,  in  who le  o r  in  par t ,  as 
be ing unsat is fac to ry  o r  no t  comple te ,  the  Engineer  wi l l  g ive  the 
cont rac tor  wr i t ten  no t ice  o f  the  unsat is fac to ry o r  incomple te  work and 
the  cont rac tor  sha l l  immedia te ly  cor rec t  such work.   In  such case,  the  
Engineer  wi l l  a lso  g ive  the  cont rac tor  wr i t ten  no t ice  as  to  whether  o r  no t  
the  work  is  subs tan t ia l ly  comple te .   In  add i t ion ,  f ina l  acceptance wi l l  no t  
be  made unt i l  a l l  comple ted  p lans  and work ing drawings  as  requ i red  in 
Subsec t ion  105.03  o f  the  spec i f i ca t ions  have been submi t ted  and 
deemed acceptab le  by  the  Engineer .  

Upon comple t ion  and cor rec t ion  o f  the  work ,  as  ca l led  fo r  by  the 
Engineer 's  no t ice ,  the  above procedures  wi l l  be repeated un t i l  the 
Engineer  g ives  no t ice  o f  subs tan t ia l  comple t ion  and f ina l  acceptance, 
separa te ly  o r  together .  
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105.21 Administrat ive  Process for  the  Resolut ion of  
Contract  Disputes:  

The not ice  prov is ion  se t  fo r th  in  Subsec t ion  104.03 o f  the  spec i f i ca t ions 
is  a  cont rac tua l  ob l iga t ion  assumed by  the cont rac tor  in  execut ing the 
cont rac t .   The cont rac tor  unders tands tha t  i t  w i l l  be  fo rever  bar red  f rom 
recover ing aga ins t  the  Depar tment  i f  i t  fa i l s  to  g ive  no t ice  o f  any  ac t  or  
fa i lu re  to  ac t ,  by  the  Engineer ,  o r  the  happen ing o f  any  event ,  th ing,  o r  
occur rence,  in  accordance wi th  Subsec t ion  104.03  o f  the  spec i f i ca t ions .  

The admin is t ra t ive  p rocess  fo r  the reso lu t ion o f  d ispu tes is  sequent ia l  
in  na ture  and is  composed o f  the  fo l lowing s teps :  

  Step  I .   Rev iew by  the  Res ident  Engineer ;  

  Step  I I .   Rev iew by  the  Dis t r ic t  Engineer ;  

  Step  I I I .  Rev iew by  the  Sta te  Engineer .  

Except  as  p rov ided in  th is  subsec t ion ,  no  d ispute wi l l  be  accorded a 
par t icu la r  leve l  o f  rev iew un less the  d ispute has been rev iewed a t  the 
preced ing leve l  and the  cont rac tor  re jec ts  the  dec is ion  in  wr i t ing wi th in  
the  t ime per iod  spec i f ied .  

Un less  spec i f i ca l ly  reques ted  by  the  Depar tment ,  the  submiss ion  o f  
add i t iona l  in fo rmat ion  by  the  cont rac tor  a t  any  s tep  o f  the  rev iew process 
sha l l  cause the  process  to  rever t  to  Step  I .   I f  a t  any  s tep  in  the  process 
a  d ispute  is  reso lved,  the  cont rac tor  must  s ign  a  supp lemental  
agreement  wh ich  se ts  fo r  the  reso lu t ion  o f  the d ispute  and inc ludes  an 
uncond i t iona l  re lease as to  any and a l l  mat te rs a r is ing f rom the  d ispute .  

The cont rac tor  sha l l  a lso no t i fy  the  Res ident  Engineer  in  wr i t ing tha t  a l l  
documenta t ion  in support  o f  the d ispute  has  been prov ided to  the 
Res ident  Engineer  and tha t  the  admin is t ra t ive  rev iew process  shou ld 
begin .   No fo rmal  ac t ion  w i l l  be  taken by  the  Res ident  Engineer  un t i l  th is  
wr i t ten  no t i f i ca t ion  is  rece ived.   The documentat ion  prov ided to  the 
Res ident  Engineer  sha l l  serve as the bas is fo r  eva lua t ing the 
cont rac tor 's  pos i t ion  regard ing the  d ispute  th roughout  the  admin is t ra t ive 
p rocess .   As  a  min imum,  the  in fo rmat ion  descr ibed in  Subsec t ion  104.03 
o f  the  spec i f i ca t ions  must  accompany each d ispute .   I f  the  fo l lowing  
in fo rmat ion  app l ies ,  i t  sha l l  a lso  be  prov ided in  add i t ion  to  the  
in fo rmat ion  requ i red  by  Subsec t ion  104.03  o f  the  spec i f i ca t ions :  

(A)  I f  the  d ispute  re la tes  to  a  dec is ion  o f  the  Engineer  wh ich  the  
cont rac t  leaves  to  the  Engineer 's  d isc re t ion  or  as  to  wh ich 
the  cont rac t  p rov ides that  the  Engineer 's  dec is ion is  f ina l ,  
the  cont rac tor  sha l l  se t  ou t  in  de ta i l  a l l  fac ts  suppor t ing i ts  
con ten t ion  tha t  the  dec is ion  o f  the  Engineer was no t  
suppor ted  by  any  ev idence.  
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(B)  I f  add i t iona l  compensat ion  is  sought ,  the  cont rac tor  sha l l  
submi t  the  exac t  amount  sought  b roken down in to  the 
fo l lowing ca tegor ies :  

(1 )  Di rec t  Labor 

(2 )  Di rec t  Mater ia ls  

(3 )  Equ ipment  

(4 )  Job  Overhead 

(5 )  Genera l  and Admin is t ra t ive  Overhead 

(6 )  Subcont rac tor 's  Work  [b roken down as  (1 ) ,  (2 ) ,  (3)  and 
(4 )  above] 

(7 )  Other  ca tegor ies  as  spec i f ied  by  the  cont rac tor .  

(C)  I f  add i t iona l  compensat ion  or  a t ime ex tens ion  is  sought ,  the 
cont rac tor  sha l l  cer t i fy  the  above in format ion  in  accordance 
wi th  Subsec t ion  104.03(B) (6)  o f  the  spec i f i ca t ions .  

The Res ident  Engineer  wi l l  render  a  wr i t ten  dec is ion  regard ing the 
mat te r  in  d ispu te  wi th in  10  ca lendar  days  o f  rece ipt  o f  the  cont rac tor 's  
no t i f i ca t ion  tha t  the  d ispute  reso lu t ion  process  shou ld  begin .  

The cont rac tor  sha l l ,  upon rece ip t  o f  the  dec is ion  by  the  Res ident 
Engineer ,  e i ther  accept  or  re jec t  the  dec is ion  in wr i t ing.   I f  the  cont rac tor  
does  no t  re jec t  the  Res ident  Engineer 's  dec is ion  wi th in  15 ca lendar days 
o f  i ts  rece ip t ,  the  cont rac tor  wi l l  be  deemed to  have accepted  the 
dec is ion ,  the  d ispute wi l l  be  cons idered wi thdrawn f rom the  
admin is t ra t ive p rocess ,  and there  wi l l  be  no  fu r ther  admin is t ra t ive 
remedy. 

I f  the  cont rac tor  re jec ts the  dec is ion  o f  the Res ident  Engineer ,  the 
d ispute  wi l l  be  fo rwarded by  the  Res ident  Engineer  to  the  Dis t r ic t  
Engineer .   The Dis t r ic t  Engineer  wi l l ,  w i th in  15  ca lendar  days  o f  rece ip t  
o f  the  d ispute  in fo rmat ion  f rom the Res ident Eng ineer ,  schedu le  and 
ho ld  a  meet ing to  rev iew the  d ispute  wi th  the  cont rac tor .   Th is  t ime l imi t  
may be  ex tended by  mutua l  agreement  o f  the  par t ies .   The Dis t r ic t  
Engineer  wi l l ,  w i th in  15  ca lendar  days  o f  the  meet ing,  issue a  wr i t ten 
dec is ion ,  wi th  jus t i f i ca t ion ,  regard ing the  d ispute .  

The cont rac tor  sha l l ,  w i th in  15  ca lendar  days  o f  rece ip t  o f  the  dec is ion ,  
e i ther  accept  o r  re jec t  i t  in  wr i t ing.   I f  the  cont rac tor  does  no t  re jec t  the 
Dis t r ic t  Engineer 's  dec is ion  wi th in  15  ca lendar  days ,  the  cont rac tor  wi l l  
be  deemed to  have accepted  the  dec is ion  and the  d ispute  wi l l  be 
cons idered wi thdrawn f rom the  admin is t ra t ive  p rocess  and there  wi l l  be  
no  fu r ther  admin is t ra t ive  remedy.  
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I f  the  cont rac tor  re jec ts  the  dec is ion  o f  the  Dis t r ic t  Engineer ,  the  Dis t r ic t  
Engineer  wi l l  fo rward  the  d ispute  to  the  Sta te  Engineer .   The Sta te  
Engineer  wi l l ,  w i th in  15  ca lendar  days  o f  rece ip t  o f  the  d ispute 
in fo rmat ion  f rom the  Dis t r ic t  Engineer ,  schedu le  and ho ld  a  meet ing wi th  
the  cont rac tor .   Th is  t ime l imi t  may be  ex tended by  mutua l  agreement  o f  
the  par t ies .   The Sta te Engineer  wi l l ,  w i th in  15  ca lendar  days o f  the 
meet ing,  issue a wr i t ten  dec is ion ,  wi th  jus t i f i ca t ion ,  regard ing the 
d ispute .  

The cont rac tor  sha l l ,  w i th in  15  ca lendar  days  o f  the  rece ip t  o f  the 
dec is ion o f  Sta te  Engineer ,  e i ther  accept o r  re ject  i t  in  wr i t ing.   I f  the 
cont rac tor  does  no t  re jec t  the  Sta te  Engineer 's  dec is ion  wi th in  15 
ca lendar  days ,  the  cont rac tor  wi l l  be  deemed to have accepted  the 
dec is ion ,  the  d ispute wi l l  be  cons idered wi thdrawn f rom the  
admin is t ra t ive p rocess ,  and there  wi l l  be  no  fu r ther  admin is t ra t ive 
remedy. 

I f  the  cont rac tor  re jec ts  the  dec is ion  o f  Sta te  Engineer ,  there  wi l l  be  no 
fu r ther  au tomat ic  rev iew o f  the  d ispute .  

(D)  The dec is ion  o f  the  Sta te  Engineer  in  re la t ion  to  the 
cont rac tor 's  c la im sha l l  be  f ina l  un less the  cont rac tor  
commences arb i t ra t ion  or  l i t iga t ion  as  fo l lows:  

(1 )  Where  the  amount  in  controversy  is  $200,000 or  less ,  the  
cont rac tor 's  so le  lega l  remedy sha l l  be arb i t ra t ion  as 
prescr ibed in  Subsec t ion  105.22  o f  the  spec i f i ca t ions .  

(2 )  Where  the amount  in  controversy is  more  than $200,000, 
the  cont rac tor ’s  so le  remedy sha l l  be  to  in i t ia te  l i t iga t ion  
pursuant  to  A.R.S.  Sec t ion  12-821 e t  seq.  

(E)  I f  the  cont rac tor  is  no t  sa t is f ied  wi th  the dec is ion  o f  the  Sta te  
Engineer ,  and pr io r  to  f i l ing fo r  a rb i t ra t ion  or  l i t iga t ion ,  the 
cont rac tor  may request  a  non-b ind ing med ia t ion  by  f i l ing a  
reques t  fo r  med ia t ion  in wr i t ing wi th  the  Engineer .   The 
Engineer  wi l l  then  ar range fo r  a  mutua l ly  agreeab le  med ia to r .   
Such request  fo r  med ia t ion  sha l l  be  made wi th in  30  ca lendar 
days  f rom the  da te  o f  the  Sta te  Engineer 's  decis ion  as 
prov ided fo r  in  th is  subsec t ion .  

In  connect ion  wi th  the  med ia t ion ,  each par ty  sha l l  bear i ts  own cos ts ,  
a t to rneys  fees ,  and exper t  fees .   Any  fees  and expenses  assessed by 
the  med ia to r  sha l l  be  borne equa l ly  by  the  par t ies .  

105.22 Arbi t rat ion of  Cla ims and Disputes:  

I f  the  cont rac tor  e lec ts to invoke i ts  r igh t  to  a rb i t ra t ion ,  the  cont rac tor  
sha l l  f i le  a Demand for  Arb i t ra t ion  in  wr i t ing wi th  the  Amer ican 
Arb i t ra t ion  Assoc ia t ion  or  Un i ted  Sta tes  Arb i t ra t ion  and Med ia t ion o f  
Ar izona,  and serve  a  copy  thereo f  upon the  State  Engineer .   Such 
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Demand fo r  Arb i t ra t ion  sha l l  be made by  the  cont rac tor  wi th in  30 
ca lendar  days  o f  the  da te o f  the  Sta te Engineer 's  dec is ion as  prov ided 
fo r  in  Sec t ion  105.21  o f  the  spec i f ica t ions  above, un less  a  med ia t ion 
process  is  a l ready  underway,  in  wh ich  case the  Demand fo r  Arb i t ra t ion 
sha l l  be made wi th in  30 days  o f  the  te rmina t ion o f  the  med ia t ion  process .   
The scope o f  the  arb i t ra t ion  proceed ing sha l l  be  res t r ic ted  and l imi ted 
to  the  mat ters  p resented  to  the  Sta te  Engineer upon wh ich  the  dec is ion 
or  de terminat ion  was made and sha l l  inc lude no o ther  mat te rs .   A l l  
a rb i t ra t ion o f  c la ims sha l l  be conducted  in Phoen ix ,  Ar izona, in  
accordance wi th  the  ru les o f  the  arb i t ra t ion  serv ice hear ing the  d ispute .  

The dec is ion  or  award  o f  the  arb i t ra to r  sha l l  be  suppor ted  by  subs tan t ia l  
ev idence and,  in  wr i t ing,  con ta in  the  bas is  fo r  the  dec is ion  or  award  and 
f ind ings  o f  fac t .   The dec is ion  or  award by the arb i t ra to r  when made 
sha l l  be  f ina l  and nonappea lab le  except  as  p rov ided in  A.R.S.  Sec t ion  
12-1512.   Both  the  cont rac tor  and the  Depar tment  sha l l  be  bound by  the 
Arb i t ra t ion  Award  fo r  a l l  purposes  and judgment  may be  en tered  upon i t  
in  accordance wi th  app l icab le  law in the  Super io r  Cour t  o f  Ar izona in 
and fo r  the  County  o f  Mar icopa. 

For  the  purposes  o f  th is  subsec t ion ,  a  c la im fo r  ad jus tment  in  
compensat ion  sha l l  mean an  aggregate  o f  opera t ive  fac ts  wh ich  g ive  r ise  
to  the r igh ts  wh ich  the  cont rac tor  seeks to  en force .   That  is  to say ,  a 
c la im under th is  subsec t ion  is  de f ined as the  event ,  t ransac t ion or  se t  
o f  fac ts  tha t  g ive  r ise  to  a  c la im fo r  compensat ion,  cos ts ,  expenses  or  
damages.  

In  mak ing a  de terminat ion  whether  the amount  in  cont roversy is  
$200,000 or  less ,  the par t ies  sha l l  no t  cons ider ,  quant i fy  o r  take  in to 
account  any  reques ted  ex tens ions  o f  con t rac t  t ime,  o r  the  re lease or  
remiss ion  o f  l iqu ida ted  damages prev ious ly  assessed,  under  Subsec t ion 
108.08  and 108.09  o f  the  spec i f i ca t ions .  

Any  cont rac tor  hav ing a  c la im,  ad jus tment  o r  d ispu te  fo r  an  amount  in  
excess  o f  $200,000 may wa ive  or  abandon the  do l la r  amount  o f  any such 
c la im in  excess  o f  $200,000 so  as  to  b r ing the  c la im,  ad jus tment  o r  
d ispu te  wi th in the  scope and coverage o f  th is  subsec t ion ,  prov ided tha t  
the  amount  a l lowed to  any such cont rac tor  by  the  arb i t ra t ion  award  sha l l  
no t  exceed $200,000.   Var ious  damages c la imed by the  cont rac tor  fo r  a 
s ingle  c la im may no t  be d iv ided in to  separa te  p roceed ings  to  c rea te 
c la ims wi th in  the  $200,000 l imi t .  

The c la im sha l l  be submi t ted  to a  s ingle  a rb i t ra to r  who sha l l  be  se lec ted 
by  the  par t ies  f rom a  l is t  o f  a rb i t ra to rs  fu rn ished by  the  arb i t ra t ion 
serv ice .   Each par ty  sha l l  a l te rna te ly  s t r ike  names f rom the  l i s t  un t i l  on ly 
one name remains .   The person whose name thus  remains  on  the  l i s t  o f  
a rb i t ra to rs  is  the i r  f i rs t  cho ice ,  bu t  i f  tha t  person is  no t  ava i lab le  to 
serve ,  the  two persons  whose names were  las t  s t r icken are  acceptab le ,  
wi th  the  one whose name was las t  s t r icken be ing the  f i rs t  a l te rna te .  

Un less  agreed to  o therwise ,  the  par t ies  sha l l  se lec t  the  arb i t ra to r  wi th in 
10  ca lendar days  a f te r  each has  rece ived a  copy o f  the  l i s t  o f  a rb i t ra to rs . 
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Each par ty  to  the  arb i t ra t ion  sha l l  bear  i ts  own cos ts ,  a t to rney  fees  and 
exper t  fees .   Any o ther cos ts and fees  assessed by  the  arb i t ra t ion 
serv ice  sha l l  be  d iv ided equa l ly  be tween the  par t ies  to  the  arb i t ra t ion .  

SECTION 106 CONTROL OF MATERIAL:  

106.01 Source of  Supply  and Qual i ty  Requirements:  

The cont rac tor  sha l l  fu rn ish  a l l  mater ia ls  requ i red to  comple te the  work ,  
except  mater ia ls  tha t  a re  des ignated  in  the  Spec ia l  Prov is ions  to  be 
fu rn ished by  the  Depar tment  as  se t  fo r th  in  Subsec t ion  106.12  o f  the 
spec i f i ca t ions .  

On ly  mater ia ls  conforming to  the requ i rements o f  the  spec i f i ca t ions  sha l l  
be  incorpora ted  in to  the  work .   Mater ia ls  sha l l  be  new except  as  may be 
prov ided e lsewhere  in the  cont rac t .   The mater ia ls  sha l l  be 
manufac tured ,  hand led ,  and used in a  workmanl ike  manner to  insure 
comple ted  work  in  accordance wi th  the  requ i rements  o f  the  p lans  and 
the  spec i f i ca t ions .  

In  o rder  to  exped i te  the  inspec t ion  and tes t ing o f  mater ia ls ,  the  
cont rac tor  sha l l  no t i fy  the Engineer  o f  the  cont rac tor  p roposed sources 
o f  mater ia ls  pr io r  to  de l ivery .   At  the  op t ion  o f  the Engineer ,  mater ia ls  
may be  approved a t  the  source  o f  supp ly  be fore  del ivery  is  s ta r ted .   I f  i t  
i s  found a f te r  t r ia l  tha t  sources  o f  supp ly  fo r  p rev ious ly  approved 
mater ia ls  do  no t  produce spec i f ied produc ts ,  the  cont rac tor  sha l l  fu rn ish 
mater ia ls  f rom o ther  sources .  

Whenever  water  is  requ i red  on  a  p ro jec t ,  as  par t  of  e i ther  a  p rocess  or  
a  p roduc t ,  i t  sha l l  be f ree o f  con taminants  wh ich ,  in  the judgment  o f  the 
Engineer ,  cons t i tu te  a  hea l th  hazard  to  those ind iv idua ls  employed on 
the  pro jec t  and to  the  genera l  pub l ic .  

Unt rea ted  e f f luen t  sha l l  no t  be  u t i l i zed  in  any  aspec t  o f  the  work .  

106.02 I tems of  Specia l  Manufacture:  

At  the  precons t ruc t ion  conference,  the  cont rac tor  sha l l  fu rn ish the 
Engineer  a  l i s t  o f  a l l  i tems o f  spec ia l  manufac ture or  i tems wh ich are or  
may be  in shor t  supp ly  wh ich  wi l l  be  incorpora ted  in to  the  work .   I tems 
o f  spec ia l  manufac ture  sha l l  inc lude,  bu t  sha l l  no t  be  l imi ted to,  
mater ia ls  and equ ipment fo r  t ra f f i c  s igna l  and l igh t ing sys tems,  s tee l  
b r idge members ,  p recas t ,  p res t ressed concre te  b r idge members ,  
s t ruc tu ra l  components fo r  res t  a reas ,  compressors ,  pumps,  sewage 
t rea tment  p lan ts ,  water  t rea tment  p lan ts ,  and mater ia ls  re la ted  there to .  

The i tems o f  spec ia l  manufac ture  wh ich  have been agreed upon by  the 
Engineer  and the contrac tor  sha l l  be  ordered by  the cont rac tor  p rompt ly  
so  tha t  they  wi l l  be  ava i lab le  as  requ i red  and wi l l  no t  de lay  the  work .  

TABLE OF CONTENTS INDEX



SECTION 106 

84 
 

The cont rac tor  sha l l  adv ise  the  Engineer  about  the  da tes  o f  the  orders 
and the  da tes  tha t  the  i tems are  expec ted  to  be  rece ived. 

106.03 Blank:  

106.04 Tests  and Acceptance of  Mater ia l :  

(A)   Genera l :  

Al l  mater ia ls  wi l l  be  inspec ted ,  tes ted and approved by the  Engineer 
p r io r  to  incorpora t ion  in the  work .   Any  work  in  wh ich  mater ia ls  no t  
p rev ious ly  approved are  used sha l l  be  per fo rmed a t  the  cont rac tor 's  r isk 
and may be  cons idered as  unauthor ized  and unacceptab le  and not  
sub jec t  to  the  payment  p rov is ions  o f  the  cont rac t .  

Un less  o therwise  spec i f ied  in  the contrac t  documents ,  mater ia ls  wi l l  be 
sampled  and tes ted by a qua l i f ied  representa t ive o f  the  Depar tment.     
Cop ies  o f  a l l  tes t  resu l ts  wi l l  be  furn ished to  the  cont rac tor 's  
representa t ive  a t  the  contrac tor 's  reques t .  

Any  labora tory  per fo rming sampl ing and tes t ing fo r  an  ADOT pro jec t  
sha l l  be  open to  unres t r ic ted  access  for  inspec t ion  and rev iew by  the 
Depar tment .   The labora tory  sha l l  p rov ide  an  adequate  amount  o f  
enc losed space and be  supp l ied  wi th  the  proper  equ ipment ,  fac i l i t ies ,  
and u t i l i t ies  so tha t  the  requ i red  tes t ing procedures  can be  per fo rmed.  
I t  sha l l  have adequate l igh t ing,  ven t i la t ion ,  and means o f  ingress  and 
egress .   The labora tory  sha l l  be equ ipped wi th  heat ing and coo l ing 
equ ipment  capab le  o f  ma in ta in ing an  ambien t  a i r  tempera ture o f  68  to 
78  degrees  F.   The labora tory  and a l l  equ ipment  and fac i l i t ies  there in 
sha l l  be  kept  c lean and main ta ined in  good work ing order .  

The sampl ing,  tes t ing,  and acceptance o f  mater ia ls  sha l l  be  in 
accordance wi th  the  requ i rements  o f  the  spec i f i ca t ion ,  in  con junc t ion 
wi th  the  fo l lowing:  

(1 )  The ADOT Mater ia ls  Tes t ing Manua l .  

(2 )  The ADOT Mater ia ls  Prac t ice  and Procedure  Di rec t ives 
Manua l .  

(3 )  App l icab le  Federa l ,  AASHTO,  or  ASTM spec i f ica t ions  or  
tes t  des ignat ions .  

(4 )  App l icab le  spec i f i ca t ions or  tes t  des ignat ions  o f  o ther 
na t iona l ly  recogn ized organ iza t ions .  

Un less  o therwise  spec i f ied ,  whenever  a  re fe rence is  made to  an  Ar izona 
Tes t  Method or  an  ADOT Mater ia ls  Prac t ice  and Procedure  Di rec t ive 
(PPD) ,  i t  sha l l  mean the  tes t  method or  PPD in  e f fec t  on  the  b id  open ing 
da te .  
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Any  re fe rence to  the  ADOT Mater ia ls  Po l icy  and Procedure Di rec t ives 
e lsewhere  in  the  cont rac t  documents  sha l l  be  unders tood to  mean ADOT 
Mater ia ls  Prac t ice  and Procedure  Di rec t ives .  

Un less  o therwise spec i f ied ,  whenever  a  re fe rence is  made to  a  Federa l ,  
AASHTO,  or  ASTM spec i f ica t ion  or  tes t  des ignat ion ,  o r  to  a  spec i f i ca t ion 
or  tes t  des ignat ion  o f  o ther  na t iona l ly  recogn ized organ iza t ions ,  i t  sha l l  
mean the  spec i f i ca t ion  or  tes t  des ignat ion  in  e f fect  on  the  b id  open ing 
da te .  

(B)   Contractor  Qual i ty  Cont rol :  

The cont rac tor  is  responsib le  fo r  qua l i ty  con t ro l  measures  necessary  to 
p rov ide  acceptab le  qua l i ty  in  the  produc t ion ,  hand l ing,  and p lacement  o f  
a l l  mater ia ls .   Except  as  spec i f ied  be low,  no  payment  wi l l  be  made fo r  
such measures ,  the  cos t  be ing cons idered as  inc luded in  cont rac t  i tems. 

Cer ta in  cons t ruc t ion i tems may requ i re  add i t iona l  qua l i ty  con t ro l  
measures ,  as  spec i f ied  in  Subsec t ion 106.04(C)  o f  the  spec i f i ca t ions .   
When so  spec i f ied ,  the cont rac tor  sha l l  p rov ide  a l l  the  personne l ,  
equ ipment ,  mater ia ls ,  supp l ies ,  and fac i l i t ies  necessary  to  ob ta in 
samples  and per fo rm the tes ts  l i s ted  in  the  app l icab le  sec t ion  and as 
g iven here in  in  Subsec t ion  106.04(C)  o f  the  spec i f i ca t ions .   Spec i f ic  
con t rac tor  qua l i ty  con t ro l  requ i rements  wi l l  be shown in  the  app l icab le 
cons t ruc t ion  i tems. Payment  fo r  such add i t iona l  work  sha l l  be in 
accordance wi th  the  requ irements  o f  the  Cont rac tor  Qua l i ty  Cont ro l  I tem 
inc luded in  the  Spec ia l  Prov is ions .  

When the  spec i f i ca t ions  do  no t  requ i re  spec i f i c  con trac tor  qua l i ty  con t ro l  
measures ,  the  prov is ions  g iven in  Sec t ion  106.04(C)  o f  the 
spec i f i ca t ions  do  no t  app ly .   The Cont rac tor  Qua l i ty  Cont ro l  I tem wi l l  no t  
be  inc luded in  the  Spec ia l  Prov is ions 

(C)   Speci f ic  Contractor  Qua l i ty  Control  Measures:  

   (1 )  Genera l :  

At  the  precons t ruc t ion  conference,  the  contrac tor  sha l l  des ignate  a 
qua l i f ied  employee as  Qua l i ty  Cont ro l  Manager  to  be  respons ib le  fo r  
imp lement ing,  mon i to r ing and,  as  necessary ,  ad jus t ing the  processes  to 
assure  acceptab le  qua l i ty .   The qua l i ty  con t ro l  manager  sha l l  be  a  fu l l  
t ime employee o f  the  contrac tor ,  and sha l l  be  on  the  pro jec t  s i te  dur ing 
a l l  cons truc t ion ac t iv i t ies.   A lso  a t  the  precons t ruc t ion  conference,  the 
cont rac tor  sha l l  be  prepared to  d iscuss  h is  unders tand ing o f  the  qua l i ty  
con t ro l  respons ib i l i t ies  for  the  spec i f ied  mater ia ls .  

When requested  by  the  cont rac tor ,  the  Depar tment  wi l l  engage in  tes t ing 
o f  mater ia ls  fo r  the  purpose o f  cor re la t ing the cont rac tor 's  tes t  resu l ts  
to  those o f  the  Depar tment 's  acceptance labora tory .  
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   (2 )  Qual i ty  Control  Laboratory:  

Al l  f ie ld  and labora tory  sampl ing and tes t ing sha l l  be  per fo rmed by  a  
labora tory  o r  labora tor ies  approved by  the  Depar tment .   The 
requ i rements  fo r  approval  o f  labora tor ies  a re  speci f ied  in  the  “Sys tem 
fo r  the  Eva lua t ion  o f  Tes t ing Labora tor ies”  d i rec t ive .   Approved 
labora tor ies ,  and the  tes t  methods  fo r  wh ich  they  are  approved to 
per fo rm,  a re  l i s ted  in  the  “ADOT Accred i ted  Labora tor ies”  d i rec to ry .   
Approved tes t  methods l i s ted  in the “ADOT Accred i ted  Labora tor ies”  
d i rec to ry do no t  inc lude f ie ld  sampl ing and tes t ing procedures .   When 
f ie ld  sampl ing and tes t ing procedures  are  per fo rmed,  the  appropr ia te 
va l id  ATTI  o r  ACI  cer t i f i ca t ion(s )  a re  requ i red .   The “Sys tem fo r  the 
Eva lua t ion  o f  Tes t ing Labora tor ies”  d i rec t ive and the  “ADOT Accred i ted  
Labora tor ies”  d i rec to ry  may be  ob ta ined on  the  Depar tment ’s  webs i te .  

The Engineer  wi l l  p rompt ly  adv ise  the  cont rac tor  in  wr i t ing o f  any  no ted 
de f ic ienc ies  concern ing the  labora tory  fac i l i t y ,  equ ipment ,  supp l ies ,  o r  
sampl ing and tes t ing personne l  and procedures .  

   (3 )  Qual i ty  Sampl ing and Test ing Superv isor:  

The cont rac tor  sha l l  des ignate  a  Qua l i ty  Sampl ing and Tes t ing 
Superv isor (s )  who is  respons ib le to  superv ise the  sampl ing and tes t ing,  
and who meets  the  requ i rements  g iven in  Tab le 106-1  for  the spec i f i c  
mater ia l  on  wh ich  sampl ing and tes t ing is  be ing per fo rmed.   The Qua l i ty  
Sampl ing and Tes t ing Superv isor (s )  sha l l  be  an  employee o f  the 
cont rac tor  o r  a consu l tan t  engaged by  the  contrac tor ,  and may be 
respons ib le  fo r  superv is ing the  sampl ing and tes t ing on  more  than one 
pro jec t .   The Qua l i ty  Sampl ing and Tes t ing Superv isor (s )  sha l l  be  ab le 
to  be  a t  the  job  s i te  wi th in  24  hours  f rom any  po int  in  t ime.   Add i t iona l  
in fo rmat ion  regard ing Qua l i ty  Sampl ing and Tes t ing Superv isor  
cer t i f i ca t ion  can be  ob ta ined f rom the  ADOT Mate r ia ls  Group,  Qua l i ty  
Assurance Sect ion ,  1221 Nor th  21s t  Avenue,  Phoen ix ,  Ar izona 85009. 

TABLE 106-1  
QUALITY SAMPLING AND TESTING SUPERVISOR REQUIREMENTS 

Soi ls  and Aggregate  
Fie ld  Labora tory 

Ar izona Techn ica l  Tes t ing 
Ins t i tu te  (ATTI )  “F ie ld ”  

cer t i f i ca t ion  p lus 
one o f  (A)  th rough (G)  below.  

Ar izona Techn ica l  Tes t ing 
Ins t i tu te  (ATTI )  “Labora tory  

So i ls /Aggregate”  cer t i f i cat ion  
p lus  one o f  (A)  th rough (G)  

be low.  
Aspha l t ic  Concre te 

F ie ld  Labora tory 
Ar izona Techn ica l  Tes t ing 

Ins t i tu te  (ATTI )  “F ie ld ”  
cer t i f i ca t ion  p lus 

one o f  (A)  th rough (G)  below.  

Ar izona Techn ica l  Tes t ing 
Ins t i tu te  (ATTI )  “Aspha l t ”  

cer t i f i ca t ion  p lus 
one o f  (A)  th rough (G)  below.  
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TABLE 106-1  
QUALITY SAMPLING AND TESTING SUPERVISOR REQUIREMENTS 

Concre te 
F ie ld  Labora tory 

Amer ican Concre te  Ins t i tu te  
(ACI)  “Concre te  F ie ld  Tes t ing 

Techn ic ian  Grade I ”  cer t i f i ca t ion  
p lus 

one o f  (A)  th rough (G)  below.  

Amer ican Concre te  Ins t i tu te  
(ACI)  “Concre te  St rength  Tes t ing 

Techn ic ian”  cer t i f i ca t ion  p lus 
one o f  (A)  th rough (G)  below.  

Notes :  

(A)  Pro fess iona l  Engineer ,  regis te red  in  the  Sta te  o f  Ar izona,  wi th  one 
year  o f  h ighway mater ia ls  sampl ing and tes t ing exper ience 
acceptab le  to  the  Depar tment .  

(B)  Engineer - In -Tra in ing,  cer t i f ied  by  the  Sta te  o f  Ar izona,  wi th  two 
years o f  h ighway mater ia ls  sampl ing and tes t ing exper ience 
acceptab le  to  the  Depar tment .  

(C)  Obta ined a  Bache lor  o f  Sc ience Degree in  Civ i l  Engineer ing,  Civ i l  
Engineer ing Techno logy ,  Const ruc t ion ,  o r  re la ted f ie ld  acceptab le 
to  the  Depar tment ;  and wi th  th ree  years  o f  h ighway mater ia ls  
sampl ing and tes t ing exper ience acceptab le  to  the Depar tment .  

(D)  Cer t i f ied  by  the  Nat iona l  Ins t i tu te  fo r  Cer t i f i ca t ion  in  Engineer ing 
Techno logies  (NICET)  in  the  Const ruc t ion Mater ia ls  Tes t ing f ie ld 
as  an  Engineer ing Techn ic ian  (Leve l  I I I )  o r  h igher  in  the 
appropr ia te  subf ie ld  in  wh ich  sampl ing and test ing is  be ing 
per fo rmed. 

(E)  Cer t i f ied  by  NICET in  the  Transpor ta t ion  Engineer ing Techno logy 
f ie ld  as  an  Engineer ing Techn ic ian  (Leve l  I I I )  o r  h igher  in  the 
Highway Mater ia ls  subf ie ld .  

(F)  Cer t i f ied  by  NICET as  an  Engineer ing Techn ic ian ,  o r  h igher ,  in  
Civ i l  Engineer ing Techno logy  wi th  f i ve  years  o f  h ighway mater ia ls  
sampl ing and tes t ing exper ience acceptab le  to  the Depar tment .  

(G)  An ind iv idua l  wi th  e igh t  years  o f  h ighway mater ia ls  sampl ing and 
tes t ing and cons t ruc t ion  exper ience acceptab le  to  the  Depar tment . 

 
   (4 )  Qual i ty  Sampl ing and Test ing Technic ian:  

Qual i ty  Sampl ing and Tes t ing Techn ic ians  who per fo rm the  ac tual  
sampl ing and tes t ing sha l l  meet  the  requ i rements  g iven in  Tab le  106-2 
fo r  the spec i f i c  mater ia l  on  wh ich sampl ing and tes t ing is  be ing 
per fo rmed.   Qua l i ty  Sampl ing and Tes t ing Techn ic ians  sha l l  be 
employees  o f  the  Qua l i ty  Cont ro l  Labora tory  and be  superv ised by  a 
qua l i f ied  Qua l i ty  Sampl ing and Tes t ing Superv isor  fo r  the  spec i f ic  
mater ia l  on  wh ich  sampl ing and tes t ing is  be ing per fo rmed.   Add i t iona l  
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in fo rmat ion  regard ing Qua l i ty  Sampl ing and Tes t ing Techn ic ian 
cer t i f i ca t ion  can be  ob ta ined f rom the  ADOT Mate r ia ls  Group,  Qua l i ty  
Assurance Sect ion ,  1221 Nor th  21s t  Avenue,  Phoen ix ,  Ar izona 85009. 

TABLE 106-2  
QUALITY SAMPLING AND TESTING TECHNICIAN REQUIREMENTS 

Soi ls  and Aggregate  
Fie ld  Labora tory 

Ar izona Techn ica l  Tes t ing 
Ins t i tu te  (ATTI ) “F ie ld ”  

cer t i f i ca t ion .  

Ar izona Techn ica l  Tes t ing 
Ins t i tu te  (ATTI ) “Labora tory  

So i ls /Aggregate”  cer t i f i cat ion .  
Aspha l t ic  Concre te 

F ie ld  Labora tory 
Ar izona Techn ica l  Tes t ing 

Ins t i tu te  (ATTI ) “F ie ld ”  
cer t i f i ca t ion .  

Ar izona Techn ica l  Tes t ing 
Ins t i tu te  (ATTI )  “Aspha l t ”  

Cer t i f i ca t ion .  
Concre te 

F ie ld  Labora tory 
Amer ican Concre te  Ins t i tu te  

(ACI)  “Concre te  F ie ld  Tes t ing 
Techn ic ian  Grade I ”  

cer t i f i ca t ion .  

Amer ican Concre te  Ins t i tu te  (ACI)  
“Concre te  St rength  Tes t ing 

Techn ic ian”  cer t i f i ca t ion .  

 
   (5 )  Records:  

The Qua l i ty  Cont ro l  Labora tory  sha l l  ma in ta in  a l l  sampl ing and tes t ing 
records  and suppor t ing documenta t ion  used in  the  prepara t ion  o f  the 
Week ly  Qua l i ty  Cont ro l  Repor t .   Upon request ,  the  cont rac tor  sha l l  make 
those records  and suppor t ing documenta t ion  ava i lable  to  the  Depar tment 
fo r  rev iew and copy ing as  des i red .  

L inear  cont ro l  char ts  sha l l  be  main ta ined by  the cont rac tor .   Cont ro l  
char ts  sha l l  be  pos ted  in  a loca t ion  sa t is fac to ry  to  the  Engineer  and sha l l  
be  kept  up to  da te  a t  a l l  t imes.    As  a min imum,  the  cont ro l  char ts  sha l l  
iden t i fy  the  pro jec t  number ,  the  cont rac t  i tem number ,  the  tes t  number,  
each tes t  parameter ,  the  upper  and/or  lower spec i f i ca t ion  l imi t  
app l icab le  to  each tes t  parameter ,  and the cont rac tor 's  tes t  resu l ts .   The 
cont rac tor  sha l l  use  the cont ro l  char ts  as  par t  o f  a  p rocess  cont ro l  
sys tem fo r  iden t i fy ing produc t ion  and equ ipment  p rob lems and fo r  
iden t i fy ing po ten t ia l  pay  fac to r  reduc t ions  be fore  they  occur .  

   (6 )  Weekly  Qual i ty  Control  Reports:  

The cont rac tor  sha l l  submi t  Week ly  Qua l i ty  Cont ro l  Repor ts  to  the 
Engineer .   The week ly  repor ts  sha l l  be  comple te and accura te ,  and sha l l  
s ta te  the  types  o f  work ,  wh ich  have been per fo rmed dur ing the  repor t  
per iod .  The repor t  sha l l  a lso  inc lude the  process  cont ro l  measures taken 
to  assure  qua l i ty .   The repor t  sha l l  p rov ide  sample  ident i f i ca t ion 
in fo rmat ion  fo r  mater ia ls  tes ted dur ing the repor t  per iod ,  inc lud ing 
sample  number ,  da te  sampled ,  sample  loca t ion ,  f i rs t  and las t  name of  
the  person ob ta in ing the  sample ,  and or ig ina l  source  o f  mater ia l .  The 
repor t  sha l l  a lso  prov ide  the  resu l ts  fo r  a l l  requ i red  tes ts  and any 
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re tes ts ,  cor rec t ive  ac t ions ,  and o ther in fo rmat ion re levant  to  qua l i ty  
con t ro l .   The repor t  sha l l  inc lude da i ly  d ia r ies  for  each day  o f  tes t ing,  a 
week ly  summary ,  the  pro jec t  number ,  and the  tes t ing labora tory ’s  p ro jec t  
iden t i f i ca t ion  number .  

Except  as  s ta ted  in  the  fo l lowing paragraph,  the  week ly  qua l i ty  con t ro l  
repor t  sha l l  be  prepared us ing s tandard  fo rms prov ided by  the 
Depar tment .   The s tandard  fo rms are ava i lab le  on  the Depar tment 's  
webs i te  a t  www.azdot .gov .   Af te r  access ing the Depar tment ’s  webs i te ,  
se lec t  “Bus iness” ,  “Engineer ing and Construc t ion” ,  “Const ruc t ion  and 
Mater ia ls ” ,  “Cont rac tor  Info rmat ion” ,  “Forms and Documents ” ,  and then 
“Week ly  Qua l i ty  Cont ro l  Forms” .   Except  fo r  the  da i ly  d ia r ies ,  a l l  
documenta t ion  and in fo rmat ion  requ i red  on  the  fo rms sha l l  be  typed.   
Da i ly  d ia r ies  may be  hand-wr i t ten  i f  acceptab le  to the  Engineer .   The 
week ly  repor t  sha l l  be  submi t ted  to  the  Engineer  in  paper  fo rm wi th  a 
t ransmi t ta l  le t te r  s igned by  the  cont rac tor ’s  qua l i ty  con t ro l  manager .  

In  l ieu  o f  us ing the  s tandard  week ly  qua l i ty  con t ro l  fo rms ava i lab le  on 
the  Depar tment ’s  webs i te ,  the  cont rac tor  o r  test ing labora tory  may 
prepare the week ly repor t  us ing propr ie ta ry  o r  o ther so f tware ,  i f  
acceptab le  to the  Engineer ,  p rov ided tha t  a l l  requ i red  in fo rmat ion  is  
inc luded,  the  fo rmat  is  comparab le  to  the  Depar tment ’s  s tandard  format ,  
and the  repor t  i s  submi t ted  in  paper fo rm wi th  the requ i red  t ransmi t ta l  
le t te r .  

The repor t  per iod  sha l l  end a t  midn igh t  o f  each Fr iday ,  and the  repor t  
sha l l  be  submi t ted  to  the  Engineer  no  la te r  than 5 :00  p .m.  o f  the  
fo l lowing Wednesday.  The Engineer  wi l l  ver i fy  tha t  the  repor t  i s  t ime ly ,  
comple te ,  and accura te 

Repor ts  tha t  a re  no t  submi t ted  by  the  above- re fe renced dead l ine  sha l l  
be  cons idered de l inquent .  Repor ts  tha t  a re  submi t ted  by  the  above-
re fe renced dead l ine ,  bu t  a re  no t  comple te  and accura te ,  sha l l  a lso  be  
cons idered de l inquent .   In  e i ther  case,  mon ies  sha l l  be  deducted  f rom 
the  cont rac tor ’s  month ly  es t imate  in  accordance wi th  the  requ i rements 
fo r  Cont rac tor  Qua l i ty  Cont ro l ,  as  spec i f ied  in  the  Spec ia l  Prov is ions .  

106.05 Cert i f icates: 

(A)   Genera l :  

The cont rac tor  sha l l  submi t  to  the  Engineer  an  or ig ina l  o r  copy  o f  e i ther 
a  Cer t i f i ca te  o f  Compl iance or  a  Cer t i f i ca te  o f  Ana lys is ,  as  requ i red ,  
p r io r  to  the  use o f  any  mater ia ls  o r  manufac tured  assembl ies  fo r  wh ich 
the  spec i f i ca t ions  requ i re tha t  such a  cer t i f i ca te  be fu rn ished. 

Cer t i f i ca tes  sha l l  be  spec i f i ca l ly  iden t i f ied  as  e i ther  a  "Cer t i f i ca te  of  
Compl iance"  o r  a  "Cer t i f i ca te  o f  Ana lys is " .  

The Engineer  may permi t  the  use  o f  cer ta in  mater ia ls  o r  manufac tured 
assembl ies p r io r  to ,  o r  wi thout ,  sampl ing and tes t ing i f  accompan ied  by 
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a  Cer t i f i ca te  o f  Compl iance or  Cer t i f i ca te  o f  Ana lys is ,  as  here in 
spec i f ied .   Mater ia ls  o r  manufac tured  assembl ies  fo r  wh ich  a  cer t i f i ca te 
is  fu rn ished may be  sampled  and tes ted a t  any t ime,  and,  i f  found no t  in  
conformi ty  wi th the requ i rements  o f  the p lans  and the  spec i f i ca t ions ,  wi l l  
be  sub jec t  to  re jec t ion ,  whether  in  p lace  or  no t .  

Cer t i f i ca tes  o f  Compl iance and Cer t i f i ca tes  o f  Ana lys is  sha l l  comply  wi th 
the  requ i rements spec i f ied  here in ,  the  ADOT Mater ia ls  Tes t ing Manua l ,  
and app l icab le  ADOT Mater ia ls  Prac t ice  and Procedure  Di rec t ives .   

(B)   Cert i f icate  of  Compl iance:  

A Cer t i f i ca te  o f  Compl iance sha l l  be  submi t ted  on  the  manufac turer ’s  o r  
supp l ie r ’s  o f f i c ia l  le t te rhead,  and sha l l  con ta in  the  fo l lowing in fo rmat ion :  

(1 )  The cur ren t  name,  address ,  and phone number  of  the  
manufac turer  o r  supp l ie r  o f  the  mater ia l .  

(2 )  A descr ip t ion  o f  the  mater ia l  supp l ied .  

(3 )  Quant i ty  o f  mater ia l  represented  by  the  cer t i f i ca te  
(exc lud ing quant i t ies  fo r  temporary  t ra f f ic  con t ro l  
dev ices) .  

(4 )  Means o f  mater ia l  ident i f i ca t ion ,  such as  label ,  lo t  
number ,  o r  mark ing.  

(5 )  A s ta tement  tha t  the  mater ia l  compl ies  in  a l l  respec ts 
wi th  the  requ i rements  o f  the  c i ted  spec i f ica t ions .   
Cer t i f i ca tes  sha l l  s ta te compl iance wi th  the c i ted 
spec i f i ca t ion ,  such as  AASHTO M 320,  ASTM C494;  o r  
spec i f i c  tab le  o r  subsec t ion  o f  the  spec i f i cat ions .   
Cer t i f i ca tes  may c i te  bo th,  i f  app l icab le .  

(6 )  A s ta tement  tha t  the  ind iv idua l  iden t i f ied  in  i tem seven 
be low has  the  lega l  au thor i ty  to  b ind  the  manufac turer  o r  
the  supp l ie r  o f  the  mater ia l .  

(7 )  The name,  t i t le ,  and s ignature  o f  the  respons ib le 
ind iv idua l .  The da te  o f  the  s ignature  sha l l  a lso  be  g iven.   

Each o f  the  f i rs t  s ix  i tems spec i f ied above sha l l  be  comple ted  pr io r  to  
the  s ign ing o f  the  cer t i f i ca te  as  de f ined in  i tem seven.   No cer t i f i ca te 
wi l l  be  accepted  tha t  has  been a l te red ,  added to ,  o r  changed in  any  way 
a f te r  the  au thor ized  s ignature  has  been a f f ixed  to  the  or ig ina l  cer t i f i ca te .   
However ,  no ta t ions  o f  a c la r i fy ing na ture ,  such as  pro jec t  number ,  
con t rac tor ,  o r  quant i ty  sh ipped are  acceptab le ,  p rov ided the  bas ic 
requ i rements  o f  the  cer t i f i ca te  a re  no t  a f fec ted .  
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A copy  or  facs imi le  reproduc t ion  o f  the  or ig ina l  cer t i f i ca te  wi l l  be 
acceptab le ;  however ,  the or ig ina l  cer t i f i ca te sha l l  be  made ava i lab le 
upon request .  

(C)   Cert i f icate  of  Analysis:  

A Cer t i f i ca te  o f  Ana lys is  sha l l  inc lude a l l  the  in fo rmat ion  requ i red in  a 
Cer t i f i ca te  o f  Compl iance and,  in  add i t ion ,  sha l l  inc lude the  resu l ts  o f  
a l l  tes ts  requ i red  by  the  spec i f i ca t ions .  

106.06 Inspect ion of  the  Plant :  

The Engineer  may under take  the  inspec t ion  o f  mater ia ls  a t  the  source .   
In  the event  p lan t  inspec t ion  is  under taken,  the  Engineer  sha l l  have the 
coopera t ion  and ass is tance o f  the  cont rac tor  and the  producer  wi th  
whom the  cont rac tor  has  cont rac ted  fo r  mater ia ls ,  and the  Engineer  sha l l  
have fu l l  en t ry  a t  a l l  t imes to  such par ts  o f  the  p lan t  as  may be  invo lved 
in  the  manufac ture  or  produc t ion  o f  the  mater ia ls  be ing fu rn ished.  
Adequate  sa fe ty  measures  sha l l  be  prov ided and main ta ined. 

The Depar tment  reserves the  r igh t  to  re tes t  a l l  mater ia ls  wh ich have 
been tes ted  and accepted  a t  the  source  o f  supp ly a f te r  the  same have 
been de l ivered  and pr io r  to  incorpora t ion  in to  the  work  and to  re jec t  a l l  
mater ia ls  wh ich ,  when retes ted ,  do  no t  meet  the  requ i rements  o f  the 
spec i f i ca t ions .  

106.07 Sampl ing Device:  

Al l  secondary  crushers  and screen ing p lan ts  used in  p roduc ing mater ia l  
sha l l  be  equ ipped wi th  a  mechan ica l  sampl ing dev ice  or  dev ices  tha t  can 
e i ther  be  opera ted  f rom the  ground or  is  access ib le  to  the  opera tor  on  a 
p la t fo rm.  

These dev ices sha l l  be  cons t ruc ted  and opera ted  so  tha t  they wi l l  move 
a t  a  cons tan t  ra te  across  the  fu l l  w id th  o f  mater ia l  and co l lec t  a 
representa t ive  sample  o f  the  fa l l ing co lumn o f  mater ia l  f rom the  
d ischarge be l t  or  chu te  wh i le  the  p lan t  is  in  opera t ion .   The sampl ing 
dev ices  sha l l  be  subs tan t ia l ly  cons t ruc ted  so  tha t  a sample  we igh ing up  
to  100 pounds can be  taken.  

The sampl ing dev ices  sha l l  be  equ ipped wi th  necessary  a t tachments  to 
convey  the samples  to the  ground so tha t  they can be sa fe ly  and 
conven ien t ly  co l lec ted .  

The sampl ing dev ices  sha l l  be  approved by  the  Engineer  and sha l l  be 
main ta ined in  a  sa t is fac to ry  work ing cond i t ion  so  tha t  samples  may be 
taken a t  any  t ime,  as  requ i red  by  the  Engineer .  
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106.08 Propr ietary  Products ,  Trade Names and 
Subst i tut ions:  

The cont rac t  may conta in  re fe rences  to  equ ipment ,  mater ia ls  o r  pa ten ted 
processes  by  manufac turer ,  t rade name,  make,  o r  ca ta log number .  

Such re fe rences  sha l l  be  regarded as  es tab l ish ing a  s tandard  o f  qua l i ty ,  
f in ish ,  appearance or  per fo rmance or  as  ind ica t ing a  se lec t ion  based 
upon compat ib i l i t y  wi th  ex is t ing equ ipment  o r  mater ia ls  and sha l l  no t  be 
cons t rued as  l imi t ing se lec t ion  to  a  spec i f i c  i tem or source . 

The use o f  an  a l te rna t ive  or  subs t i tu te  a r t ic le  o f  equ ipment ,  mater ia l  o r  
p rocess  wh ich ,  for  the  purpose in tended,  is  o f  equa l  qua l i ty ,  f in ish ,  
appearance,  o r  per fo rmance and wh ich  is  compat ib le  wi th  ex is t ing 
equ ipment  and mater ia ls ,  when requ i red ,  wi l l  be  permi t ted ,  sub jec t  to 
the  fo l lowing cond i t ions :  

(A)  No cons idera t ion  wi l l  be g iven to  a reques t  fo r  subs t i tu t ion 
pr io r  to  cont rac t  award .   Af te r  award  and in  t ime to  permi t  
cons idera t ion and approva l  wi thout  de lay ing work ,  the 
cont rac tor  sha l l  submi t  a  wr i t ten  reques t  fo r  subs t i tu t ion .  

(B)  A reques t  fo r  subs t i tu t ion  sha l l  inc lude a l l  in fo rmat ion 
necessary fo r  p roo f  o f  equa l i ty  and su i tab i l i t y  fo r  
subs t i tu t ion ,  inc lud ing samples  fo r  tes t ing,  i f  requ i red .   The 
request  fo r  subs t i tu t ion  sha l l  meet  the  s t ipu la t ions se t  fo r th  
in  Subsec t ion  104.13  o f  the  spec i f ica t ions  fo r  Va lue 
Engineer ing Proposa ls .  

(C)  The Depar tment  wi l l  eva lua te  the  in fo rmat ion submi t ted ,  
per fo rm tes ts  when necessary  and make compar ison.   The 
Engineer  wi l l  then  make the  f ina l  dec is ion  as to  acceptab i l i t y  
o f  the  proposed subs t i tu t ion .   The Depar tment  wi l l  ne i ther  be 
l iab le  fo r  any de lay  in  ac t ing upon any reques t  fo r  
subs t i tu t ion  nor  fo r  any  fa i lu re  to  accept any  reques t  
pursuant  to  th is  subs t i tu t ion .  

106.09 Storage of  Mater ia ls :  

Mater ia ls  sha l l  be  so  s to red  as to insure  the  preserva t ion  o f  the i r  qua l i ty  
and f i tness  fo r  the  work .   Stored  mater ia ls ,  even though approved be fore 
s to rage,  may aga in  be  inspec ted  pr io r  to  the i r  use in  the  work .   Stored  
mater ia ls  sha l l  be  loca ted  so as  to  fac i l i ta te  the ir  p rompt  inspec t ion .   
Approved por t ions  o f  the  r igh t -o f -way may be  used fo r  s to rage purposes 
and fo r  the  p lac ing o f  the  cont rac tor 's  p lan t  and equ ipment ,  bu t  any 
add i t iona l  space requ i red  fo r  th is  purpose sha l l  be  prov ided by  the 
cont rac tor  a t  no  add i t iona l  cos t  to  the  Depar tment .   Pr iva te  p roper ty 
sha l l  no t  be  used fo r  s to rage purposes wi thout  wr i t ten  permiss ion o f  the 
owner  and lessee and,  i f  reques ted  by  the  Engineer ,  cop ies  o f  such 
wr i t ten  permiss ion  sha l l  be  fu rn ished to  the  Engineer .   A l l  s to rage s i tes 
sha l l  be  res tored  to  the ir  o r ig ina l  cond i t ion  by  the  cont rac tor  a t  no 
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add i t iona l  cos t  to  the  Depar tment .   Th is  sha l l  no t  app ly  to  the  s t r ipp ing 
and s to r ing o f  topso i l  o r  to  o ther  mater ia ls  sa lvaged f rom the  work .  

106.10 Handl ing Mater ia ls :  

Al l  mater ia ls  sha l l  be  hand led  in  such a  manner  as  to  p reserve  the i r  
qua l i ty  and f i tness  fo r  the work .  

Aggregates  sha l l  be  t ranspor ted  f rom the  s to rage s i te  to  the  work  in  t igh t  
veh ic les so  cons truc ted  as  to  p revent  loss  or  segregat ion  o f  mater ia ls  
a f te r  load ing and measur ing in  o rder  tha t  there  may be  no 
incons is tenc ies  in  the  qua l i ty  and quant i ty  o f  mater ia ls  as  loaded and 
in tended fo r  incorpora t ion  in to  the  work  and the  qua l i ty  and quant i ty  o f  
mater ia ls  as  ac tua l ly  rece ived a t  the  p lace where  they  are  to  be 
incorpora ted  in to  the  work .  

106.11 Unacceptable  Mater ia ls :  

Mater ia l  no t  con forming to  the  requ i rements  o f  the  spec i f i ca t ions ,  
whether  in  p lace  or  no t ,  wi l l  be  re jec ted  and sha l l  be  prompt ly  removed 
f rom the  s i te  o f  the  work ,  un less  o therwise  d i rec ted by  the  Engineer .   No  
re jec ted mater ia l ,  the  defec ts  o f  wh ich  have been cor rec ted ,  sha l l  be 
re tu rned to  the  work  s i te  un t i l  such  t ime as  approva l  fo r  i ts  use  has  been 
g iven by  the  Engineer .  

106.12 Department-Furnished Mater ia l :  

The cont rac tor  sha l l  fu rn ish  a l l  mater ia ls  requ i red to  comple te the  work ,  
except  those spec i f ied  to  be  fu rn ished by  the  Depar tment .  

Mater ia l  fu rn ished by  the  Depar tment  wi l l  be  de l ivered  or  made ava i lab le 
to  the  cont rac tor  as  spec i f ied  in  the  Spec ia l  Prov is ions .  

The cont rac tor  sha l l  rece ive ,  inventory ,  s to re ,  inspec t ,  p ro tec t ,  
d is t r ibu te ,  and ins ta l l  Depar tment  fu rn ished mater ia l  un less  o therwise 
spec i f ied  in  the  Spec ia l  Prov is ions .  

The cos t  o f  hand l ing and p lac ing a l l  mater ia ls  a f te r  they  are  de l ivered 
to  the  cont rac tor  sha l l  be cons idered as  inc luded in  the  cont rac t  p r ice 
fo r  the  i tem in  connect ion wi th  wh ich  they  are  used.  

The cont rac tor  wi l l  be  held  respons ib le  fo r  a l l  mater ia l  de l ivered  to  i t .   
Deduct ions  wi l l  be  made f rom any  mon ies  due i t  to  make good any 
shor tages  or  de f ic ienc ies ,  f rom any  cause whatsoever and fo r  any 
damage wh ich  may occur a f te r  such de l ivery ,  and fo r  any  la te  de l ivery 
charges .  
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106.13 Warrant ies  and Guarant ies: 

The cont rac tor  sha l l  ob ta in  such manufac turer 's  o r  p roducer 's  war ran t ies 
o r  guarant ies  on  a l l  i tems, mater ia ls ,  e lec t r ica l  o r  mechan ica l  equ ipment 
cons is ten t  wi th  those prov ided as  cus tomary  t rade prac t ice .   The fo rm 
in  wh ich  such war ran t ies o r  guarant ies  a re  de l ivered  to  the  cont rac tor  
sha l l  inc lude the  prov is ion  tha t  they are sub ject  to  t rans fer  to  the 
main ta in ing agency  as  named by  the  Depar tment ,  and sha l l  be 
accompan ied  by  proper  va l ida t ion  o f  such fac t .   Trans fer  o f  war ran t ies 
o r  guarant ies  sha l l  occur  a t  the  t ime o f  f ina l  acceptance o f  the  work  o r  
equ ipment  by  the  Depar tment .  

In  add i t ion ,  a contrac tor  war ran ty  o r  guaranty sha l l  be  fu rn ished 
prov id ing fo r  sa t is fac to ry in  serv ice opera t ion o f  the  mechan ica l  and 
e lec t r ica l  equ ipment  and re la ted  components  fo r  a  per iod  o f  s ix  months 
fo l lowing pro jec t  acceptance. 

Shou ld  any de fec t  deve lop  dur ing th is  s ix  month per iod ,  the  mal func t ion 
or  de fec t  sha l l  be  cor rected  by  and a t  the  expense o f  the  cont rac tor ,  
inc lud ing a l l  labor ,  mater ia l  and assoc ia ted  cos ts .  

106.14 Approved Products  List :  

The Approved Produc ts  L is t  i s  a  l i s t  o f  p roduc ts  wh ich  have been shown 
to  meet  the  requ i rements  o f  these Standard  Spec i f ica t ions .   The 
Approved Produc ts  L is t  is  ma in ta ined by  the  Depar tment  and updated 
month ly .   Cop ies  o f  the most  curren t  vers ion  are  ava i lab le  on  the  in te rne t  
f rom the  ADOT Research  Center ,  th rough i ts  Produc t  Eva lua t ion 
Program.  

The cont rac tor  sha l l  ver i fy  tha t  any  produc ts  chosen fo r  use  f rom the 
Approved Produc ts  L is t  are  se lec ted  f rom the vers ion  wh ich  was most 
cur ren t  a t  the  t ime o f  the  b id  open ing.  

Un less  o therwise  spec i f ied  in  the  Spec ia l  Prov is ions ,  p roduc ts  not  
appear ing on  the  Approved Produc ts L is t  a t  the  t ime o f  the  b id  open ing 
may be  used i f  they  meet  the  requ i rements  o f  the  cont rac t  documents .  

When the  Spec ia l  Prov is ions  l imi t  p roduc t  se lec t ion  to  on ly  those l i s ted 
on  the Approved Produc ts  L is t ,  un l is ted  produc ts  wi l l  be  cons idered as 
a  poss ib le  equa l  on ly  i f  they  are  submi t ted  fo r  eva lua t ion  as  fo l lows:   

(A)  No cons idera t ion  wi l l  be  g iven to  a  reques t  fo r  approva l  o f  
an  un l is ted  produc t  p r io r  to  cont rac t  award .   Af te r  award ,  and 
in  t ime to  a l low fo r  cons idera t ion  and tes t ing wi thout  de lay ing 
work ,  the  cont rac tor  sha l l  submi t  a  wr i t ten  reques t  fo r  
approva l  o f  a  new product .  

(B)  I f  the  cont rac tor  wishes  to  p ropose mul t ip le  p roduc ts ,  
separa te  wr i t ten  requests  sha l l  be  submi t ted  fo r  each 
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p roduc t .   A l l  reques ts  must  be  rece ived wi th in  the  t imef rames 
spec i f ied  here in .  

(C)  The cont rac tor ’s  progress  schedu le  sha l l  ind ica te when the  
proposed produc t  is  to be used on  the  pro jec t .   The schedu le  
sha l l  inc lude t ime fo r  the  Depar tment  to  eva lua te  the 
proposed produc t  and shal l  demonst ra te  tha t  there  wi l l  be  no  
impacts  to the c r i t i ca l  pa th .   I f ,  in  the  op in ion o f  the Engineer ,  
the  schedu le  shows tha t  the  eva lua t ion  and approva l  
t imef rame o f  the  proposed produc t  is  no t  reasonab le ,  the 
Depar tment  wi l l  no t  cons ider  the  proposed produc t .  

(D)  A reques t  fo r  the  use  o f  an  un l is ted  produc t  sha l l  inc lude a l l  
in fo rmat ion  necessary  to de termine tha t  a  p roduc t  is  an 
equa l ,  inc lud ing samples fo r  tes t ing,  i f  requ i red .   Un l is ted  
produc ts  wi l l  no t  be  en ter ta ined as  Va lue  Engineer ing (VE)  
Proposa ls .  

(E)  The Depar tment  wi l l  eva lua te  the  in fo rmat ion submi t ted ,  
per fo rm tes ts  when necessary  and make compar ison.   The 
Engineer  wi l l  then  make the  f ina l  dec is ion  as  to  whether  the 
proposed produc t  is  an  equa l .   The Depar tment  wi l l  ne i ther 
be  l iab le  fo r  any  de lay  in  ac t ing upon any  reques t  nor  fo r  any 
fa i lu re  to  approve a  reques t  pursuant  to  the  use  o f  an 
un l is ted  produc t .  

The Depar tment  wi l l  rev iew the  cont rac tor ’s  reques t  fo r  the  use  o f  an 
un l is ted  produc t  wi th in  21 days  o f  the  cont rac tor ’s  submi t ta l  and in fo rm 
the  cont rac tor  in  wr i t ing i f  the  reques t  is  re jec ted,  approved,  o r  i f  the 
Depar tment  wi l l  take  add i t iona l  t ime fo r  eva lua t ion  and tes t ing.   Any  
add i t iona l  in format ion  needed to  eva lua te  the  proposed subs t i tu te 
p roduc t  sha l l  be  submi t ted  in  a  t ime ly  manner .   Unt ime ly  submi t ta ls  o f  
add i t iona l  in fo rmat ion  shal l  resu l t  in  re jec t ion  o f  the proposed subs t i tu te 
p roduc t .  

The cont rac tor  sha l l  no t  be  en t i t led  to  add i t iona l  compensat ion  or  an 
ex tens ion  o f  con t rac t  t ime resu l t ing f rom the  Depar tment ’s  acceptance 
or  re jec t ion  o f  a  p roposed produc t .   B id  p r ices  shal l  no t  to  be  based on 
the  an t ic ipa ted  approva l  o f  a  p roposed produc t .  

106.15 Blank:  

106.16 Salvaged Asphal t ic  Concrete  Mater ia ls :  

The cont rac t  may inc lude mandatory  uses  and op t iona l  uses  fo r  
rec la imed aspha l t ic  concre te  (RAP) .   Mandatory uses  may inc lude mi l led 
aspha l t ic  concre te  fo r  shou lder  bu i ld-up ,  o r  fo r  other  p ro jec t -spec i f ic  
i tems.   Opt iona l  uses  for  RAP,  when a l lowed in  the  cont rac t ,  inc lude 
aspha l t ic  concre te ,  aggregate  bases ,  and aggregate  subbases . 
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For  p ro jec ts  wi th  bo th  mandatory  and op t iona l  uses  fo r  RAP,  the  
cont rac tor  sha l l  ensure tha t  su f f ic ien t  p ro jec t-genera ted  RAP is  
ava i lab le  to  comple te  the  mandatory  i tem(s) ,  o r  p rov ide  RAP f rom o ther  
sources ,  acceptab le  to  the  Engineer ,  to  comple te such mandatory work ,  
a t  no  add i t iona l  cos t  to  the  Depar tment .  

SECTION 107 LEGAL RELATIONS AND RESPONSIBILITY TO 
PUBLIC:  

107.01 Laws to be Observed:  

The cont rac tor  sha l l  keep fu l ly  in fo rmed o f  a l l  Federa l ,  Sta te ,  and loca l  
laws,  o rd inances ,  and regu la t ions  and a l l  o rders  and decrees  o f  bod ies 
or  t r ibuna ls  hav ing any  ju r isd ic t ion or  au thor i ty ,  wh ich  in  any  manner 
a f fec t  those engaged or  employed on  the  work  o r  wh ich  in  any  way a f fec t  
the  conduct  o f  the  work .   The cont rac tor  sha l l  comply  wi th  Drug Free  
Workp lace  Ac t ,  Amer icans  wi th  Disab i l i t ies  Ac t ,  OSHA,  and a l l  o ther  
per t inent  laws re la t ing to  cond i t ions  o f  employment .   The cont rac tor  sha l l  
a t  a l l  t imes observe  and comply  wi th  a l l  laws,  o rd inances ,  regu la t ions ,  
o rders ,  and decrees  and sha l l  de fend,  indemni fy ,  and ho ld harmless  the 
Depar tment  and i ts  representa t ives  aga ins t  any  c la im or  l iab i l i t y  a r is ing 
f rom or  based on  the v io la t ion  o f  any  such law,  o rd inance,  regu la t ion ,  
o rder  o r  decree ,  whether  by  the  cont rac tor  o r  by  any  o f  h is  
subcont rac tors  o r  supp l iers ,  o r  by  any  o f  the i r  employees .    

In  connect ion  wi th  the  perfo rmance o f  the  work ,  the cont rac tor  sha l l  no t  
d isc r imina te  aga ins t  any  employee or  app l ican t  fo r  employment  because 
o f  race ,  re l ig ion ,  co lo r ,  age,  d isab i l i t y ,  o r  na t iona l  or ig in .   The a foresa id 
requ i rement  sha l l  inc lude,  bu t  no t  be  l imi ted to ,  the  fo l lowing:  
employment ,  upgrad ing,  demot ion  or  t rans fer ,  recru i tment  o r  recru i tment 
adver t is ing,  layo f f  o r  termina t ion ,  ra tes  o f  pay ,  o r  o ther  fo rms o f  
compensat ion  and se lec t ion  fo r  t ra in ing,  inc lud ing apprent icesh ip .   The 
cont rac tor  sha l l  pos t  in  consp icuous  p laces ,  ava i lable  to  employees  and 
app l ican ts  fo r  employment ,  no t ices  to  be  prov ided by  the  Depar tment 
se t t ing fo r th  the  prov is ions  o f  the  nond iscr imina t ion requ i rements .   One 
or  more  bu l le t in  boards ,  la rge  enough to  d isp lay  pos ters  and o ther 
in fo rmat ion  requ i red  in  the  cont rac t  sha l l  be  erec ted  on  the  job  s i te 
be fore  any  work is  a l lowed to  begin .   The loca t ion  of  the  bu l le t in  board(s)  
wi l l  be  sub jec t  to  the  approva l  o f  the  Engineer .  

The cont rac tor  sha l l  a lso inser t  the  nond iscr iminat ion  requ i rements  in  
a l l  subcont rac ts .  

107.02 Permits ,  Licenses,  and Taxes: 

The cont rac tor  sha l l  p rocure  a l l  permi ts  and l i censes ;  pay  a l l  charges ,  
fees ,  and taxes ;  and g ive  a l l  no t ices  necessary  and inc identa l  to  the  due 
and lawfu l  p rosecut ion  o f  the  work .  
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107.03 Patented Devices,  Mater ia ls ,  and Processes: 

I f  the  cont rac tor  employs  any  des ign ,  dev ice ,  mater ia l  o r  p rocess 
covered by  le t te rs  o f  pa ten t  o r  copyr igh t ,  the  cont rac tor  sha l l  p rov ide  fo r  
such use by  su i tab le  lega l  agreement  wi th  the  pa ten tee  or  owner .  

The cont rac tor  and the  sure ty  sha l l  de fend,  indemni fy ,  and ho ld  harmless 
the  Depar tment ,  any  a f fected  th i rd  par ty  o r  po l i t i ca l  subd iv is ion  f rom any 
and a l l  c la ims fo r  in f r ingement  by  reason o f  the  use o f  any such pa ten ted 
des ign ,  dev ice ,  mater ia l  o r  p rocess  or  any  t rademark  or  copyr igh t  and 
sha l l  indemni fy  the  Depar tment  fo r  any  cos ts ,  expenses ,  and damages 
wh ich  i t  may be  ob l iged to  pay  by  reason o f  any  in f r ingement ,  a t  any 
t ime dur ing the  prosecut ion  or  a f te r  the  comple t ion o f  the  work .  

107.04 Federa l  Aid Part ic ipat ion:  

When the  Un i ted  Sta tes  Government  pays  a l l  o r  any  por t ion  o f  the  cos t  
o f  a  p ro jec t ,  the  Federal  laws and the  ru les  and regu la t ions made 
pursuant  to  such laws sha l l  be  observed by  the  cont rac tor  and the  work 
sha l l  be  sub jec t  to  the  inspec t ion  o f  the  appropr ia te Federa l  agency .  

Par t ic ipa t ion  and inspect ion  sha l l  in  no sense make the  Federa l  
Government  a  par ty  to  the  cont rac t  and sha l l  in  no way a l te r  the  r igh ts  
o f  e i ther  par ty  to  the  contrac t .  

107.05 Archaeological  Features:  

The a t ten t ion  o f  the  cont rac tor  is  d i rec ted  to   A.R.S.  T i t le  41 ,  Ar t ic le  4 ,  
Archaeo logica l  Discover ies ,  Sec t ions  41-841,  e t  seq. ,  wh ich  make i t  a  
fe lony ,  pun ishab le  by  a  f ine  and impr isonment ,  to  inves t iga te ,  exp lo re 
o r  excavate  on  Sta te  land,  in  o r  on  preh is to r ic  ru ins ,  anc ien t  bur ia l  
grounds,  foss i l i zed  foo tpr in ts ,  h ie roglyph ics,  and a l l  o ther 
a rchaeo logica l  fea tures  o f  Ar izona wi thout  permi ts  f rom the  Ar izona 
Sta te  Museum.  

Sec t ion  6(a)  o f  the Federa l  Archaeo logica l  Resources  Pro tec t ion  Ac t  o f  
1979 spec i f ies  tha t  no  person may excavate ,  remove,  damage,  o r  
o therwise  a l te r  o r  de face any  archaeo logica l  resource  loca ted on pub l ic  
(Federa l )  lands  or  Ind ian lands un less  such ac t iv i ty  is  pursuant  to  a 
permi t  i ssued under  Sect ion  4  o f  the Ac t .   V io lat ions  o f  th is  ac t  a re 
cons idered a  fe lony  and are  pun ishab le  by  f ine  and impr isonment .  

A l though the  Depar tment  wi l l  make every  e f fo r t  pr io r  to  cons t ruc t ion  to 
ident i fy  a l l  cu l tu ra l  resources  in a  p ro jec t  a rea ,  p rev ious ly un ident i f ied 
archaeo logica l  mater ia ls  cou ld  be  found dur ing the  cons t ruc t ion  o f  the 
pro jec t .   When archaeo logica l ,  h is to r ica l ,  o r  pa leonto logica l  fea tures  are 
encountered or  d iscovered dur ing any  ac t iv i ty  re la ted  to the  cons truc t ion 
o f  the  pro jec t ,  the  cont ractor  sha l l  s top  work  immedia te ly  a t  tha t  loca t ion 
and sha l l  take  a l l  reasonab le  s teps  to  secure  the  preserva t ion  o f  those 
fea tures  and no t i fy  the  Engineer .  
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The Engineer  wi l l  d i rec t  how to  p ro tec t  the  fea tures .   The cont rac tor  
sha l l  no t  resume work  un t i l  i t  i s  so  d i rec ted  by  the  Engineer .   In  the 
event  o f  a  suspens ion  o f  work  pursuant to  th is  c lause,  the  cont rac tor  
sha l l  re fe r  to  the  prov is ions  o f  Subsec t ion  104.02  o f  the  spec i f i ca t ions .  

107.06 Histor ic  Preservat ion:  

The a t ten t ion  o f  the contrac tor  is  d i rec ted to  A.R.S.  T i t le  41 ,  Chapter  
4 .2 ,  His to r ic  Preserva t ion ,  Sec t ion  41-861 e t  seq. ,  wh ich  makes i t  a  
fe lony  to  in ten t iona l ly  possess ,  se l l  o r  t rans fer  any  human remain ,  
funerary  ob jec t  o r  o ther  ar t i fac t .  

A l though the  Depar tment  wi l l  make every  e f fo r t  pr io r  to  cons t ruc t ion  to 
ident i fy  a l l  i tems tha t  requ i re  His to r ic  Preserva t ion  in  a p ro jec t  a rea ,  
p rev ious ly  un ident i f ied  human remains ,  funerary ob jec ts ,  o r  a r t i fac ts 
may be  found dur ing the  cons t ruc t ion  o f  the  pro jec t .   When human 
remains  or  funerary  ob jec ts  a re  encountered  or  d iscovered dur ing any  
ac t iv i ty  re la ted to  the  cons t ruc t ion o f  a p ro jec t ,  the  cont rac tor  sha l l  s top 
work  immedia te ly  a t  tha t  loca t ion and sha l l  take a l l  reasonab le s teps  to 
secure  the  preserva t ion  of  those i tems and no t i fy  the  Engineer .  

The Engineer  wi l l  d i rec t  how to  p ro tec t  the  i tems.  The cont rac tor  sha l l  
no t  resume work un t i l  i t  is  so d i rec ted by the Engineer .   In  the event  of  
a  suspens ion  o f  work  pursuant  to  the  c lause,  the  cont rac tor  sha l l  re fe r  
to  the  prov is ions  o f  Subsec t ion  104.02  o f  the  speci f i ca t ions .  

107.07 Sani tary ,  Heal th,  and Sa fety  Provis ions:  

The cont rac tor  sha l l  p rov ide  and main ta in  in  a  neat  and san i ta ry 
cond i t ion  such accommodat ions  fo r  the  use  o f  the  cont rac tor 's  
employees  as  may be  necessary  to  comply  wi th  the  requ i rements  and 
regu la t ions  o f  the  Ar izona Sta te  Depar tment  o f  Hea l th  Serv ices  or  o ther 
au thor i t ies  hav ing ju r isd ic t ion  there in .  

At ten t ion  is  d i rec ted  to Federa l ,  Sta te ,  and loca l  laws,  ru les ,  and 
regu la t ions  concern ing cons t ruc t ion  sa fe ty  and hea l th  s tandards .   The 
cont rac tor  sha l l  no t  requ i re  any  workers  to  work  in  sur round ings  or  under 
cond i t ions  wh ich  are  unsan i ta ry ,  hazardous ,  o r  dangerous  to  the i r  hea l th 
o r  sa fe ty .  

Occupat iona l  Safe ty  and Hea l th  Standards  sha l l  app ly  a t  a l l  t imes.   The 
cont rac tor  sha l l  have,  in  accordance wi th  OSHA requ i rements ,  Mater ia l  
Sa fe ty  Data  Sheets  (MSDS)  ava i lab le  fo r  a l l  app l icab le  mater ia ls  s to red 
or  u t i l i zed  on  the  pro jec t .   Shou ld  the cont rac tor  fa i l  to  fo l low OSHA 
regu la t ions ,  the  Engineer may suspend the  work  by  wr i t ten  no t ice  un t i l  
compl iance has  been achieved.   Any  such fa i lu re  to  comply  wi th  OSHA 
regu la t ions  sha l l  cons t i tu te  wa iver o f  any r igh t  to  c la im fo r  such 
suspended work .   I f  regu la t ions  are  in  conf l i c t ,  the  more  s t r ic t  regu la t ion 
wi l l  app ly .  
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Pr io r  to  cons t ruc t ion  the Depar tment  wi l l  make a reasonab le e f fo r t  to  
loca te ,  iden t i fy ,  and remove po ten t ia l ly  hazardous  or  contaminated 
mater ia ls ,  inc lud ing underground s to rage tanks ,  wi th in  a  p ro jec t  a rea .   
Desp i te  these e f fo r ts ,  some o f  these mater ia ls  may s t i l l  be  found dur ing 
the  cons t ruc t ion  o f  the  pro jec t .   Dur ing cons t ruc t ion  opera t ions ,  shou ld 
mater ia l  be  encountered  wh ich  the  cont rac tor  be l ieves  to  be  hazardous 
or  contaminated ,  the  contrac tor  sha l l  immedia te ly  do  the  fo l lowing:  

(A)  Stop  work  and remove a l l  workers  wi th in  the  contaminated 
area .   For  l i fe  th rea ten ing s i tua t ions ,  fo l low the  procedures 
in  the  Safe ty  Plan ,  speci f ied  in  Subsec t ion  107.08  o f  the 
spec i f i ca t ions .  

(B)  Bar r icade the  area  and prov ide  t ra f f i c  con t ro l ,  i f  necessary ,  
to  p roh ib i t  unauthor ized  en t ry .  

(C)  Not i fy  the  Engineer .   I f  the  Engineer  cannot  be  reached f rom 
th roughout  the  Sta te ,  con tac t  the  Ar izona Department  o f  
Transpor ta t ion  Opera t ions  Center  a t  (602)  257-1563.   I f  the 
Opera t ions  Center  cannot  be  reached,  contac t  the 
Depar tment  o f  Pub l ic  Safe ty  (DPS) .   The cont rac tor  sha l l  no t  
resume work in  the  area  suspec ted  to  conta in hazardous or  
contaminated  mater ia ls  un t i l  approved by  the  Engineer .  

The Depar tment  wi l l  de termine  the  ex ten t  and na ture  o f  the  hazardous 
or  contaminated  area  and spec i fy  a  c lean-up p lan ,  i f  necessary .   Once 
the  Depar tment de termines  the  l imi ts  o f  the  area  a f fec ted by  the 
contaminated  mater ia ls ,  work  may then be  resumed fo r  the  remain ing 
areas  o f  the  pro jec t  where  contaminat ion  is  de termined no t  to  p resent  a 
s ign i f i can t  hazard .  

Subs tan t ia l  suspens ion  o f  work  as  a resu l t  o f  the  d iscovery  o f  
con taminated  or  hazardous  mater ia ls  wi th in  the  pro jec t  l imi ts  sha l l  be  in 
accordance wi th  the  requ i rements  o f  Subsec t ion  104.02  o f  the 
spec i f i ca t ions .  

The Depar tment  wi l l  de termine  the  cont rac tor 's  qua l i f i ca t ions  to  per fo rm 
the  work  spec i f ied in  the  c lean-up p lan .   I f  the  contrac tor  is  no t  qua l i f ied 
to  do the  work  spec i f ied in  the c lean-up p lan ,  the Depar tment  wi l l  ob ta in 
a  cont rac tor  fo r  c leanup.  The Engineer  wi l l  execute  a supp lementa l  
agreement  to  cover  the  add i t iona l  work ,  in  accordance wi th  Subsec t ion 
104.02  o f  the  spec i f i ca t ions .  

107.08 Publ ic  Convenience and Safety:  

(A)   Genera l :  

The cont rac tor  sha l l  a t  a l l  t imes conduct  i ts  work  as  to  ensure  the  least  
poss ib le  obs t ruc t ion  to  t ra f f i c .  
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The sa fe ty  and conven ience o f  the  genera l  pub l ic  and the  res idents 
a long the  h ighway and the  pro tec t ion  o f  persons  and proper ty  sha l l  be 
prov ided fo r  by  the  cont rac tor  in  accordance wi th the  requ i rements  o f  
Subsec t ion  104.04  o f  the  spec i f i ca t ions .  

The cont rac tor  sha l l  ab ide  by  OSHA Regu la t ions ,  inc lud ing,  bu t  no t  
l imi ted  to ,  29  CFR,  Par t  1926,  and 29  CFR,  Par t  1910,  as  we l l  as  a l l  
app l icab le  s tandards  o f  the  U.S.  EPA,  the  ADEQ,  and the  U.S.  Mine  
Safe ty  and Hea l th  Admin is t ra t ion  (MSHA) .   The cont rac tor  sha l l  ma in ta in 
a  copy  o f  the  spec i f ied  OSHA Standards  on  the  cons t ruc t ion  s i te  a t  a l l  
t imes.  

The cont rac tor  sha l l  fu rn ish  and ins ta l l  72- inch  temporary  cha in  l ink 
fenc ing,  o r  approved equa l ,  sa t is fac to ry  to  the  Engineer ,  a round a l l  
ma jor  s t ruc tu re  cons t ruct ion  areas  ( i .e . ,  br idges,  pumphouses ,  d rop 
s t ruc tu res ,  re ta in ing wa l ls ,  e tc . )  and around any  unat tended excavat ion 
deeper  than 4  fee t ,  wi th s lopes  s teeper  than 1 :2  (V:H) .   Temporary  
fenc ing sha l l  comple te ly  enc lose  the  re fe renced cons t ruc t ion  ac t iv i ty  
and sha l l  be  secured a f te r  normal  work ing hours  to  p revent  unauthor ized 
access .   Where  ca l led  fo r  in  the p lans ,  new permanent  fenc ing sha l l  be 
ins ta l led  as  soon as  prac t icab le .  

Temporary  fence mater ia ls  wh ich  are  no  longer  needed to  res t r ic t  access 
to  the  work a rea  may be  ut i l i zed  in  cons t ruc t ing permanent  fence.   Fence 
mater ia ls ,  wh ich  in  the  opin ion  o f  the Engineer  a re  unacceptab le  due to 
e i ther  appearance or  s t ruc tu ra l  de fec ts ,  sha l l  be rep laced wi th  new 
mater ia ls .   No d i rec t  payment  wi l l  be  made fo r  fu rn ish ing or  ins ta l l ing 
temporary  fenc ing.   Permanent  fenc ing wi l l  be  measured and pa id  under 
the  appropr ia te  b id  i tems. 

Un less  o therwise  approved in  wr i t ing by  the  Engineer ,  open u t i l i t y  
t renches  sha l l  be  l imi ted to  50  fee t  in  length ,  except  fo r  cas t - in -p lace 
p ipe  ins ta l la t ions ,  dur ing non-work ing hours  and sha l l  be  covered wi th 
s tee l  p la te  in  a  manner  sa t is fac to ry  to  the  Engineer .  

(B)   Safety  Plan:  

The cont rac tor  sha l l  submi t  a  Safe ty  Plan  a t  the  precons t ruc t ion 
conference.  The cont rac tor  may submi t  the  Safe ty  Plan  pr io r  to  the  
precons t ruc t ion  conference bu t  no t  un t i l  the  cont ract  is  executed  by  bo th 
the  cont rac tor  and the  Depar tment .   The Safe ty  Plan  sha l l  spec i fy  the 
procedures  the  contrac tor  wi l l  imp lement  to  sa t is fy  OSHA and any  s ta te 
occupat iona l  sa fe ty  gu ide l ines  re la ted  to  the  worker ,  as  we l l  as  the  
pub l ic ,  in  the  cons truc t ion  o f  excavat ions ,  s t ruc tu res ,  and conf ined a i r  
spaces  a long wi th  a l l  o ther  ac t iv i t ies  invo lved in the  pro jec t .   The p lan 
must  a lso  address :  

(1 )  Si te -spec i f i c  sa fe ty ru les and procedures to  dea l  wi th  the 
types  o f  r isks  expec ted  to be  encountered  on  the  s i te ;  
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(2 )  Rout ine  inspec t ion  o f  cons t ruc t ion  s i tes  to  ensure 
compl iance wi th  app l icab le  loca l ,  s ta te ,  and federa l  
sa fe ty  laws and regu la t ions ;  

(3 )  Tra in ing o f  employees  in  sa fe  p rac t ices  and procedures ;  

(4 )  Ava i lab i l i t y  o f  f i rs t -a id,  med ica l ,  and emergency 
equ ipment  and serv ices  a t  the  cons t ruc t ion s i te ,  
inc lud ing ar rangements  for  emergency  t ranspor ta t ion ;   

(5 )  Secur i ty  p rocedures  to p revent the f t ,  vanda l ism,  and 
o ther  losses  a t  the  cons t ruc t ion  s i te ;  and 

(6 )  Emergency  Veh ic le  Access  Plan  (EVAP)  as  de ta i led 
here in .  

The Safe ty  Plan  sha l l  inc lude a  l i s t  o f  emergency  procedures ,  phone 
numbers ,  and methods  o f  communica t ion  for  med ica l  fac i l i t ies ,  Po l ice ,  
F i re  Depar tment ,  and o ther  emergency  serv ices wh ich  may become 
necessary .   The cont rac tor  sha l l  be respons ib le  fo r  p rov id ing Fi rs t  A id 
t rea tment  and med ica l  supp l ies  on  the  pro jec t  s i te,  in  accordance wi th 
OSHA 29 CFR,  Par t  1910, and fo r  p roduc ing and main ta in ing records  o f  
any  in ju ry - re la ted  inc idents .   The Safe ty  Plan  sha l l  inc lude the 
requ i rement  tha t  a l l  workers  must wear  OSHA approved hard  ha ts ,  
re f lec t ive  sa fe ty  ves ts  o r  o ther  approved h igh  v is ib i l i t y  warn ing 
garments ,  work  shoes ,  and,  when appropr ia te ,  safe ty  g lasses  wh i le  in  
cons t ruc t ion  areas .   The Cont rac tor ’s  Pro jec t  Super in tendent  o r  Safe ty 
Superv isor  sha l l  ensure  tha t  v is i to rs  comply  wi th  the above requ i rements 
as  appropr ia te .  

The Safe ty  Plan  sha l l  inc lude an  EVAP.   An emergency  event  is  de f ined 
as  an  inc ident  tha t  requ i res  an  emergency  veh ic le  to  respond. 

When an EVAP is  inc luded in  the  pro jec t  p lans ,  tha t  p lan  sha l l  govern 
un less  an  a l te rna te  p lan ,  acceptab le  to  the  Engineer ,  i s  submi t ted  by  the 
cont rac tor  and accepted  in  wr i t ing by  the  Engineer .   I f  the  cont rac tor  
uses  the  EVAP prov ided by  the  Depar tment ,  i t  sha l l  be  submi t ted  as  par t  
o f  the  Safe ty  Plan .   I f  no EVAP is  p rov ided or  i f  the  cont rac tor  des i res 
to  dev ia te  f rom the  EVAP prov ided in  the  p lans ,  the  cont rac tor  sha l l  
submi t  i t  to  the  Engineer  fo r  approva l  as  par t  o f  the  Safe ty  Plan .   The 
cont rac tor ’s  EVAP sha l l  be  prepared by  an  ind iv idua l  meet ing the 
qua l i f i ca t ions  descr ibed in  Subsec t ion  701-1  of  the  spec i f i ca t ions.   
Regard less  o f  whether  an  EVAP is  p rov ided by  the  Depar tment  o r  by  the 
cont rac tor ,  the  EVAP sha l l  be  inc luded in  the  Safe ty  Plan  and 
incorpora ted  in to  the  t ra f f i c  con t ro l  p lans .  

The EVAP sha l l  descr ibe  those measures  to  be imp lemented dur ing 
cons t ruc t ion  to ensure  that  emergency  veh ic les  have access ,  a t  a l l  t imes 
and fo r  a l l  phases  o f  cons t ruc t ion ,  wi th in  and th rough the  cons t ruc t ion 
s i te  un t i l  the  pro jec t  is  subs tan t ia l ly  comple te .   The EVAP sha l l  de l ineate 
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o r  descr ibe  the  manner  in  wh ich  access  is  ava i lab le ,  inc lud ing t ra f f i c  
con t ro l  dev ices  or  a l te rnate  emergency  veh ic le  access  rou tes .  

The cont rac tor  sha l l  communica te  the  EVAP,  and any  updates  to  the 
p lan ,  to the Engineer  fo r  d isseminat ion  to  a rea  law enforcement  and 
emergency  responders .  

The cont rac tor  sha l l  imp lement  and main ta in  the  pro jec t ’s  EVAP unt i l  
subs tan t ia l  comple t ion .   The cont rac tor  sha l l  ensure  tha t  a l l  personne l ,  
and those o f  any subcont rac tors  employed by  the  cont rac tor ,  a re  fami l iar  
wi th  the  p lan  and the i r  respons ib i l i t ies  fo r  i ts  use .  

In  the  sa fe ty  p lan ,  the  cont rac tor  sha l l  des ignate  a competent  person as 
Safe ty  Superv isor  to  be  respons ib le  for  imp lementa t ion  o f  the  Safe ty 
Plan  th roughout  the  contrac t  per iod .   The Safe ty  Superv isor  sha l l  be 
capab le  o f  iden t i fy ing ex is t ing and pred ic tab le  hazards  in  the 
sur round ings ,  o r  work ing cond i t ions  wh ich are unsan i ta ry ,  hazardous ,  o r  
dangerous  to  employees ,  and have au thor i ty  to  take  prompt  cor rec t ive 
measures to  mi t iga te  o r  e l imina te  them.   The Safe ty  Superv isor  sha l l  
a lso  conduct  sa fe ty  meet ings ,  oversee and main ta in  sa fe  jobs i te 
cond i t ions ,  and ensure  tha t  emergency  procedures ,  phone numbers ,  and 
a l l  app l icab le  OSHA not i f i ca t ion  pos ters  a re  consp icuous ly p laced in  a l l  
work  a reas .  

The Safe ty  Superv isor  sha l l  ma in ta in  records  demonst ra t ing tha t  a l l  
workers  have su f f ic ien t  exper ience to  opera te  the i r  equ ipment ,  and have 
been ins t ruc ted  in  the  proper  opera t ion  o f  the  equ ipment .  

The Safe ty  Superv isor  sha l l  fu rn ish  ev idence tha t  c rane opera tors  have 
been ins t ruc ted  in accordance wi th  the  requ i rements  o f  OSHA 29 CFR,  
Par t  1926.550,  Subpar t  N,  and 1926.955,  Subpar t  V.  

The Safe ty  Plan  submi t ted  by the cont rac tor  sha l l  inc lude proposed 
methods  to  p revent  unauthor ized  persons  f rom gain ing access  to  the 
work  a reas .  

The Engineer  wi l l  rev iew the  Safe ty Plan  and wi l l  e i ther  approve the 
Safe ty  Plan  or  iden t i fy  any  add i t iona l  i tems tha t  need to  be inc luded no 
more  than 10  work ing days  a f te r  submi t ta l .   The cont rac tor  sha l l  then 
mod i fy  the  Safe ty  Plan ,  i f  necessary ,  fo r  re -submit ta l  to  the  Engineer 
wi th in  f i ve  work ing days .   The cont rac tor  sha l l  no t  commence work  un t i l  
the  Safe ty  Plan  has  been approved,  un less  au thor ized  by  the  Engineer .  

107.09 Barr icades and Warning Signs:  

The cont rac tor  sha l l  prov ide ,  e rec t ,  and main ta in  a l l  necessary 
bar r icades ,  su i tab le  and su f f ic ien t  l igh ts ,  danger  s igna ls ,  s igns ,  and 
o ther  t ra f f i c  con t ro l  dev ices  and sha l l  take  a l l  necessary  precaut ions  fo r  
the  pro tec t ion  o f  the work and sa fe ty  o f  the pub l ic .   Highways  c losed to 
t ra f f i c  sha l l  be  pro tec ted  by  e f fec t ive  bar r icades ,  and obs truc t ions  sha l l  
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be  i l lumina ted  dur ing hours  o f  darkness .   Su i tab le warn ing l igh ts  sha l l  
be  prov ided to  cont ro l  and d i rec t  t ra f f i c  p roper ly .  

The cont rac tor  sha l l  e rec t  warn ing s igns  in  advance o f  any  p lace  on  the 
pro jec t  where  opera t ions  may in te r fe re  wi th  the  use o f  the  road by  t ra f f ic ,  
and a t  a l l  in te rmed ia te  poin ts  where  the  new work  c rosses  or  co inc ides 
wi th  an  ex is t ing road.   No s igns ,  bar r icades ,  l igh ts ,  o r  o ther  p ro tec t ive 
dev ices sha l l  be d ismant led  or  removed wi thout  permiss ion  o f  the 
Engineer .  

A l l  s igns ,  bar r icades ,  l igh ts ,  temporary  s igna ls ,  and o ther  p ro tec t ive 
dev ices  sha l l  con form to the  requ i rements  o f  the  Manua l  o f  Un i fo rm 
Tra f f ic  Cont ro l  Dev ices (MUTCD) and assoc ia ted  Ar izona Depar tment o f  
Transpor ta t ion  Supp lement  (ADOT Supp lement ) .  

107.10 Use of  Explosives:  

When the use  o f  exp los ives  is  necessary  fo r  the  prosecut ion o f  the  work ,  
the  cont rac tor  sha l l  exerc ise  the  u tmost  care  no t  to  endanger  l i fe  o r  
p roper ty .   The cont rac tor  sha l l  be  respons ib le  fo r  a l l  damage resu l t ing 
f rom the  use  o f  exp los ives .  

The cont rac tor  sha l l  fu rn ish  and erec t  spec ia l  s igns  to  warn  the  pub l ic  
o f  the  cont rac tor 's  b las t ing opera t ions .   Such s igns  sha l l  be  p laced a t  
appropr ia te  po in ts  wi th in  the  l imi ts  o f  the  pro jec t  and these s igns  sha l l  
be  main ta ined as  to  be  c lear ly  ev ident  to  the  pub l ic  dur ing a l l  c r i t i ca l  
per iods  o f  the  b las t ing opera t ions .  

I f  b las t ing is  to  be  done invo lv ing the use  o f  e lec t r ic  b las t ing caps ,  the 
s igns  sha l l  inc lude a  warning s ta tement  tha t  a l l  mobi le  rad io  t ransmi t te rs 
shou ld  be  tu rned o f f .  

In  advance o f  do ing any b las t ing work  invo lv ing the  use  o f  e lec t r ic  
b las t ing caps  wi th in  200 fee t  o f  any  ra i l road t rack  or  s t ruc tu re ,  the 
cont rac tor  sha l l  no t i fy  the ra i l road company o f  the  loca t ions ,  da te ,  t ime 
and approx imate  dura t ion o f  such b las t ing opera t ions .  

The method o f  use ,  s tor ing and hand l ing o f  exp los ives and l iqu id 
in f lammable  mater ia ls  sha l l  con form wi th  a l l  Sta te  and loca l  laws, 
regu la t ions  and sa fe ty  codes .   A l l  s to rage p laces  sha l l  be  marked c lear ly  
and in  la rge  le t te rs :   DANGEROUS EXPLOSIVES.  

Where  no loca l  laws or  o rd inances  app ly ,  s to rage sha l l  be  prov ided 
sa t is fac tory  to  the  Engineer  and in  genera l  no t  c loser  than 1 ,000 feet  
f rom the  road or  f rom any  bu i ld ing,  camping area ,  o r  p lace  o f  human 
occupancy .  

The cont rac tor  sha l l  not i fy  each proper ty  owner  and pub l ic  u t i l i t y  
company hav ing s t ruc tu res  or  fac i l i t ies  in  p rox imi ty  to  the  s i te  o f  the  
work  o f  the  cont rac tor 's  in ten t ion  to  use  exp los ives .   Such no t ice  sha l l  
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be  g iven su f f ic ien t ly  in  advance to enab le  them to  take such s teps as 
they  may deem necessary to  p ro tec t  the i r  p roper ty  f rom damage.  

Before  any  exp los ives  are  used,  the  cont rac tor  sha l l  ob ta in  necessary 
permi ts  f rom and comply wi th  the  requ i rements  of  the  Nat iona l  Park 
Serv ice ,  Fores t  Serv ice ,  Bureau o f  Ind ian  Af fa i rs  o r  o ther  au thor i ty  
hav ing ju r isd ic t ion  over  the  area .  

107.11 Protect ion and Restorat ion of  Property  and 
Landscape:  

The cont rac tor  sha l l  be  respons ib le  fo r  the  preservat ion  o f  a l l  pub l ic  and 
pr iva te  proper ty  and sha l l  p ro tec t  care fu l ly  f rom d istu rbance or  damage 
a l l  land  monuments  and proper ty  marks  un t i l  the  Engineer  has  wi tnessed 
or  o therwise  re ferenced the i r  loca t ion .   Land monuments  and proper ty 
marks  sha l l  no t  be  moved by  the  cont rac tor  un t i l  d i rec ted  by  the 
Engineer .  

Pr iva te  mai l  boxes  wi th in  the  l imi ts  o f  opera t ions  sha l l  be  temporar i l y  o r  
permanent ly  re loca ted ,  as  requ i red ,  by  the  cont ractor  in  such a  manner 
as  to  permi t  un in te r rup ted  mai l  serv ice .  

Ex is t ing fences ,  po le  l ines ,  s igns ,  bu i ld ings ,  and st ruc tu res tha t  a re to 
remain  in  p lace  sha l l  be  pro tec ted  f rom in ju ry  o r  damage.  

The cont rac tor  sha l l  be  respons ib le  for  a l l  damage or  in ju ry  to  p roper ty 
o f  any  charac ter ,  dur ing the  prosecut ion  o f  the  work ,  resu l t ing f rom any  
ac t ,  omiss ion ,  neglec t ,  o r  misconduct  in  the  cont rac tor 's  manner  or  
method o f  execut ing work  o r  a t  any  t ime due to  de fec t ive work  o r  
mater ia ls  and the  cont rac tor  wi l l  no t  be  re leased f rom sa id  respons ib i l i ty  
un t i l  the  pro jec t  has  been comple ted  and accepted .  

When or  where  any  d i rec t  o r  ind i rec t  damage or  in ju ry  is  done to  pub l ic  
o r  p r iva te p roper ty  by  o r  on  account  o f  any ac t ,  omiss ion ,  neglec t  or  
misconduct  in  the execut ion  o f  the  work  o r  in  consequence o f  the 
nonexecut ion  thereo f  by the  contrac tor ,  the  cont rac tor  sha l l  res to re ,  a t  
no  add i t iona l  cos t  to  the  Depar tment ,  such proper ty  to  a  cond i t ion s imi la r  
to  o r  equa l  to  tha t  ex is t ing be fore  such damage or  in ju ry  was done,  by 
repa i r ing,  rebu i ld ing or  o therwise  res tor ing as may be  d i rec ted or  i t  sha l l  
make good such damage or  in ju ry  in  an  acceptab le manner .  

The cont rac tor  sha l l  no t  de face ,  in ju re ,  or  des t roy  t rees ,  shrubs ,  o r  cac t i  
except  as  requ i red  to  comple te  the  proposed cons t ruc t ion .   The a t ten t ion 
o f  the  cont rac tor  is  ca l led  to  the  requ i rements  o f  the  Ar izona Nat ive  Plan t  
Law,  A.R.S.  Sec t ion  3-901,  e t  seq.   The cont rac tor  sha l l  g ive  the  Ar izona 
Depar tment  o f  Agr icu l tu re  a t  leas t  10  days  no t ice pr io r  to  any  c lear ing 
opera t ions .  

Nat ive  p lan ts  as  de f ined by  the  Sta tu tes  sha l l  no t  be  t ranspor ted  f rom 
the  land or  o f fe red  fo r  sa le  wi thout  the wr i t ten  permiss ion  o f  the 
Commiss ion .  
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Not ice  sha l l  be  sent  to :  

Ass is tan t  Di rec to r  
Div is ion  o f  Compl iance 

Ar izona Depar tment  o f  Agr icu l tu re 
Sta te  Of f ice  Bu i ld ing,  Room 414 

1688 West  Adams St ree t  
Phoen ix ,  Ar izona  85007 

Mater ia ls  removed dur ing cons t ruc t ion  opera t ions such as  t rees ,  s tumps, 
bu i ld ing mater ia ls ,  i r r iga t ion ,  and dra inage s t ruc tures ,  b roken concre te 
and o ther  s imi la r  mater ia ls  sha l l  no t  be  dumped on e i ther  p r iva te  o r  
pub l ic  p roper ty  un less  the  cont rac tor  has  ob ta ined wr i t ten  permiss ion 
f rom the  owner  o r  pub l ic  agency  wi th  ju r isd ic t ion  over  the  land.   Wr i t ten 
permiss ion  wi l l  no t  be  requ i red ,  however ,  when mater ia ls  a re  d isposed 
o f  a t  an  opera t ing,  pub l ic  dumping ground.  

Under  no  c i rcumstances  sha l l  the  d isposa l  o f  debr is  f rom cons t ruc t ion 
opera t ions  c rea te  a  b lemish  on  the  landscape.   Mater ia l  wh ich  is  to  be 
s tockp i led  or  d isposed o f  o f f -s i te  sha l l  no t  encroach on  runn ing or  
in te rmi t ten t  s t reams,  o r  other  waters  o f  the  U.S.  un less  the  cont rac tor  
has  ob ta ined the  appropr ia te  permi ts  in  accordance wi th  app l icab le  s ta te 
and federa l  regu la t ions .  

Hau l ing ou ts ide  o f  s lope s taked areas  wi l l  no t  be  permi t ted  except 
a round concre te  s t ruc tu res ,  s t ruc tu ra l  p la te  p ipe  and a t  loca t ions  where 
topograph ica l  o r  o ther  fea tures  render  i t  imprac t ica l .  

Hau l  rou tes  ou ts ide  o f  s lope s taked areas  sha l l  be  as  shor t  as  p rac t ica l  
and sha l l  min imize de facement  o f  o r  in ju ry  to  landscape fea tures and 
vegeta t ion .   Such hau l  rou tes  sha l l  be  ob l i te ra ted  and the  ground 
res tored  to  a  cond i t ion  s imi la r  to  o r  equa l  to  tha t  ex is t ing be fore  such 
hau l ing was s ta r ted .  

107.12 Forest  Protect ion:  

(A)   Genera l :  

I f  a  p ro jec t  o r  a  mater ia l  p i t  i s  loca ted  on  land wh ich  is  under  the  
ju r isd ic t ion  o f  the  USDA Fores t  Serv ices  (Fores t  Serv ice) ,  the  cont rac tor  
sha l l  comply  wi th  a l l  appl icab le  Sta te and Federa l  laws,  Federa l  ru les 
and regu la t ions ,  and the  requ i rements  o f  the  Nat iona l  Fores t  in  wh ich 
the  work  is  loca ted .  

Throughout  th is  subsec t ion ,  the  te rm Fores t  Serv ice  Of f icer  is  used.  
Th is  person sha l l  be unders tood to  be  the  Dis t r ic t  Ranger  o r  any  o ther 
person au thor ized  or  duly  appo in ted  to  ac t  in  a l l  mat te rs  a f fec t ing 
Nat iona l  Fores t  lands  and resources .   Fores t  Serv ice  Of f icers  fo r  each 
pro jec t ,  when app l icab le ,  wi l l  be  des ignated  in  the  Spec ia l  Prov is ions .  
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Add i t iona l  requ i rements  of  the  Nat iona l  Fores t  may be  spec i f ied  in  the 
Spec ia l  Prov is ions  and may inc lude a  c lear ing p lan ,  a  min ing p lan ,  and 
an  eros ion  cont ro l  and seed ing p lan .  

Un less  prov ided fo r  o therwise  in  the  Spec ia l  Prov is ions ,  the  cont rac tor  
sha l l  comply  wi th  the  fo l lowing min imum requ i rements  fo r  ac t iv i t ies 
wi th in  the  Nat iona l  Fores t :  

(1 )  The cont rac tor  sha l l  do  every th ing reasonab ly  wi th in  the 
cont rac tor 's  power  to  p revent  fo res t  f i res and shal l  no t  
d ispose o f  mater ia l  by  burn ing wi thout  a wr i t ten  permi t  
f rom the  Fores t  Serv ice .  

(2 )  The cont rac tor  sha l l  no t  cu t  t imber  o r  b rush  or  commence 
work  in  any  mater ia l  p i t  unless  a  permi t  to  do  so  has  been 
ob ta ined f rom the  Fores t  Serv ice .  

(3 )  The cont rac tor  sha l l  fu l l y  repa i r  a l l  damage caused by  i ts  
opera t ions  and prov ide  main tenance commensura te  wi th  
the  cont rac tor 's  use  o f  Nat iona l  Fores t  roads  and t ra i ls .  

(4 )  The cont rac tor  sha l l  fu l l y  comply wi th  a l l  requ i rements 
regard ing a i r  qua l i ty .  

The Depar tment ’s  pub l ica t ion ,  Requ i rements  fo r  the  Ut i l i za t ion  o f  the  
Schedu le  o f  Equ ipment  Renta l  Rates  fo r  Equ ipment  Used on  Force 
Account  Work ,  wi l l  no t  be  app l icab le  when the  contrac tor 's  equ ipment  is  
be ing u t i l i zed  under  the  d i rec t ion  o f  the  Fores t  Serv ice  Of f icer  in  the 
suppress ion  o f  f i res .  

(B)   Fi re  Plan:  

The fo l lowing ou t l ines  the  mutua l  respons ib i l i t ies  o f  the  Fores t  Serv ice ,  
the  Depar tment and the  cont rac tor  to  ensure  e f fec t ive  p revent ion  and 
prompt  suppress ion  o f  a l l  f i res  wi th in  the  r i gh t -o f -way and o ther  work  
a reas .  

   (1 )  Genera l :  

Fi res  d iscovered by  the  cont rac tor  and i ts  employees  sha l l  be  prompt ly  
repor ted  to  the  Engineer  and the  Fores t  Serv ice  Off icer .   The cont rac tor  
and i ts  employees  sha l l  take  ac t ion  on  any  and a l l  f i res  wi th in  the 
r igh t -o f -way and work  a reas  and wi th in  a  ha l f -mi le  zone ad jacent  there to .   
F i res  sha l l  be  a t tacked prompt ly  so  as  to  cont ro l  them wh i le  they  are 
smal l .   F i res  sha l l  no t  be  abandoned un t i l  the  Fores t  Serv ice  Of f icer  
dec la res  the  f i re  to  be  out  o r  re l ieves  the  cont rac tor  and i ts  employees . 

The cont rac tor  sha l l  p lace  i ts  equ ipment  and employees  a t  the d isposa l  
o f  the  Fores t  Serv ice  Of f icer  fo r  the  purpose o f  f igh t ing f i res  in  
accordance wi th  th is  p lan.  
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Equ ipment  w i l l  be  opera ted  by  employees  o f  the  cont rac tor .   The Fores t  
Serv ice  wi l l  assume no respons ib i l i ty  toward  such equ ipment  fo r  o rd inary 
wear  o r  damage due to  negl igence,  care lessness ,  o r  wi l l fu l  misconduct .  

   (2 )  Personnel :  

The cont rac tor  sha l l  p rov ide  the  Fores t  Serv ice  Of f icer  wi th  a  l i s t  o f  the 
names o f  key  personne l  who wi l l  ac t  in  the  mat te r  of  f i re  p revent ion  and 
f i re  suppress ion .   The Fores t  Serv ice  Of f icer  wi l l  p rov ide  the  cont rac tor  
a  s imi la r  l i s t  o f  names.   Each l i s t  sha l l  be  kept  cur ren t  as to  the  names, 
addresses ,  and phone numbers .  

   (3 )  Reimbursement:  

Reimbursement  to  the  cont rac tor  o r  the  cont ractor 's  employees for  
equ ipment  u t i l i zed ,  inc lud ing opera tors ,  wi l l  be  made by  the  Forest  
Serv ice  in  accordance wi th  ra tes  wh ich  have been prev ious ly  negot ia ted 
and agreed upon.   These ra tes  wi l l  be  es tab l ished pr io r  to  mob i l i za t ion 
o f  personne l  and equ ipment  to  be  used fo r  the  suppress ion  o f  f i res .  

The Fores t  Serv ice  wi l l  no t  re imburse  the  cont rac tor ,  subcont rac tor ,  or  
the i r  employees  fo r  the  suppress ion  o f  f i res  s ta r ted  by  them. 

The cont rac tor  and the  cont rac tor 's  employees ,  in  suppress ing f i res 
caused by  o thers ,  inc luding l igh tn ing-caused f i res ,  in  work  a reas  or  
wi th in  a  ha l f -mi le zone o f  work  a reas  wi l l  be  re imbursed by  the  Fores t  
Serv ice  fo r  such suppression .  

In  emergenc ies ,  the  cont rac tor  and the  cont rac tor 's  employees  may be 
ca l led  upon to suppress  f i res  on  o ther  Nat iona l  Fores t  lands  ou ts ide  the 
normal  ha l f -mi le  zone.  The cont rac tor  and i ts  employees  wi l l  be 
re imbursed by  the  Fores t  Serv ice  fo r  such suppression .  

I f  the  Fores t  Serv ice  reques ts  tha t  any  equ ipment be  made ava i lab le  on 
s tandby  s ta tus ,  re imbursement  to  the  cont rac tor  wi l l  be  made a t  a  ra te 
es tab l ished by  negot ia t ion .  

   (4 )  Tool  Cache:  

The cont rac tor  sha l l  fu rn ish  and main ta in  a too l  cache a t  the  ac t ive work 
s i tes  as  des ignated  by  the Fores t  Serv ice Of f icer .   Each too l  cache sha l l  
con ta in  f i ve  long-hand led  (Round Po in t ,  s ize  No.  1 )  shove ls ,  f ive  Mc leod 
too ls  and two pu lask is  wi th  sheaths .   These too ls  are  requ i red  separa te 
f rom,  and in  add i t ion  to ,  the  too ls  requ i red  on  equ ipment .  

   (5 )  Vehic les:  

Al l  veh ic les  on  the  pro jec t ,  except  those capab le  o f  bu i ld ing f i re  l ine  and 
fue l  o r  serv ice  t rucks ,  sha l l  have a  min imum of  one long-hand led ,  s ize 
No.  1 ,  round-po in ted  shove l ;  one ax  or  pu lask i  wi th  sheath ;  and no t  less 
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than one 2-1 /2  pound capac i ty ,  ABC t r ip le  c lass ,  d ry  chemica l  f i re  
ex t ingu isher .  

A l l  ear th  mov ing equ ipment ,  such as  dozers  and scrapers ,  sha l l  have a 
5-1 /2  pound capac i ty ,  ABC t r ip le  c lass ,  d ry  chemica l  f i re  ex t ingu isher .  

A l l  serv ice  and fue l  t rucks  sha l l  be equ ipped wi th  a  10 pound capac i ty ,  
ABC t r ip le  c lass ,  d ry  chemica l  f i re  ex t ingu isher  and one long-hand led,  
s ize  No.  1 ,  round-po in ted shove l .  

A l l  in te rna l  combust ion  engines ,  inc lud ing those on  t rac to rs ,  jammers  or  
any  s ta t ionary  o r  mob i le equ ipment ,  sha l l  be  equ ipped wi th  a spark 
a r res ter  o f  a  type  approved by  the  Fores t  Serv ice.   Heavy  equ ipment 
equ ipped wi th  an  exhaust  d r iven  tu rbocharger  in  good work ing order  and 
wi th  no  exhaust  bypass wi l l  qua l i fy .   A s t ra igh t ,  mechan ica l ly  d r iven 
supercharger  does  no t  qua l i fy .   L igh t  t rucks  up  to  two- ton ,  p ickups ,  
jeeps ,  and passenger  cars  sha l l  have e f fec t ive muf f le rs  and exhaust  
p ipes  comparab le  to  the  manufac turer 's  s tandard  equ ipment  ins ta l la t ion . 

Al l  in te rna l  combust ion  engine  dr iven  veh ic les  and equ ipment  wi l l  be 
inspec ted  by  the  Fores t  Serv ice  Of f icer  p r io r  to  in i t ia l  opera t ion .   A l l  
such  veh ic les  and equ ipment  a r r iv ing on the  work  a f te r  the  in i t ia l  
inspec t ion  sha l l  be  repor ted  to  the  Fores t  Serv ice  Of f icer  fo r  inspec t ion 
pr io r  to  opera t ion .   A l l  equ ipment  wi l l  be  inspec ted  per iod ica l ly  a f te r  the 
in i t ia l  inspec t ion  to  ensure  tha t  spark  a r res ters  o r  tu rbocharger  a re  in  
work ing order .   A l l  opera tors  sha l l  submi t  the i r  equ ipment  to  the  Fores t  
Serv ice  Of f icer  fo r  inspect ion  upon request .  

A l l  1975 and la te r  mode l  passenger  veh ic les  and p ickups  equ ipped wi th 
a  ca ta ly t ic  conver te r  wi l l  have a  s t icker c lear ly  d isp layed on the 
dashboard  warn ing the  dr iver  o f  the  f i re  hazard  of  d r iv ing the  veh ic le  
over  o r  park ing the  veh ic le  where  ta l l  grass  or  o ther f lammable  mater ia ls  
can come in  contac t  wi th  the  ca ta ly t ic  conver te r .  

The cont rac tor  sha l l  make da i ly  inspec t ions  o f  a l l  in te rna l  combust ion 
engines ,  s ta t ionary  and mob i le ,  to  ascer ta in  tha t  spark  a r res ters  and 
muf f le rs  a re  who le  and e f fec t ive ,  and tha t  there are  no  connect ions  tha t  
can  leak  burn ing par t ic les.  

   (6 )  Smoking:  

There  sha l l  be  no  smok ing wh i le  work ing.   Th is  requ i rement  app l ies  to 
those ac t iv i t ies wh ich  requ i re  tha t  work  be  per fo rmed in  an unc leared 
area ,  such as  c lear ing and fenc ing opera t ions .   Smok ing sha l l  be 
res t r ic ted  to  a reas  a  min imum of  2  fee t  in  d iameter  wh ich  have been 
c leared to  minera l  so i l .   A l l  smok ing mater ia l  sha l l  be  comple te ly  
ex t ingu ished be fore  leav ing these areas .  

There  sha l l  be  no  smok ing when t rave l ing except  when t rave l ing on  a  
grave led ,  o i led ,  o r  o therwise  sur faced road.   Veh ic les  sha l l  be  equ ipped 
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wi th  ash  t rays .   Smok ing mater ia l  sha l l  be  ex t ingu ished e i ther  in  ash 
t rays  or  on  a  spot  c leared to  minera l  so i l .  

A l l  smok ing  c losures  or  other  res t r ic t ions  wh ich  may be  pu t  in to  e f fec t  
sha l l  be  care fu l ly  observed.  

   (7 )  Chain Saws:  

Chain  saws sha l l  be  equ ipped wi th  an  approved and serv iceab le  spark 
a r res ter /muf f le r .   The spark  a r res ter  sha l l  be  main ta ined in  e f fec t ive 
work ing order ,  meet ing e i ther  Depar tment  o f  Agr icu l tu re ,  Fores t  Serv ice 
Standard  5100.1a  or  appropr ia te  Soc ie ty  o f  Automot ive  Engineers  (SAE)  
recommended prac t ice J335 and J350 [36 CFR 261.52( j ) ] ,  as  rev ised to 
the  da te  o f  the  open ing o f  the  proposa ls .  

Power  saws sha l l  be  f i l led  on ly  in  an  area  wh ich has  been c leared to 
minera l  so i l .   They  sha l l  no t  be  s ta r ted  a t  the  p lace  where they have 
been f i l led .   Muf f lers  shal l  be  kept  in  p lace  a t  a l l  t imes and the  spark  
a r res ter  sc reens  sha l l  be  checked da i ly .   Broken or  burned screens  sha l l  
be  prompt ly  rep laced. 

Power  saw opera tors  sha l l  check  the  sawdust  a t  each t ree  fe l led  be fore 
leav ing to  make sure  that  no  f i res  have been s ta r ted .   Each opera tor  
sha l l  car ry  wi th  the i r  power  saw a  s ize  No.  1 ,  long-hand led ,  
round-po in ted  shove l .  

When the  f i re  danger  is  Mann ing Class  3  and above,  each work  a rea 
sha l l  be  pa tro l led  by  the  cont rac tor  fo r  a t  leas t  one hour  a f te r  the 
cessat ion  o f  power  saw opera t ions .  

   (8 )  Burning:  

No burn ing o f  s lash ,  camp re fuse ,  o r  o ther  debr is  o r  any  o ther  burn ing 
wi l l  be  permi t ted wi thout  a  da i ly  wr i t ten  permi t  f rom the  Fores t  Serv ice 
and a  burn  permi t  i ssued by  the  ADEQ,  Of f ice  o f  Ai r  Qua l i ty .  

   (9 )  Fi res:  

No lunch f i res  wi l l  be  permi t ted  except  in  des ignated ,  c leared  areas 
approved by  the  Fores t  Serv ice  Of f icer .   Any  reques t  fo r  lunch f i res ,  
warming f i res  o r  campf i res  a t  an  area except  those wh ich  have been 
approved sha l l  be  made in  wr i t ing to  the  Fores t  Serv ice  Of f icer .  

(10) Campsites ,  Park ing and Storage Areas:  

Camps i tes ,  park ing,  and s to rage areas  on  Fores t  lands  sha l l  be 
approved by  the  Fores t  Serv ice  Of f icer  p r io r  to  use.  

Al l  camps i tes  sha l l  comply  wi th  a l l  app l icab le  Federa l ,  Sta te ,  County  and 
Ci ty  s ta tu tes  and,  o rd inances  concern ing sa fe ty ,  hea l th ,  and san i ta t ion .   
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Si tes  sha l l  be  c leared ,  ma in ta ined,  and used in  accordance wi th  Fores t  
Serv ice  regu la t ions  in o rder  to keep the  danger  of  f i res  to a min imum.   
The layout  o f  bu i ld ings ,  tanks ,  t ra i le rs ,  san i ta ry  fac i l i t ies ,  e tc . ,  sha l l  be 
approved by  the  Fores t  Serv ice  Of f icer .  

A l l  ch imneys  sha l l  be  equ ipped wi th  1 /2- inch  mesh screen for  spark 
a r res tors .   F i re  ex t ingu ishers  approved by  the Fores t  Serv ice  Of f icer  
sha l l  be p laced in read i ly  access ib le p laces  in camps i tes  and s to rage 
areas .  

No f i res  except  those as  may be  approved in  wr i t ing by  the  Fores t  
Serv ice  Of f icer  wi l l  be  permi t ted .   When requ i red  by  the  Fores t  Serv ice 
Of f icer ,  the  cont rac tor  sha l l  ma in ta in  a  c leared  f i re  l ine  around 
camps i tes .   Upon cessat ion  o f  use  o f  the  camps i te,  the  cont rac tor  sha l l  
c lean up  and res tore  the s i te  to  a  cond i t ion  sa t is fac to ry  to  the  Fores t  
Serv ice  Of f icer .   Such res tora t ion  sha l l  g ive  cons idera t ion  to the 
min imiz ing o f  e ros ion .  

(11) Welding:  

Weld ing sha l l  be  done only  a t  s i tes  wh ich  have been c leared  to  minera l  
so i l .   Immedia te ly  fo l lowing we ld ing and meta l  cu t t ing opera t ions ,  and 
be fore  leav ing the  s i te ,  care fu l  inspec t ions  sha l l  be  made to  de tec t  and 
ex t ingu ish  smolder ing mater ia ls .   A 5  o r  10-ga l lon  conta iner  o f  water  
wi th  pump sha l l  be  ava i lab le  to  a l l  we ld ing opera t ions .  

(12) Blast ing:  

Elec t r ic  caps  wi l l  be  requ i red ;  however ,  under  cer ta in  cond i t ions ,  and 
wi th  p r io r  approva l  o f  the  Fores t  Serv ice  Of f icer ,  fuse  caps  may be  used.  
Pr imer  cord  sha l l  be  unders tood to  be  an  exp los ive and no t  fuse .  

(13) Forest  Closure:  

Fi re  Mann ing c lasses ,  as es tab l ished by  the  Forest  Serv ice  and based 
on  f i re weather and fue l  mode ls ,  wi l l  be  used by  the Fores t  Serv ice 
Of f icer  in  de termin ing curta i lment  o f  opera t ions .  

A no t i f i ca t ion  sys tem wi l l  be  prov ided to  in fo rm the  cont rac tor  o f  the 
pred ic ted  Fi re  Mann ing c lass  and the  f i re  p recaut ions  requ i red .   Each 
day  o f  opera t ion ,  when there  is  a  p red ic ted  change in  the  Fi re  Precaut ion 
Plan ,  the  Fores t  Serv ice wi l l  in fo rm the  cont rac tor  be tween 3 :00  p .m. 
and 6 :00  p .m.  MST o f  the Numer ica l  F i re  Mann ing c lass  to be fo l lowed 
the  nex t  day  wi th in  the  loca l  opera t ion  area .   The Fores t  Serv ice  wi l l ,  no 
la te r  than 9 :00  a .m.  MST the  fo l lowing day ,  advise  the  cont rac tor  i f  
cond i t ions  have changed f rom those pred ic ted .   The cont rac tor ’s  
opera t ions  wi l l  be  governed by  the  fo l lowing Fi re  Prevent ion  Schedu le :  
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F i re  Mann ing Class  Descr ip t ion  o f  Precaut ion Requ i red  

0 ,  1 ,  2 Normal  F i re  Precaut ions 

3  Normal  F i re  Precaut ions ,  except  des ignated 
areas  fo r  smok ing and warming or  cook ing 
f i res  requ i re  a  wr i t ten  permi t .  

4  Shut  down f rom 12:00  noon un t i l  8 :00  p .m.  
MST a l l  mach ine  t reatment  o f  s lash ,  
sk idd ing,  road p ioneer ing,  c lear ing,  and 
load ing.   No smok ing,  warming or  cook ing 
f i res  permi t ted  a t  any  t ime.  

Power  saws wi l l  shu t  down f rom 9 :00  a .m.  
un t i l  8 :00  p .m.  MST.   Opera t ions  on  minera l  
so i l  may cont inue i f  approved by  the  Fores t  
Serv ice  Of f icer .  

5  Shut  down a l l  opera t ions ;  except  opera t ions 
on  minera l  so i l  may cont inue wi th  spec ia l  
Fores t  Serv ice  permi t .  

Red Flag Cond i t ions Tota l  shu t  down o f  a l l  opera t ions  wi th 
everyone to  leave the  permi t ted  area  except 
the  Fi re  Pro tec t ion  Of f icer .  

Area  Closure  
Proc la imed by  
Regiona l  Fores ter  

To ta l  shu t  down o f  a l l  opera t ions  and area 
c losed to  en t ry .   Advance no t ice  wi l l  be  
g iven as  soon as area c losure  appears  a 
rea l i ty ,  fo l lowed by  a meet ing convened to 
d iscuss  the  s i tua t ion  a t  tha t  t ime.  

The c r i te r ia  fo r  es tab l ish ing the  ex is tence o f  Red Flag Cond i t ions  is  
when sus ta ined h igh  winds  are  pred ic ted  or  a re  occur r ing.   A Red Flag  
Day ident i f ies  those few c r i t i ca l  days  th roughout the  f i re  season that  
s t rong winds  and low humid i ty  cons t i tu te  an  unusua l  th rea t  to  the 
na t iona l  fo res t  resources .  

Under  unusua l ly  severe  cond i t ions or  wi th  opera t ions  tha t  cons t i tu te  an 
unusua l  r isk ,  the Fores t  Serv ice  Of f icer  may ins t i tu te  any  or  a l l  o f  the 
above s t ipu la t ions ,  o r  may requ i re  add i t iona l  ac t ion  in  cer ta in 
spec ia l ized  cases . 

In  spec i f i c  ins tances  where  i t  can  be  adequate ly demonst ra ted tha t  l i t t le  
o r  no  r isk  is  incur red ,  the  Fores t  Serv ice  Of f icer  may permi t  cer ta in 
cons t ruc t ion  ac t iv i t ies  to  take  p lace  under  care fu l ly  con t ro l led 
cond i t ions .  
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107.13   Responsibi l i ty  for  Damage Cla ims:  

The cont rac tor  sha l l  indemni fy ,  de fend,  and ho ld harmless  the  Sta te  o f  
Ar izona,  ac t ing by  and th rough the  Ar izona Depar tment  o f  
Transpor ta t ion ,  f rom any  and a l l  c la ims,  demands,  su i ts ,  ac t ions,  
p roceed ings ,  loss ,  cos t  and damages o f  every  k ind  and descr ip t ion ,  
inc lud ing any  a t to rneys '  fees  and/or  l i t iga t ion  expenses ,  wh ich  may be 
brought  o r  made aga ins t  o r  incur red  by  the  Department  on  account  of  
loss  o f  o r  damage to  any  proper ty  o r  fo r  in ju r ies to  o r  death  o f  any 
person,  to  the  ex ten t  caused by ,  a r is ing ou t  o f ,  o r  con t r ibu ted  to ,  by  
reasons  o f  any  a l leged act ,  omiss ion ,  p ro fess iona l  e r ro r ,  fau l t ,  mis take ,  
o r  negl igence o f  the  cont rac tor ,  i t s  employees ,  agents ,  representa t ives ,  
o r  subcont rac tors ,  the i r  employees ,  agents ,  o r  representa t ives  in 
connect ion  wi th  o r  inc ident  to  the  per fo rmance o f  the  work ,  o r  a r is ing 
ou t  o f  Workmen 's  Compensat ion c la ims,  Unemployment  Compensat ion 
c la ims,  o r  Unemployment Disab i l i t y  Compensat ion  c la ims o f  employees 
o f  the contrac tor  and/or  i ts  subcont rac tors o r  c la ims under  s imi la r  such 
laws or  ob l iga t ions .   The cont rac tor 's  ob l iga t ion  under  th is  subsec t ion 
sha l l  no t  ex tend to  any  l iab i l i t y  to  the  ex ten t  caused by  the  negl igence 
o f  the  Depar tment ,  o r  i ts  employees ,  except  the  ob l iga t ion  does  app ly  to 
any  negl igence o f  the  cont rac tor  wh ich  may be  lega l ly  imputed  to  the  
Depar tment  by  v i r tue  o f  i ts  ownersh ip  o r  possess ion  o f  land .  

The cont rac tor  sha l l  indemni fy ,  de fend, and ho ld  harmless  any  county ,  
town,  o r  incorpora ted  c i ty ,  i t s  o f f i cers  and employees ,  wi th in  the  l imi ts  
o f  wh ich  county ,  town,  o r  incorpora ted  c i ty  work  is  be ing per fo rmed,  a l l  
in  the  same manner  and to  the  same ex ten t  as  p rovided above. 

107.14 Insurance:  

Pr io r  to  the  execut ion  o f  the  cont rac t ,  the  cont rac tor  sha l l  f i le  wi th  the  
Depar tment  a  cer t i f i ca te  o r  cer t i f i ca tes  o f  insurance ev idenc ing 
insurance as  requ i red  by th is  cont rac t  has been p laced wi th an  insurer  
au thor ized  to  t ransac t  insurance in  the  Sta te  o f  Ar izona pursuant  to 
A.R.S.  T i t le  20 ,  Chapter  2 ,  Ar t ic le  1 ,  o r  wi th  a  surp lus  l ines  insurer  
approved and ident i f ied  by  the  Di rec tor  o f  the  Depar tment  o f  Insurance 
pursuant  to  A.R.S.  T i t le  20 ,  Chapter  2 ,  Ar t ic le  5 .  

A l l  insurers  sha l l  have an “A.M.  Bes t ”  ra t ing o f  A-  VI I  o r  be t te r .  

The Sta te  o f  Ar izona in  no  way war ran ts tha t  the  above-requ i red 
min imum insurer  ra t ing is  su f f ic ien t  to  p ro tec t  the  cont rac tor  f rom 
poten t ia l  insurer  inso lvency .  

The cont rac tor ’s  submiss ion  o f  the  requ i red  insurance cer t i f i ca tes 
cons t i tu tes  a  representa t ion  to  the  Depar tment  tha t :  

(A)  The cont rac tor  has  prov ided a  copy  o f  these spec i f i ca t ions 
to  every  b roker who has ob ta ined or  f i led a  cer t i f i ca te  o f  
insurance and has  communica ted  the  necess i ty  o f  
compl iance wi th  these spec i f i ca t ions  to  the  broker ;  and 
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(B)  To  the  bes t  o f  the  cont ractor ’s  knowledge,  each cert i f i ca te  o f  
insurance and each insurance coverage meets  the 
requ i rements  o f  these spec i f i ca t ions .  

The cont rac tor  sha l l  p rov ide  the  Depar tment  wi th  cer t i f i ca tes  o f  
insurance (ACORD form or  equ iva len t  acceptable  to  the  Sta te  of  
Ar izona)  as  requ i red by  the  cont rac t .   The cer t i f i ca tes  fo r  each insurance 
po l icy  sha l l  be  s igned by  a  person au thor ized  by  tha t  insurer .  

Wi thout  l imi t ing any  l iab i l i t ies  o r  any  o ther  ob l iga t ions  o f  the  cont rac tor ,  
the  cont rac tor  sha l l  p rov ide  and main ta in ,  i f  commerc ia l ly  ava i lab le ,  the  
min imum insurance coverage l i s ted  be low unt i l  a l l  ob l iga t ions  under  th is  
cont rac t  a re  sa t is f ied :  

(A)  Genera l  L iab i l i t y  insurance wi th  a  min imum combined s ingle 
l imi t  o f  $1 ,000,000 each occur rence app l icab le  to  a l l  
p remises  and opera t ions .   The po l icy  sha l l  inc lude coverage 
fo r  bod i ly  in ju ry ,  b road fo rm proper ty  damage ( inc lud ing 
comple ted  opera t ions) ,  persona l  in ju ry  ( inc lud ing coverage 
fo r  con t rac tua l  and employee ac ts ) ,  b lanket  cont rac tua l ,  
independent cont rac tors ,  p roduc ts  and comple ted 
opera t ions .   Fur ther ,  the  po l icy  sha l l  inc lude coverage fo r  the 
hazards  commonly  re fer red  to  as  XCU (exp los ion ,  co l lapse 
and underground) .   The produc ts and comple ted  opera t ions 
coverage sha l l  ex tend fo r  one year  pas t  acceptance, 
cance l la t ion  or  te rmina t ion  o f  the  work .   The po l icy  sha l l  
con ta in  a  severab i l i t y  o f  in te res ts  p rov is ion .  

(B)  Comprehens ive  Automobi le  L iab i l i t y  insurance wi th  a  
combined s ingle  l imi t  fo r  bod i ly  in ju ry  and property  o f  no t  
less  than $1 ,000,000 each occur rence wi th  respec t  to 
cont rac tor 's  owned,  h i red,  o r  non-owned veh ic les ,  ass igned 
to  o r  used in  per fo rmance o f  the  work .  

(C)  Workers '  Compensat ion insurance to  cover  ob l iga t ions 
imposed by  Federa l  and Sta te  s ta tu tes  hav ing ju r isd ic t ion  o f  
i t s  employees  engaged in the  per fo rmance o f  the work ,  and 
Employers '  L iab i l i t y  insurance wi th  a  min imum l imi t  o f  
$100,000.   Ev idence o f  qua l i f ied  se l f - insured  sta tus  wi l l  
su f f ice  fo r  th is  subsec t ion.  

The insurance po l icy  may no t  have any  deduct ib le  amounts  wi th  respect  
to  the coverage o f  the  Depar tment ,  except tha t  the  Depar tment may 
approve a  deduct ib le  amount  i f  the  Depar tment  has  approved the 
cont rac tor  as  a  se l f - insurer  wi th  respec t  to  the  deduct ib le  amount ,  and 
the  cont rac tor  has  agreed in  wr i t ing tha t  i ts  se l f  insurance wi l l  ex tend to 
the  deduct ib le  amount  p r io r  to  any  o ther  mat te rs .  

The po l ic ies requ i red  by  (A)  and (B)  above sha l l  be endorsed to  inc lude 
the  Depar tment ,  i t s  agents ,  o f f i c ia ls ,  employees,  and the Sta te  o f  
Ar izona as  add i t iona l  insureds  wi th  respec t  to  any  negl igence o f  the 
cont rac tor  wh ich  may be  lega l ly  imputed  to  the  Depar tment  o r  Sta te ,  and 
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sha l l  s t ipu la te  tha t  the  insurance a f fo rded the  cont rac tor  sha l l  be  pr imary 
insurance and tha t  any  insurance car r ied  by  the  Depar tment ,  i t s  agents ,  
o f f i c ia ls ,  employees ,  o r  the  Sta te  o f  Ar izona sha l l  be  excess  and no t  
con t r ibu tory  insurance to  tha t  p rov ided by  the  cont rac tor ,  as  p rov ided by 
A.R.S.  Sec t ion  41-621(C).  

A l l  insurance po l ic ies  o r  cer t i f i ca tes  sha l l  inc lude a requ i rement 
p rov id ing fo r  30  days  pr io r  wr i t ten  no t ice  to  the Depar tment  o f  any 
cance l la t ion  or  reduc t ion  o f  coverage.   The cont ractor  sha l l  immedia te ly  
no t i fy  the  Depar tment  and sha l l  cease opera t ions  on  the  occur rence o f  
any  such cance l la t ion  or  reduc t ion  and sha l l  no t  resume opera t ions  un t i l  
the  requ i red  insurance is  in  fo rce  and new cer t i f i ca tes  o f  insurance have 
been f i led  wi th  the  Depar tment .  

The cer t i f i ca te (s)  o f  insurance sha l l  be  issued to  the  Depar tment  by  the 
cont rac tor 's  insurer  as  ev idence tha t  po l ic ies  p rov id ing the requ i red 
coverages ,  cond i t ions  and l imi ts  a re  in  fu l l  fo rce  and e f fec t .   Cer t i f i ca tes 
o f  insurance sha l l  be  addressed as  fo l lows: 

Ar izona Depar tment  o f  Transpor ta t ion 
Cont rac ts  and Spec i f i ca t ions  Group 
205 South  17 th  Avenue,  Room 121F 

Phoen ix ,  Ar izona 85007 

Fa i lu re  on  the  par t  o f  the  cont rac tor  to  p roduce or  ma in ta in  requ i red 
insurance sha l l  cons t i tu te a  mater ia l  b reach o f  cont rac t  upon wh ich  the 
Depar tment  may immedia te ly  te rmina te the  cont rac t  o r ,  a t  i t s  d isc re t ion ,  
p roduce or  renew such insurance and pay  any and a l l  p remiums in 
connect ion  therewi th ,  and a l l  mon ies  so  pa id  by  the Depar tment  sha l l  be 
repa id  by  the  cont rac tor  to  the  Depar tment  upon demand,  o r  the 
Depar tment  may o f fse t  the  cos t  o f  the  premiums aga ins t  any  mon ies due 
to  the  cont rac tor  f rom the Sta te .  

The cos t  o f  coverage wi l l  be  cons idered as  inc luded in  the cont rac t  p r ice .   
Cos ts  fo r  coverage mainta ined by  the  cont rac tor  in  excess  o f  those 
requ i red  sha l l  no t  be  charged to  the  Depar tment .  

The Depar tment  reserves  the r igh t  to  reques t  and rece ive cer t i f ied 
cop ies  o f  any  or  a l l  o f  the above po l ic ies  and/or  endorsements .  

The cont rac tor  and i ts  insurers  p rov id ing the  requi red  coverages  sha l l  
wa ive  a l l  r igh ts  o f  recovery  aga ins t  the  Depar tment  and i ts  agents ,  
o f f i c ia ls  and employees .  

107.15 Contractor 's  Responsibi l i ty  for  Ut i l i ty  Property  and 
Serv ices: 

(A)   Genera l :  

The cont rac tor 's  a t ten t ion  is  d i rec ted  to  the  requ i rements  o f  A.R.S.  
Sec t ion  40-360.21  th rough .29  requ i r ing a l l  par t ies  excavat ing in  pub l ic  
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s t ree ts ,  a l leys ,  o r  u t i l i t y  easements  to  f i rs t  secure  the  loca t ion  o f  a l l  
underground fac i l i t ies  in  the  v ic in i ty  o f  the  excavat ion .  

The cont rac tor  sha l l  rev iew cop ies  o f  ex is t ing ADOT permi ts ,  sub jec t  to 
ava i lab i l i t y ,  p r io r  to  s ta r t  o f  cons t ruc t ion ,  to  assis t  the  cont rac tor  in  
de termin ing the  loca t ion  of  any  u t i l i t ies ,  wh ich  the  Depar tment  may have 
record  o f  and wh ich  are  no t  o therwise  shown on the cont rac t  documents .   
Ut i l i t y  loca t ions ob ta ined f rom the  Depar tment  a re fo r  in fo rmat ion  on ly 
and sha l l  no t  re l ieve  the  cont rac tor  o f  respons ib i l i t y  fo r  iden t i fy ing,  
loca t ing,  and pro tec t ing any  ex is t ing u t i l i t y  l ines .   Cop ies  o f  permi ts  may 
be  ob ta ined f rom the ADOT Area Permi t  Superv isor  in  the  Dis t r ic t  in  
wh ich  a  p ro jec t  is  loca ted.  

The cont rac tor  sha l l  con tac t  the  owners  o f  the  var ious  u t i l i t ies  p r io r  to 
the  s ta r t  o f  cons t ruc t ion and sha l l  ob ta in  f rom them any  in fo rmat ion 
per ta in ing to  ex is t ing u t i l i t ies  tha t  wi l l  e i ther  supp lement  in fo rmat ion 
shown on the  pro jec t  p lans  or  wi l l  cor rec t  any  such in fo rmat ion  tha t  may 
be  incor rec t .   The cont rac tor  sha l l  fu rn ish  the  Engineer  wi th  ev idence 
tha t  the  cont rac tor  has  contac ted  the  u t i l i t y  compan ies .  Such ev idence 
sha l l  be  submi t ted  a t  the  precons t ruc t ion  conference,  and sha l l  inc lude 
a  copy  o f  the in fo rmat ion rece ived f rom each u t i l i ty  as a  resu l t  o f  such 
contac ts .  

I f  the  cont rac tor  learns  f rom e i ther  the  owner  o f  the  u t i l i t y  o r  f rom any 
o ther  source  o f  the  ex istence and loca t ion  o f  p roper t ies  o f  ra i lway ,  
te legraph,  te lephone,  f iber  op t ics  cab le ,  water ,  sewer ,  sep t ic  tanks  or  
sys tems,  e lec t r ic ,  gas  and cab le  te lev is ion  compan ies  e i ther  omi t ted 
f rom or  shown incor rec t ly  on  the  pro jec t  p lans ,  the  cont rac tor  sha l l  
immedia te ly  no t i fy  the  Engineer  and sha l l  no t  d is tu rb  the  u t i l i t ies.   
Re loca t ion  or  ad jus tment  o f  such u t i l i t ies ,  i f  deemed necessary ,  wi l l  be 
e i ther  per fo rmed by  o thers  o r  sha l l  be  per fo rmed by  the  cont rac tor  in  
accordance wi th  the  prov is ions  o f  Subsec t ion  104.02  o f  the 
spec i f i ca t ions .  

The cont rac tor  sha l l  coopera te  wi th  the  owners  of  any  underground or  
overhead u t i l i t y  l ines  in  the i r  remova l  and rear rangement  opera t ions  in 
o rder  tha t  these opera t ions  may progress  in  a  reasonab le  manner ,  that  
dup l ica t ion  o f  rear rangement  work  may be  reduced to  a  min imum and 
tha t  serv ices  rendered by  these par t ies  wi l l  no t  be  unnecessar i ly  
in te r rup ted .  

Temporary  o r  permanent  re loca t ion  or  ad jus tment  o f  any  u t i l i t y  l ine  or  
serv ice  connect ion  des i red  by  the  cont rac tor  fo r  i ts  conven ience sha l l  
be  i ts  respons ib i l i t y .   The cont rac tor  sha l l  ob ta in  the  approva l  o f  bo th 
the  Engineer  and the  u t i l i t y  company and upon approva l  sha l l  make a l l  
necessary  a r rangements  wi th  the  u t i l i t y  company and sha l l  bear a l l  cos ts 
in  connect ion  wi th  such re loca t ion  or  ad jus tment .   The cont rac tor  sha l l  
a lso  submi t  a  Sewer  Discharge Prevent ion  Plan ,  as  spec i f ied  in 
Subsec t ion  107.15(C) (1)  o f  the  spec i f i ca t ions,  descr ib ing each 
an t ic ipa ted  re loca t ion  or  ad jus tment  invo lv ing ex is t ing san i ta ry  sewer  
l ines .   No work on  a  par t icu la r  fac i l i t y  sha l l  begin  un t i l  a l l  approva ls  for  
tha t  fac i l i t y  have been rece ived. 
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The cont rac tor  sha l l  be  ADOT's  underground u t i l i t y  f ie ld  loca tor ,  and 
per fo rm a l l  requ i rements  as  prescr ibed in  A.R.S.  Sec t ion  40-360.21 
th rough .29 ,  fo r  a l l  underground fac i l i t ies  tha t  have been ins ta l led  by  the 
cont rac tor  on  the  cur ren t  p ro jec t ,  un t i l  the  pro jec t  is  accepted  by  ADOT.  

At  leas t  two work ing days  pr io r  bu t  no  more  than 15  work ing days  pr io r  
to  commenc ing excavat ion ,  the  cont rac tor  sha l l  con tac t  ARIZONA 811,  
be tween the  hours  o f  6 :00  a .m.  and 5 :00  p .m. ,  Monday th rough Fr iday ,  
exc lud ing ho l idays ,  fo r  in fo rmat ion  re la t ive  to  the  loca t ion  o f  bur ied 
u t i l i t ies .   The cont rac tor  can  ca l l  811 f rom anywhere  in  Ar izona or  can 
contac t  ARIZONA 811 a t  the  number  be low: 

Pro jec ts  In  Mar icopa County (602)  263-1100 

Pro jec ts  Outs ide  Mar icopa County (800)  782-5348 

Cont rac tors can a lso  c rea te  and manage u t i l i t y  loca te  t icke ts on l ine  by 
us ing the  Ar izona 811 E-Stake too l  a t  www.Ar izona811.com.  

(B)   Contractor  Qual i f icat ions for  Water  and Sewer  L ines:  

Breakage o f  ac t ive  san i ta ry  sewer l ines may resu l t  in  the  po ten t ia l  
spread o f  d isease,  contaminat ion  o f  the s i te  and any  ad jacent bod ies  o f  
water ,  and o ther  hazards to  the  pub l ic .   Subs tan t ia l  c leanup cos ts  may 
be  assoc ia ted  wi th  such breakage,  as  we l l  as  poss ib le  ma jor  c iv i l  and /or  
c r imina l  pena l t ies .   There fore ,  the  Engineer  wi l l  c lose ly cons ider  the 
qua l i f i ca t ions  o f  any  personne l  p roposed by  the  cont rac tor  to  oversee or  
per fo rm work invo lv ing act ive  san i ta ry sewer  l ines .   The cont rac tor  sha l l  
no t  assume tha t  the  personne l  ass igned to per fo rm such work  wi l l  be 
acceptab le  to the  Depar tment  mere ly  because they  meet  the  exper ience 
requ i rements  l i s ted  here in .  

The cont rac tor ,  o r  the  subcont rac t ing f i rm ass igned to  per fo rm the  water  
and sewer  work ,  sha l l  have a  min imum of  f i ve years o f  exper ience in  the 
ins ta l la t ion  and cons t ruc t ion  o f  underground la rge  d iameter  (18  inch  or  
above)  water  and sewer  improvements .  

In  add i t ion ,  the  key  personne l  ass igned by  the  contrac tor  to  per fo rm any 
work  on  water  o r  sewer  l ines ,  whether  f rom the  pr ime cont rac tor  o r  a 
subcont rac t ing f i rm,  sha l l  a lso  have a t  leas t  f i ve  years  o f  exper ience in 
the  ins ta l la t ion  and cons t ruc t ion  o f  underground large  d iameter  (18  inch 
or  above)  water  and sewer improvements .   A min imum of  two such peop le 
sha l l  be  des ignated  by  the  cont rac tor .   The des ignated  personne l  may 
have the  t i t le  o f  fo reman or  super in tendent ;  however ,  a t  leas t  one o f  
these peop le  sha l l  be  present  a t  a l l  t imes a t  the  loca t ion  o f  any  work 
be ing per fo rmed a t  o r  near  an  ac t ive  san i ta ry  sewer  l ine .  

For  bo th  the  f i rm and the  key personne l ,  the exper ience sha l l  inc lude 
work ing wi th  and around water  and sewer  u t i l i t y  l ines  tha t  a re  in  serv ice .   
The cont rac tor  sha l l  submi t  the  fo l lowing documenta t ion  to  the  Engineer 
fo r  rev iew and approva l :  
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(1 )  A l i s t  ind ica t ing tha t  the  des ignated  key pro jec t  
personne l  have a t  leas t  f i ve  years o f  app l icab le 
exper ience,  as  spec i f ied  above.   The l i s t  sha l l  be 
accompan ied  wi th  resumes fo r  each o f  the  key  peop le .   
The resumes sha l l  inc lude the  fo l lowing in fo rmat ion ,  and 
demonst ra te  compl iance wi th  the  spec i f ied  requ i rements :  

(a )  Deta i led  re levant  exper ience fo r  a  min imum of  two 
pro jec ts ,  inc lud ing pro ject  descr ip t ion ,  da te  o f  work ,  
ac tua l  work  per fo rmed by  the  ind iv idua l ,  and 
re fe rences  (a  min imum of  one fo r  each pro jec t ) ;  

(b )  Leve l  o f  app l icab le  fo rmal t ra in ing;  and 

(c )  Number  o f  years  o f  re levant  exper ience in  per fo rming  
l i ke  cons t ruc t ion .  

(2 )  A l i s t  o f  water  and sewer  cons t ruc t ion  pro jec ts comple ted 
by  the  f i rm per fo rming the  water  o r  sewer  work ,  as 
spec i f ied above,  ind ica t ing a  min imum of  f i ve years  of  
app l icab le  exper ience.   Inc lude the  da tes  o f  work,  type 
o f  work ,  descr ip t ion  o f  the  pro jec t ,  amount  o f  work 
per fo rmed by  the  cont rac tor /subcont rac tor ,  and the  name 
and phone number  o f  a  contac t  wi th  the  own ing company 
or  agency  fo r  wh ich  the  work  was comple ted ;  

(3 )  L is t  o f  equ ipment  tha t  wi l l  be  used fo r  th is  p ro jec t .   The 
l i s t  sha l l  inc lude,  as  a min imum,  equ ipment  type ,  da te  o f  
manufac ture ,  and i f  con t rac tor -owned or  ren ted ;  and 

(4 )  A l i s t  o f  a l l  v io la t ions  and c i ta t ions  in  the  pas t  f ive  years 
o f  app l icab le  water  and wastewater  laws and s ta tu tes  fo r  
bo th  the  pr ime cont rac tor  and the  subcont rac tor  
respons ib le  fo r  the  u t i l i t y  work .  

The cont rac tor  sha l l  submi t  th is  documenta t ion to  the  Engineer  fo r  
approva l  a t  leas t  21  ca lendar  days  pr io r  to  any  an t ic ipa ted  work  invo lv ing 
ac t ive  san i ta ry  sewer  l ines ,  whether  new or  ex is t ing.  

(C)   Protect ion of  Exist ing Ut i l i ty  Lines:  

At  po in ts  where  the  cont rac tor 's  opera t ions  are  ad jacent  to  r igh t -o f -way 
proper t ies  o r  easements  fo r  ra i lway ,  te legraph,  te lephone,  water ,  sewer ,  
e lec t r ic ,  gas ,  and cab le  te lev is ion  compan ies ,  here ina f te r  re fe r red  to  as 
u t i l i t ies ,  o r  a re  ad jacent  to  o ther  fac i l i t ies  and proper ty ,  damage to  wh ich 
migh t  resu l t  in  cons iderab le  expense,  loss ,  inconven ience,  in ju ry ,  or  
death ,  work  sha l l  no t  be commenced un t i l  a l l  a r rangements  necessary 
fo r  the  pro tec t ion  thereo f  have been made. 

The exac t  loca t ions  and depths  o f  a l l  u t i l i t ies  tha t  a re  underground or  
the  loca t ion  o f  those on  or  near the  sur face  o f  the ground wh ich  are  no t  
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read i ly  v is ib le  sha l l  be  de termined.   Such loca t ions  sha l l  be  marked in 
such a  manner  so  tha t  a l l  workmen or  equ ipment  opera tors  wi l l  be 
thorough ly  appr ised o f  the i r  ex is tence and loca t ion .   I t  w i l l  be  the 
cont rac tor 's  respons ib i l i t y  to  see tha t  every  e f fo r t  poss ib le  has  been 
made to  acqua in t  those ac tua l ly  invo lved in work ing near  u t i l i t ies no t  
on ly  wi th  the type ,  s ize ,  loca t ion  and depth ,  bu t  wi th  the  consequences 
tha t  migh t  fo l low any  d is tu rbance.   No t rench ing or  s imi la r  opera t ion 
sha l l  be  commenced un t i l  the  Engineer is  sa t is f ied tha t  every  poss ib le 
e f fo r t  has  been taken by  the  cont rac tor  to  p ro tec t  ut i l i t ies .  

The cont rac tor  sha l l  coord ina te  wi th  o thers  work ing near  new or  ex is t ing 
sewer  l ines  or  o ther  u t i l i t ies  on  the  procedures  to  be  fo l lowed to  p revent 
damaging o f  these u t i l i t ies .  

   (1 )  Sewage Discharge Prevent ion Plan (SDPP):  

For  any  work wh ich  may impact  ac t ive  san i ta ry  sewer  p ipes ,  whether 
new or  ex is t ing,  the cont rac tor  sha l l  p repare a Sewage Discharge 
Prevent ion  Plan  (SDPP)  wh ich  sha l l  descr ibe  the  cont rac tor 's  
p rocedures and work  p lan  fo r  such l ines .   The Sewage Discharge 
Prevent ion  Plan  sha l l  a lso  descr ibe  the  precaut ions  tha t  the  cont rac tor  
sha l l  take  to  prevent  unplanned breakage or  sp i l l s ,  and the  procedure 
wh ich  the  contrac tor  sha l l  fo l low i f  b reakage or  a  sp i l l  occurs .  

The cont rac tor 's  method of  work  descr ibed in  the  SDPP sha l l  ensure  tha t  
any  work  done in  o r  near any  ac t ive  sewer  l ine  is  per fo rmed in  a  sa fe 
and cont ro l led  manner  resu l t ing in  no  acc identa l  d ischarges .   As  a  
min imum,  the  cont rac tor 's  equ ipment  and procedures  sha l l  be 
appropr ia te  fo r  the  in tended work ,  and sha l l  con form to  s tandard  indus t ry 
p rac t ices .  

The SDPP sha l l  inc lude in fo rmat ion ,  as  spec i f ied  be low,  fo r  a l l  por t ions 
o f  the  pro jec t  wh ich  involve  the  fo l lowing work  act iv i t ies ,  and for  any 
o ther  e lement  o f  work  wh ich  may invo lve  contac t  wi th  an  ac t ive  san i ta ry 
sewer  l ine :  

(a )  In te r rup t ,  d iver t ,  re loca te,  p lug,  o r  abandon a  sewer  
l ine  or  serv ice  connect ion;  o r  

(b )  Brace,  o r  t ie  in to  a sewer l ine  or  serv ice  connect ion .  

Const ruc t ion  ac t iv i t ies  in  the  v ic in i ty  o f  ac t ive  san i ta ry  sewer  l ines  or  
serv ice  connect ions  sha l l  a lso  be  inc luded in  the SDPP i f  any  o f  the 
fo l lowing cond i t ions  ex is t :  

(a )  Any  work  c ross ing beneath  the  p ipe ,  a t  any  angle ,  
regard less  o f  ver t ica l  separa t ion ;   

(b )  Any  work  c ross ing over  the  p ipe ,  a t  any  angle ,  wi th in 
2  fee t  o f  the  top  o f  p ipe ;  o r  
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(c )  Work  loca ted  para l le l  to  the  p ipe  wi th in  the  fo l lowing 
areas :   

( i )  For  the  area  f rom the bo t tom o f  the  p ipe  to 2  fee t  
above the  top  o f  the  p ipe ,  any  work  wi th in  2  fee t  
hor izon ta l ly  o f  the  p ipe  wa l l ;  o r  

( i i )  For  the  area  be low the  bo t tom o f  the p ipe ,  any 
work  loca ted  be low an imaginary  l ine  beginn ing 
a t  the  p ipe  spr ingl ine  and progress ing downward 
a t  a  s lope o f  1 .5  fee t  ver t ica l ly  to  1 .0  fee t  
hor izon ta l ly .  

The cont rac tor ’s  Sewage Discharge Prevent ion  Plan  sha l l  address  each 
o f  the  i tems tabu la ted  be low,  as  app l icab le ,  fo r  every  loca t ion  where 
cons t ruc t ion  ac t iv i ty  wi l l  invo lve  an  ac t ive  san i ta ry  sewer  l ine .  

   (2 )  Required Elements  of  the  Sewage Discharge  
    Prevent ion Plan:  

The fo l lowing e lements  sha l l  be  addressed in  the  SDPP:  

(a )  Descr ibe  the  proposed work  in  genera l ,  inc lud ing the  
reasons  fo r  the  work ,  scope,  ob jec t ives ,  loca t ions ,  
da tes ,  and es t imated t imes the  work wi l l  be  
conducted .   Inc lude pro jec t  p lan  sheets  de ta i l ing the  
proposed work ,  and ind ica t ing the  peak  f lowra tes  o f  
ac t ive  sewer  l ines ,  de termined as  spec i f ied ;   

(b )  For  a l l  ex is t ing san i ta ry  sewer  p ipes ,  de termine 
whether  the  l ines  are  ac t ive  or  abandoned,  and the  
peak  f lowra tes  o f  l ines  in  serv ice ,  as  p rov ided by  the  
owner  o f  the  u t i l i t y ;  

(c )  L is t  the  key  personne l  (c rew fo reman, 
super in tendent ,  and manager )  and f ie ld  o f f i ce  tha t  
a re  p roposed to  per fo rm the  work  ( inc lude phone 
numbers) ;   

(d )  Descr ibe  the work  in  s tep-by-s tep  de ta i l  fo r  each 
loca t ion ,  inc lud ing excavat ion  p lans  and how both  the  
new and ex is t ing s t ruc tu res  and u t i l i t ies  wi l l  be  
ident i f ied  and pro tec ted ;   

(e )  Prov ide  a  de ta i led  l i s t ing o f  any  hardware ,  f i t t ings ,  
p ipe  p lugs ,  f lex  coup l ings ,  too ls ,  and mater ia ls  
needed to  accompl ish  the work ,  and no te  the  s ta tus  
o f  these i tems (on-hand, to -be- fabr ica ted ,  on-order 
wi th  expec ted  de l ivery  da te ,  e tc . ) .   Inc lude any  
manufac turer ’s  spec i f i ca t ions  or  recommendat ions ,  
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espec ia l ly  fo r  any p ipe p lugs ,  sewer  l ine  f i t t ings ,  and 
pa tch ing mater ia ls ;   

( f )  L is t  a l l  ma jor  equ ipment  to  be  used to  per fo rm the  
work .   Inc lude in  th is  i tem any  pumps tha t  wi l l  be 
used to  per fo rm the  work  and the  ra ted  capac i ty  o f  
the  pumps a t  the  an t ic ipated  suc t ion  head;   

(g)  L is t  a l l  equ ipment  to be used in the event  o f  an 
unp lanned re lease and spec i fy  how the equ ipment  
wi l l  be  used.   The loca t ions  o f  s tandby  pumps shal l  
be  spec i f ied in  th is  i tem.   The p lan sha l l  ind ica te  tha t  
a l l  s tandby  equ ipment  to  be  used in  the  event  o f  an 
unp lanned d ischarge can be  de l ivered  to  the  s i te  and 
pu t  in to serv ice  wi th in two hours  o f  iden t i f i ca t ion o f  
any  unp lanned f low;   

(h )  L is t  the  sa fe ty equ ipment to  be  used, and descr ibe  
any  un ique sa fe ty  p rocedures .   Ci te  the  app l icable  
OSHA s tandards  cover ing the  work ;   

( i )  Descr ibe  any  cont ingency  p lans the  cont rac tor  wi l l  
imp lement  in  the  event  o f  unp lanned re leases  and/or  
damage to  ex is t ing fac i l i t ies .   L is t  a l l  personne l  and 
subcont rac tors  tha t  wi l l  be  respons ib le  fo r  
respond ing to  unp lanned re leases  or  damaged l ines .   
Prov ide  qua l i f i ca t ions  for  a l l  such  personne l  and 
subcont rac tors ,  inc lud ing educat ion ,  fo rmal  t ra in ing,  
and re levant  exper ience;   

( j )  Descr ibe  how the  pub l ic  wi l l  be  pro tec ted  dur ing the 
work ,  and inc lude or  c i te  any  app l icab le  t ra f f ic  
con t ro l  p lans ;   

(k )  Descr ibe  the  qua l i ty  con tro l  p rocedures  tha t  wi l l  be  
used in  the  f ie ld ;  and  

( l )  Discuss  how temporary  p lugs  or  f low cont ro l  dev ices 
wi l l  be  secured,  mon i to red ,  and removed.   

The SDPP sha l l  be  in  wr i t ten  fo rm,  and sha l l  inc lude any  d iagrams or  
ske tches  necessary fo r  c la r i ty .   When poss ib le ,  d iagrams,  and ske tches 
shou ld  be  shown us ing the  app l icab le  p ro jec t  p lan  sheets .  

The cont rac tor  sha l l  mod i fy  the  SDPP as  necessary  th roughout  the 
pro jec t  to  inc lude any new or  rev ised in fo rmat ion  re levant to  the  i tems 
l i s ted  above.  The cont rac tor  sha l l  resubmi t  the  rev ised SDPP to  the 
Engineer  fo r  approva l  in  each case.  

TABLE OF CONTENTS INDEX



SECTION 107 

121 
 

   (3 )  Sewage Discharge Prevent ion Plan Approval :  

The SDPP sha l l  be  submi t ted  to  the  Engineer  a t  leas t  21  ca lendar  days 
be fore  any  work  invo lv ing an  ac t ive  sewer  l ine  is  to  be  done.   The 
Engineer  wi l l  rev iew the  p lan ,  so l ic i t  comments  f rom the  owner /opera tor  
o f  the  sewer  l ine ,  and re turn  the  p lan  to  the  cont rac tor  wi th in  14  ca lendar 
days  f rom or ig ina l  submi t ta l .  

No work  invo lv ing ac t ive san i ta ry  sewer  l ines sha l l  be  done un t i l  a  f ina l  
SDPP meet ing a l l  the  requ i rements  spec i f ied  in Subsec t ion 107.15(C)(2)  
o f  the  spec i f i ca t ions  has  been approved by  the  Engineer .  

Approva l  o f  the  cont rac tor 's  Sewage Discharge Prevent ion  Plans,  
personne l ,  o r  cons t ruc t ion  methods  and opera t ion sha l l  no t  re l ieve  the 
cont rac tor  f rom i ts  respons ib i l i t y  to  sa fe ly  per fo rm the  work  inc luded in 
th is  cont rac t ,  nor  f rom i ts  l iab i l i t y  fo r  damage resu l t ing,  e i ther  d i rec t ly  
o r  ind i rec t ly ,  f rom i ts  work  per fo rmed under  th is  cont rac t .  

(D)   Serv ice  Connect ions:  

   (1 )  Genera l :  

In  the  event  o f  in te r rup t ion  to  water ,  sewer ,  o r  u t i l i ty  serv ices  as  a  resu l t  
o f  acc identa l  b reakage or  as  a  resu l t  o f  l ines  be ing exposed or  
unsuppor ted ,  the  cont ractor  sha l l  p rompt ly  no t i fy  the  proper  au thor i ty  
and sha l l  coopera te  wi th  the  sa id  au thor i ty  in  the  res tora t ion  o f  serv ice .   
When serv ice  is  in te r rup ted ,  repa i r  work  sha l l  be  cont inuous  un t i l  the 
serv ice  is  res to red .   No work  sha l l  be  under taken around f i re  hydrants 
un t i l  p rov is ions  fo r  con t inued serv ice  have been approved by  the  loca l  
f i re  au thor i ty .  

   (2 )  Unident i f ied Water  and Sewer  Connect ions:  

The cont rac tor  sha l l  p ro tec t  un ident i f ied ,  undamaged water  o r  sewer  
serv ice connect ions  encountered  dur ing excavat ion .   The cont rac tor  
sha l l  immedia te ly  no t i fy  the  Engineer  when an  un ident i f ied  serv ice 
connect ion  is  encountered .  

The cont rac tor  sha l l  immedia te ly  repa i r  un ident i f ied  water  o r  sewer 
serv ice  connect ions  tha t  a re  damaged dur ing excavat ion .   Any  damaged 
serv ice  connect ions  sha l l  be  repor ted  to  the  Engineer ,  inc lud ing a l l  
remed ia l  ac t ions  taken. 

(E)   Repair ing Damaged Lines:  

When the  opera t ions  o f  the  cont rac tor  resu l t  in  damage to  any  u t i l i t y  l ine 
or  serv ice  connect ion ,  the  loca t ion  o f  wh ich  has  been brought  to  the 
cont rac tor 's  a t ten t ion ,  the cont rac tor  sha l l  assume fu l l  respons ib i l i t y  fo r  
such damage.  
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Shou ld  an unp lanned breakage occur  in  an  ac t ive sewer  l ine  as  a resu l t  
o f  the cont rac tor 's  operat ions ,  the  cont rac tor  sha l l  immedia te ly  no t i fy  
the  Engineer ,  and begin  repa i rs  to  ha l t  any  f lows and res tore  normal 
serv ice ,  in  accordance wi th  the  procedures  descr ibed in  the  approved 
Sewage Discharge Prevent ion  Plan .   The cont rac tor  sha l l  a lso 
immedia te ly  no t i fy  the  af fec ted  u t i l i t y  company and the appropr ia te 
regu la to ry  agenc ies .   The cont rac tor  sha l l  be  respons ib le fo r  repa i r ing 
the  damaged p ipe ,  res to r ing any  in te r rup t ions  in  serv ice ,  and c lean ing 
up  the  a f fec ted  areas  wi th in  24  hours  o f  the  beginn ing o f  the  sp i l l .   
Sewage d ischarge damage assessments ,  as spec i f ied  in  Subsec t ion 
107.15(F)  o f  the  spec i f icat ions ,  wi l l  be  charged to  the  cont rac tor  fo r  any 
unp lanned breakage wh ich  resu l ts  in  a  d ischarge.  

The cont rac tor  sha l l  be  respons ib le  to  repa i r  any  breakage,  in  
accordance wi th  requ i rements  o f  the  broken l ine 's  owner /opera tor ,  and 
c lean up  the  s i te  per  app l icab le  codes  and regu la t ions  o f  the  EPA,  
OSHA,  ADEQ,  and a l l  o ther  agenc ies '  spec i f i ca t ions ,  a t  no  add i t iona l  
cos t  to  the  Depar tment .  

(F)   Sewage Discharge Damage Assessments:  

The Depar tment  wi l l  assess  l iqu ida ted  damages in  accordance wi th  the 
Tab le  107.15-1  be low fo r  each 24-hour  per iod ,  o r  por t ion thereo f ,  for  
each unp lanned breakage tha t  occurs in  an  ac t ive  san i ta ry  sewer  l ine as 
a  resu l t  o f  the  cont rac tor 's  opera t ion .   The ra te  o f  l iqu ida ted  damages 
assessed is  based on  the  type  and quant i ty  o f  e f f luen t  d ischarged as  
de termined by  the  Engineer .  

These l iqu ida ted  damages do  no t  re l ieve  the  cont rac tor  f rom any  o f  i ts  
respons ib i l i t ies  under the  cont rac t ,  inc lud ing any l iqu ida ted  damages 
tha t  may be  assessed under  Subsec t ion 108.09  o f  the  spec i f i ca t ions  fo r  
la te  comple t ion  o f  the  pro jec t .  

L iqu ida ted  damages assessed by  the Depar tment  wi l l  be  independent  o f  
any  pena l t ies  imposed by o thers .  

The cont rac tor  acknowledges tha t  Regu la to ry  agenc ies  may assess  or  
impose c iv i l  o r  c r imina l  pena l t ies  on  the  cont rac tor  resu l t ing f rom sewer 
d ischarges .  

The Depar tment  wi l l  no t  be  respons ib le  for  any  c iv i l  o r  c r imina l  pena l t ies,  
f ines ,  damages,  o r  o ther charges  imposed on the  contrac tor by any 
regu la to ry  agency  or  cour t  fo r  sewage d ischarges  tha t  are  a  resu l t ,  
d i rec t ly  o r  ind i rec t ly ,  o f  the  cont rac tor ’s  work  per fo rmed under th is  
cont rac t .  
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TABLE 107.15-1  
LIQUIDATED DAMAGES 

(EACH 24-HOUR PERIOD,  OR PORTION THEREOF)  
Volume of  
Discharge  

Raw Sewage or  
Industr ia l  

Wastewater 
Treated 
Ef f luent  

Less  than 10 ,000 
ga l lons  $5 ,000 $1 ,000 

10 ,000 to  99 ,999 
ga l lons  $10,000 $2 ,000 

100,000 to  1  
mi l l ion  ga l lons  $25,000 $3 ,000 

Greater  than 1  
mi l l ion  ga l lons  $40,000 $5 ,000 

 
L iqu ida ted  damages shal l  be  assessed for  each 24-hour  per iod ,  o r  
por t ion  thereo f ,  un t i l  the  cont rac tor  has  comple ted a l l  o f  the fo l lowing 
tasks :  

(1 )  Stopped the  d ischarge;  

(2 )  Repa i red  the  damaged p ipe ;  

(3 )  Res tored  normal  serv ice ;  and 

(4 )  Fu l ly  c leaned and d is in fec ted  the  s i te  to the sa t is fac t ion 
o f  the  Engineer .  

Upon comple t ion  o f  tasks A,  B,  and C above, and pr io r  to comple t ion  o f  
Task  D,  the  l iqu ida ted  damages assessed fo r  the  cur ren t  24-hour  per iod 
sha l l  be  a t  the  ra te  shown in  Tab le  107.15-1 .   However ,  fo r  each 
subsequent  24-hour  per iod ,  the  assessment  wi l l  be  1 /2  o f  the  ra te  shown 
in  Tab le  107.15-1 .  

Damages wi l l  con t inue a t  the  reduced ra te  un t i l  the  s i te  has  been fu l ly  
c leaned and d is in fec ted  to  the  sa t is fac t ion  o f  the  Engineer .  

As  an  example ,  the  amounts  assessed each 24-hour  per iod  fo r  an 
unp lanned d ischarge o f  20 ,000 ga l lons  o f  raw sewage,  in  wh ich  the  
cont rac tor  comple tes  tasks  A,  B,  and C w i th in  the  second 24-hour  per iod 
bu t  does  no t  comple te  fu l l  c leanup un t i l  the  th i rd 24-hour  per iod ,  wi l l  be 
as  fo l lows: 

  F i rs t  24-hour  per iod :  $10,000 

  Second 24-hour  per iod :   $10,000 

  Th i rd  24-hour  per iod :   $5 ,000 
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For  th is  example ,  the  to ta l  l iqu ida ted  damage assessment  wi l l  be 
$25,000 ($10,000 +  $10,000 +  $5 ,000) .  

107.16 Personal  Liabi l i ty  of  Publ ic  Off ic ia ls :  

In  car ry ing ou t  any  o f  the  prov is ions  o f  these spec i f i ca t ions  or  in  
exerc is ing any  power  o r  au thor i ty  gran ted  to them by  or  wi th in  the  scope 
o f  the  cont rac t ,  there  sha l l  be  no  l iab i l i t y  upon the  Transpor ta t ion  Board 
and any  member  thereo f ,  the  Di rec tor ,  the  Engineer ,  o r  the i r  au thor ized 
representa t ives ,  e i ther  persona l ly  o r  as o f f i c ia ls  o f  the Sta te ,  i t  be ing 
unders tood tha t  in  a l l  such  mat te rs they  ac t  sole ly  as  agents and 
representa t ives  o f  the  Sta te .  

107.17 No Waiver  of  Legal  Rights:  

Par t ia l  o r  f ina l  acceptance pursuant  to Subsec t ion  105.20 o f  the 
spec i f i ca t ions  sha l l  no t  p rec lude or  p roh ib i t  the  Depar tment  f rom 
cor rec t ing any  measurement ,  es t imate ,  o r  cer t i f i ca te  made be fore  or  
a f te r  comple t ion  o f  the  work ,  nor  sha l l  the Depar tment  be  prec luded or  
p roh ib i ted  f rom recover ing f rom the  cont rac tor ,  o r  i ts  sure ty ,  insurance 
or  any  combina t ion  thereo f ,  such overpayment  as  i t  may sus ta in ,  or  by 
fa i lu re  on  the par t  o f  the cont rac tor  to fu l f i l l  h is  ob l iga t ions  under  the 
cont rac t .   A wa iver  on  the  par t  o f  the  Depar tment  o f  any  breach o f  any 
par t  o f  the  cont rac t  sha l l  no t  be  he ld  to  be  a  wa iver  o f  any  o ther  o r  
subsequent  b reach. 

The cont rac tor ,  wi thout  pre jud ice  to  the  te rms o f  the  cont rac t ,  sha l l  be 
l iab le  to  the  Depar tment  fo r  la ten t  de fec ts ,  f raud,  o r  such gross mis takes 
as  may amount to  f raud,  o r  as regards to  the  Depar tment 's  r igh ts  under 
any  war ran ty  o r  guaranty .  

107.18 Contractor  and Subcont ractor  Records:  

The cont rac tor ,  subcontrac tors ,  and a l l  supp l iers  sha l l  keep and 
main ta in  a l l  books ,  papers ,  records ,  f i les ,  accounts ,  repor ts ,  b id 
documents  wi th  backup da ta ,  inc lud ing e lec t ron ic  da ta ,  and a l l  o ther 
mater ia l  re la t ing to  the  cont rac t  and pro jec t  fo r  f i ve  years  fo l lowing 
comple t ion  and acceptance o f  the  work .  

Al l  o f  the  above mater ia l  sha l l  be  made ava i lab le  to  the Depar tment  fo r  
aud i t ing,  inspec t ion  and copy ing and sha l l  be  produced,  upon request ,  
a t  the Depar tment o f f i ces  loca ted  a t  206 South  17 th  Ave. ,  Phoen ix,  
Ar izona 85007. 

The cont rac tor  sha l l  inser t  the  above requ i rement  in  each subcont rac t ,  
purchase order  and lease agreement  and sha l l  a lso  inc lude in  a l l  
subcont rac ts  a  c lause requ i r ing subcont rac tors  to inc lude the  above 
requ i rement  in  any  lower - t ie r  subcont rac t ,  purchase order  o r  lease 
agreement .  
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107.19 Federa l  Immigrat ion and Nat ional i ty  Act :  

(A)   Genera l :  

The cont rac tor ,  and a l l  subcont rac tors ,  sha l l  comply  wi th  a l l  federa l ,  
s ta te ,  and loca l  immigra t ion  laws and regu la t ions ,  as  se t  fo r th in  Ar izona 
Execut ive  Order  2005-30,  re la t ing to the immigra t ion  s ta tus  o f  the i r  
employees  who per fo rm serv ices  on  the  cont rac t  dur ing the  dura t ion  o f  
the  cont rac t .   The Sta te  sha l l  re ta in  the  r igh t  to  per fo rm random aud i ts  
o f  con t rac tor  and subcont rac tor  records  or  to  inspec t  papers  o f  any 
employee thereo f  to  ensure  compl iance.  

The cont rac tor  sha l l  inc lude the  prov is ions  o f  Subsec t ion  107.19  o f  the 
spec i f i ca t ions  in  a l l  i t s  subcont rac ts .  

In  add i t ion ,  the  cont rac tor  sha l l  requ i re  tha t  a l l  subcont rac tors  comply 
wi th  the  prov is ions o f  Subsec t ion 107.19  o f  the  spec i f i ca t ions ,  mon i to r  
such subcont rac tor  compl iance,  and ass is t  the Depar tment  in  any  
compl iance ver i f i ca t ion  regard ing any  subcont rac tor .  

(B)   Compl iance Requirements  for  A.R.S.  §  41-4401, 
 Government  Procurement ,  E-Ver i fy  Requirement;  
 Sanct ions:  

By submiss ion  o f  a  b id ,  t he  cont rac tor  war ran ts  tha t  the  cont rac tor  and 
a l l  p roposed subcont rac tors  a re  and sha l l  remain  in  compl iance wi th :  

(1 )  Al l  federa l ,  s ta te ,  and loca l  immigra t ion  laws and 
regu la t ions  re la t ing to  the  immigra t ion  s ta tus  o f  the i r  
employees  who per fo rm serv ices  on  the  cont rac t ;  and   

(2 )  A.R.S.  Sec t ion  23-214,  Subsec t ion  A (That  subsec t ion 
reads :  “Af te r  December  31 ,  2007, every  employer ,  a f te r  
h i r ing an  employee,  sha l l  ver i fy  the  employment  
e l ig ib i l i t y  o f  the  employee th rough the  E-Ver i fy  
p rogram.” ) .  

A breach o f  a  war ran ty  regard ing compl iance wi th  immigra t ion  laws  and 
regu la t ions  sha l l  be  deemed a  mater ia l  b reach o f  the  cont rac t ,  and the 
cont rac tor  and subcont rac tors  a re  sub jec t  to  sanc t ions  spec i f ied  in 
Subsec t ion  107.19(D)  o f  the  spec i f i ca t ions .  

Fa i lu re  to  comply  wi th  a Sta te  aud i t  p rocess  to  ver i fy  the employment 
records  o f  con t rac tors  and subcont rac tors  sha l l  be deemed a  mater ia l  
b reach o f  the cont rac t ,  and the contrac tor  and subcont rac tors a re 
sub jec t  to  sanc t ions  spec i f ied  in  Subsec t ion 107.19(D)  o f  the 
spec i f i ca t ions .  
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(C)   Compl iance Ver i f icat ion:  

The Sta te  may,  a t  any  t ime and a t  i ts  so le  d isc re t ion ,  requ i re  ev idence 
o f  compl iance f rom the  cont rac tor  or  subcont rac tor .  

Shou ld  the Sta te  reques t  ev idence o f  compl iance,  the  cont rac tor  sha l l  
comple te  and re tu rn  the  Sta te  Cont rac tor  Employment  Record 
Ver i f i ca t ion  Form and Employee Ver i f i ca t ion  Worksheet ,  p rov ided by  the 
Depar tment ,  no  la te r  than 21  days  f rom rece ip t  o f  the  reques t  fo r  such 
in fo rmat ion .  

L is t ing o f  the  compl iance ver i f i ca t ion  procedure  spec i f ied  above does 
no t  p rec lude the  Depar tment  f rom u t i l i z ing o ther  means to  de termine 
compl iance.  

The Sta te  re ta ins  the  lega l  r igh t  to  inspec t  the  papers  o f  any  employee 
who works  on  the  cont rac t  to  ensure  tha t  the  cont rac tor  o r  subcont rac tor  
is  comply ing wi th  the  war ran ty  spec i f ied  in  Subsect ion  107.19(B)  o f  the  
spec i f i ca t ions .  

(D)   Sanct ions for  Non Compl iance:  

For  purposes  o f  th is  paragraph,  non-compl iance re fe rs  to e i ther  the 
cont rac tor ’s  o r  subcont rac tor ’s  fa i lu re  to  fo l low immigra t ion  laws or  to 
the  cont rac tor ’s  fa i lu re  to p rov ide  records when requested .   Fa i lu re to 
comply  wi th  the  immigra t ion  laws or  to submi t  p roo f  o f  compl iance 
cons t i tu tes  a  mater ia l  b reach o f  con t rac t .   At  a  min imum,  the  Depar tment 
wi l l  reduce the  cont rac tor ’s  compensat ion  by  $10,000 fo r  the  in i t ia l  
ins tance o f  non-compl iance by  the  cont rac tor  o r  a  subcont rac tor .   I f  the 
same cont rac tor  o r  subcont rac tor  is  in  non-compl iance wi th in  two years 
f rom the  in i t ia l  non-compl iance,  the  cont rac tor ’s  compensat ion  wi l l  be  
reduced by  a min imum of  $50,000 fo r  each ins tance o f  non-compl iance.  
The th i rd  ins tance by  the  same cont rac tor  o r  subcont rac tor  wi th in  a  two 
year  per iod  may resu l t ,  in  add i t ion  to  the  min imum $50,000 reduc t ion  in 
compensat ion ,  in  remova l  o f  the  o f fend ing cont rac tor  o r  subcont rac tor ,  
suspens ion  o f  work  in  who le  o r  in  par t  o r ,  in  the  case o f  a  th i rd  v io la t ion 
by  the  cont rac tor ,  te rminat ion  o f  the  cont rac t  fo r  defau l t .    

In  add i t ion ,  i f  a  cont rac tor  is  in  non-compl iance th ree  t imes wi th in  a  two-
year  per iod ,  the  Depar tment  wi l l  revoke the  cont rac tor ’s  p requa l i f i ca t ion 
fo r  a  min imum of  one year .   Subcont rac tors  and supp l ie rs  who are  in  
non-compl iance th ree t imes wi th in  a  two-year  per iod  wi l l  be  proh ib i ted 
f rom par t ic ipa t ing in  Depar tment  cont rac ts  fo r  a  min imum of  one year .  

Subcont rac tors  who are  in  non-compl iance three  t imes wi th in  a  two-year 
per iod ,  and who are  prequa l i f ied  wi th  the  Depar tment  as  p r ime 
cont rac tors ,  wi l l  a lso  have such prequa l i f i ca t ions  revoked fo r  a  min imum 
of  one year .  

Af te r  the  min imum one-year  suspens ion ,  con t rac tors ,  subcont rac tors ,  
and supp l ie rs  may be  cons idered e l ig ib le  to  par t ic ipa te  in  Depar tment 
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cont rac ts ,  bu t  on ly a f te r  success fu l  demonst ra t ion ,  to  the  sa t is fac t ion  o f  
the  Depar tment ,  tha t  the i r  h i r ing prac t ices  comply  wi th  the  requ i rements 
spec i f ied  here in .   I f  cons idered e l ig ib le ,  con t rac tors  sha l l  be  requ i red  to 
re -app ly fo r  p requa l i f i cat ion  and be accepted  pr io r  to b idd ing on 
Depar tment  cont rac ts .   Subcont rac tors  in te rested  in  b idd ing on 
Depar tment  contrac ts  as pr ime cont rac tors sha l l  a lso  be  requ i red  to 
re -app ly  for  p requa l i f i ca t ion  and be  accepted  pr io r  to  b idd ing.   For  
purposes  o f  cons ider ing suspens ion :  (1 )  non-compl iance by  a 
subcont rac tor  does  no t  count  as  a  v io la t ion  by  the  cont rac tor ,  and (2 )  
the  Depar tment  wi l l  count  ins tances  o f  non-compl iance on  o ther 
Depar tment  cont rac ts .  

The sanc t ions  descr ibed here in  a re  the  min imum sanc t ions ;  in  case o f  
ma jor  v io la t ions  the Depar tment  reserves  the r igh t  to  impose any 
sanc t ions  up to  and inc luding te rmina t ion ,  revocat ion  o f  p requa l i f i ca t ion ,  
and proh ib i t ion  f rom par t ic ipa t ion  in  Depar tment  cont rac ts ,  regard less  o f  
the  number  o f  ins tances  of  non-compl iance.  

Cont rac tors ,  subcont rac tors ,  and supp l ie rs  may appea l  the sanc t ions  to 
the  Sta te  Engineer .   That  appea l  must  be  in  wr i t ing and persona l ly  
de l ivered  or  sent  by  cer t i f ied  mai l ,  re tu rn  rece ip t  reques ted ,  to  the  Sta te 
Engineer .   The appea l  must  be rece ived by  the  Sta te  Engineer  no la te r  
than seven ca lendar  days  a f te r  the Depar tment ’s  de terminat ion .   The 
Sta te  Eng ineer  sha l l  p rompt ly  cons ider  any  appea ls  and no t i fy  the 
in te res ted  par ty  o f  the  State  Engineer ’s  f ind ings  and dec is ion .   The Sta te 
Engineer ’s  dec is ion  sha l l  be  cons idered admin is t ra t ive ly  f ina l .  

Any  de lay resu l t ing f rom a  compl iance ver i f i ca t ion or  a sanc t ion under 
th is  subsec t ion  is  a  non-excusab le  de lay .   The contrac tor  is  no t  en t i t led 
to  any  compensat ion  or  ex tens ion  o f  t ime fo r  any de lays  or  add i t iona l  
cos ts  resu l t ing f rom a  compl iance ver i f i ca t ion  or  a sanc t ion  under  th is  
Subsec t ion  107.19  o f  the  spec i f i ca t ions .  

An example o f  the  min imum sanc t ions  under th is  subsec t ion is  p resented 
in  the  fo l lowing tab le :  

 Of fense by:   Reduct ion in 
Compensat ion 

Contractor  Subcontractor  
A 

Subcontractor  
B 

Fi rs t    $10,000 
 F i rs t   $10,000 
 Second  $50,000 
  F i rs t  $10,000 
 Th i rd   $50,000* 

Note :  
 
*  Wi l l ,  in  add i t ion ,  resu l t  in  remova l  o f  the  subcont rac tor ,  proh ib i t ion  
f rom par t ic ipa t ing in  Depar tment  cont rac ts ,  and revocat ion  o f  any  
Depar tment  p requa l i f i ca t ions  tha t  the  subcontrac tor  may have 
ob ta ined.  
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SECTION 108 PROSECUTION AND PROGRESS:  

108.01 Sublet t ing of  Contract :  

The cont rac tor  sha l l  no t  sub le t ,  se l l ,  t rans fer ,  ass ign ,  o r  o therwise  
d ispose o f  the  cont rac t  o r  con t rac ts  o r  any  por t ion  thereo f  o r  o f  the 
cont rac tor 's  r igh t ,  t i t le  o r  in te res t  there in wi thout  wr i t ten  consent  o f  the 
Engineer .   In  case such consent  is  g iven ,  the  cont rac tor  wi l l  be  permi t ted  
to  sub le t  a  por t ion  thereof ,  bu t  sha l l  per fo rm wi th  the  cont rac tor 's  own 
organ iza t ion  work  amount ing to  no t  less  than 40  percent  o f  the  or ig ina l  
con t rac t  amount .   No subcont rac ts  o r  t rans fer  o f  con t rac t  sha l l  re lease 
the  cont rac tor  o f  i ts  l iab i l i t y  under  the  cont rac t  and bond. 

"Cont rac tor 's  own organiza t ion"  sha l l  be  cons t rued to  inc lude on ly 
workers  employed and pa id  d i rec t ly  by  the  pr ime cont rac tor  and 
equ ipment  owned or  ren ted  by i t ,  w i th  o r  wi thout  opera tors .   Such te rm 
does no t  inc lude employees  or  equ ipment  o f  a subcont rac tor ,  ass ignee, 
o r  agent  o f  the  pr ime cont rac tor .  

The cont rac t  amount  upon wh ich  the  40-percent requ i rement  is  computed 
inc ludes the  cos t  o f  mater ia ls  and manufac tured produc ts wh ich  are  to 
be  purchased or  p roduced by  the  cont rac tor  under the cont rac t  
p rov is ions .  

A person who has been conv ic ted  o f  a v io la t ion  o f  A.R.S.  Sec t ion  34-252 
is  no t  e l ig ib le  to  en ter  in to  any  cont rac t  e i ther  as  a  cont rac tor ,  
subcont rac tor ,  o r  supp l ier ,  fo r  a  per iod  o f  up  to three  years ,  f rom date 
o f  conv ic t ion ,  as  de termined by  the  cour t .   A person means any 
ind iv idua l ,  par tnersh ip ,  corpora t ion ,  assoc ia t ion ,  or  o ther  en t i ty  fo rmed 
fo r  the  purpose o f  do ing bus iness as  cont rac tor ,  subcont rac tor ,  o r  
supp l ie r .  

The Depar tment  may a lso  re fuse  to  approve any  en t i ty  as  a 
subcont rac tor  or  supp l ier  fo r  any  o f  the  reasons  fo r  wh ich  i t  cou ld  re fuse 
to  a l low an en t i ty  to  submi t  a  b id ,  suspend the  en t i ty  f rom b idd ing,  o r  
dec la re  the  en t i ty  non- respons ib le .  

The Depar tment ’s  consent  to  a  subcont rac t  wi l l  be  g iven on ly  a f te r  the  
Depar tment  de termines  tha t  the  subcont rac t ,  purchase order ,  o r  lease 
agreement  is  ev idenced in  wr i t ing and tha t  i t  con ta ins  a l l  per t inent  
p rov is ions  and requ i rements  o f  the  pr ime cont rac t .   The fo l lowing da ta 
sha l l  be  submi t ted  seven ca lendar days  pr io r  to  the s ta r t  o f  each 
subcont rac tor ’s  work ,  except  da ta  regard ing DBE subcont rac ts  must  be 
submi t ted  a t  the  precons truc t ion  conference: 

(A)  A comple te  copy  o f  each subcont rac tor  agreement  and each 
second t ie r  subcont rac tor .  

(B)  Ver i f i ca t ion  tha t  a l l  requ i red  Federa l  Prov is ions ;  i .e . ,  Federa l  
Form 1273,  Execut ive  Order ,  and Wage Determinat ion 
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Dec is ions  are  a t tached to  each subcont rac t  in  any 
federa l -a id  funded cont rac t .  

(C)  Subcont rac ts  must  show the  to ta l  p r ice  subcont rac ted .   The 
i tems o f  work ,  and quant i t ies  o f  each i tem subcont rac ted 
sha l l  be  shown.   Un i t  Pr ices  or  Ex tended Pr ices may be 
de le ted  except  in  the  case o f  DBE subcont rac tors .  

(D)  DBE subcont rac ts  sha l l  inc lude fu l l  ex tens ions  o f  a l l  un i t  
p r ices .  

(E)  Par t ia l  i tems sha l l  be exp la ined in  de ta i l  and show the 
amount  o f  each cont rac t  i tem be ing subcont rac ted.   
Non-cont rac t  i tem work sha l l  be  fu l ly  exp la ined,  i .e . ,  
Truck ing 1 ,000 hours ,  Truck  Aspha l t ic  Concre te .  

(F)  The cont rac tor  sha l l  cer t i fy  to  the  Depar tment  tha t  a l l  o f  i t s  
subcont rac tors  have a l l  requ i red  regis t ra t ions .  

(G)  An a l te rna t ive  d ispute reso lu t ion  process  to  reso lve payment 
and prompt  payment  d ispu tes  sha l l  be  inc luded in  each 
subcont rac t .    

The Engineer  wi l l  no t  consent  to  sub le t t ing o f  any  por t ion  o f  the  cont ract  
un t i l  the  Engineer  rece ives  a  copy  o f  the  subcont rac t  tha t  has  been 
approved by  the  Depar tment ,  lower  t ie r  subcont rac t ,  o r  Subcont rac tor  
Request  Form (SRF) .  

When a  cont rac tor  submi ts  a  SRF,  a  comple te  executed  subcont rac tor  
agreement  shou ld  be  a t tached to  the  fo rm.  I f  the  cont rac tor  does  no t  
a t tach  the  subcont rac t ,  the  subcont rac t  must  be  submi t ted  to  the 
Depar tment  wi th in  30  days  o f  the  approva l  da te o f  the  or ig ina l  approved 
SRF.  

I f  the  subcont rac t  agreement  does no t  con ta in the  per t inent  p rov is ions 
and requ i rements  as  ind ica ted  by  the  or ig ina l  approved SRF or ,  i f  the 
cont rac tor  fa i ls  to  submi t  the  subcont rac t  wi th in   30 days  o f  the  approva l  
da te  o f  SRF,  the  Enginee r  wi l l   revoke the  consent to  sub le t .  

The Engineer  wi l l  no t  consent  to  sub le t t ing o f  any  por t ion  o f  the  cont ract  
un t i l  the  AZUTRACS Reg is t ra t ion  Number  fo r  the  subcont rac tor  has  been 
prov ided. 

The cont rac tor ’s  schedu le  sha l l  a l low th ree  ca lendar  days ,  exc lud ing 
weekends and ho l idays ,  fo r  the  Depar tment ’s  subcont rac t  rev iew o f  each 
SRF.  

The Engineer ’s  consent sha l l  in  no  way be  cons t rued to  be  an 
endorsement  o f  the  subcont rac tor  o r  i ts  ab i l i t y  to  comple te  the  work  in  
a  sa t is fac to ry  manner .  
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I f  a  subcont rac tor ,  o f  any t ie r ,  begins  work  on  the  cont rac t  p r io r  to the 
cont rac tor  submi t t ing the  requ i red  documenta t ion  and rece iv ing consent 
f rom the  Engineer ,  the  Depar tment  wi l l  w i thho ld  $1 ,000 f rom monies  due 
or  becoming due the  contrac tor  as  l iqu ida ted  damages.   The l i qu ida ted  
damages wi l l  be  wi thhe ld  fo r  each subcont rac tor ,  o f  any  t ie r ,  tha t  s ta r ts  
work  wi thout  the  consent o f  the  Engineer .   These l iqu ida ted  damages 
sha l l  be  in  add i t ion  to a l l  o ther  re ten t ion  or  l iqu ida ted  damages prov ided 
fo r  e lsewhere  in  the  cont rac t .  

I f  a  subcont rac tor ,  o f  any t ie r ,  i s  found work ing on the  pro jec t  wi thout  
an  approved cont rac t  the Engineer  wi l l  immedia te ly  s top  work  on  the 
subcont rac t .   Work  sha l l  no t  resume unt i l  a l l  requ i red  documenta t ion  is  
submi t ted  and approved by  the  Engineer .   The cont rac tor  sha l l  no t  be 
en t i t led  to  add i t iona l  compensat ion  or  an  ex tens ion  o f  con trac t  t ime for  
any  de lays to  the  work because o f  the  cont rac tor ’s  fa i lu re  to submi t  the 
requ i red  documenta t ion .  

Ca lcu la t ion  o f  the  60  percent  subcont rac t ing l imi t  w i l l  be  based upon the 
amount  o f  work  subcont rac ted  and ver i f ied  by  subcont rac t  documents .  

Subcont rac tors  per fo rming cont rac t ing work  sub ject  to  A.R.S.  Sec t ions 
32-1101 e t  seq.  sha l l  be  du ly  l i censed in  accordance wi th  those s ta tu tes .   
Subcont rac tors  p rov id ing o ther  serv ices  sha l l  be  l icensed in  accordance 
wi th  the  requ i rements  o f  Ar izona Law.  

108.02 Star t  of  Work:  

Work  sha l l  no t  be s ta r ted un t i l  the  cont rac t  has been executed  by  bo th 
the  cont rac tor  and the  Depar tment .  

The cont rac tor  sha l l  begin  work  wi th in  the  number  of  ca lendar  days  a f ter  
the  da te  o f  no t ice  o f  award  o f  con t rac t  as  fo l lows:  

Contract  Size  (Dol lars)  Calendar  Day Per iod 

0 to  10 ,000,000 30 

over  10 ,000,000 to  30 ,000,000 45 

over  30 ,000,000 60 

 
When the  cont rac t  t ime is  on  a  ca lendar  day  bas is  o r  on  a work ing day 
bas is ,  con t rac t  t ime wi l l  be  charged commenc ing on  the  da te 30 ,  45 ,  or  
60  ca lendar  days ,  as  de termined by  the  cont rac t  s ize ,  a f te r  the  da te o f  
the  no t ice  o f  award  le t te r .   Shou ld  th is  da te  fa l l  on a  Saturday ,  Sunday 
or  ho l iday ,  the  nex t  work ing day  sha l l  be  cons idered the  s tar t ing da te 
fo r  the  purpose o f  charging cont rac t  t ime. 
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108.03 Preconstruct ion Conference:  

The cont rac tor  sha l l  meet  wi th  the  Engineer  fo r  a  p recons t ruc t ion 
conference pr ior  to  commenc ing work .   The conference may be  combined 
wi th  the  par tner ing conference,  and a l l  requ i rements  o f  th is  subsec t ion 
may be  submi t ted  a t  tha t  t ime.   Shou ld  bo th  conferences  be  he ld  a t  the 
same t ime,  the  par tner ing conference wi l l  be  he ld  f i rs t .  

At  the  precons t ruc t ion conference the  cont rac tor  sha l l  submi t  a  p rogress 
schedu le  showing the  order  in  wh ich  the  cont rac tor  p roposes  to  car ry 
ou t  the  work ,  the  da tes  on  wh ich  the  cont rac tor  and i ts  subcont rac tors 
wi l l  s ta r t  the  work ,  inc lud ing procurement  o f  mater ia ls ,  equ ipment ,  e tc . ;  
the  order ing o f  a r t ic les o f  spec ia l  manufac ture;  the  fu rn ish ing of  
d rawings ,  p lans  and o ther da ta  requ i red  under  Subsec t ion  105.03  o f  the 
spec i f i ca t ions  fo r  the rev iew and approva l  o f  the  Engineer ;  the 
inspec t ion  o f  s t ruc tu ra l  s tee l  fabr ica t ion ;  and the  contempla ted  da tes  fo r  
the  comple t ion .   The schedu le  sha l l  be  in  a  c r i t i ca l  pa th  method fo rmat.   
No schedu le  ac t iv i ty  sha l l  be  shor te r  than one day  or  longer  than 15 
work ing days .   The schedu le  must show in te r re lat ionsh ips among the 
ac t iv i t ies ,  and the  cont ro l l ing i tems o f  work  th roughout  the  pro jec t  sha l l  
be  ident i f ied .   I f  reques ted  by  the  Engineer ,  the  cont rac tor  sha l l  fu rn ish 
in fo rmat ion  needed to  just i fy  ac t iv i ty  t ime dura t ions .   Such in fo rmat ion 
sha l l  inc lude es t imated manpower ,  equ ipment ,  un i t  quant i t ies ,  and 
produc t ion  ra tes .   The schedu le  sha l l  i l lus t ra te  the  comple t ion  o f  the 
work  no t  la te r  than the  cont rac t  comple t ion  da te .  

The cont rac tor  sha l l  no t i fy  the  Engineer  in  wr i t ing o f  p roposed major  
changes in the progress schedu le .   Ma jor  changes are those tha t  may 
a f fec t  compl iance wi th  the  contrac t  requ i rements o r  tha t  change the 
c r i t i ca l  pa th  o r  con tro l l ing i tem o f  work .  

The cont rac tor  sha l l  fu rn ish  au thor ized s ignature  fo rms and a l i s t  o f  the 
cont rac tor 's  p roposed subcont rac tors  and major  mater ia l  supp l ie rs .  

Progress  schedu les  sha l l  have cons idered the  t ime requ i rement  fo r  
o rder ing ar t ic les  o f  spec ia l  manufac ture  to  meet  spec i f i c  requ i rements 
o f  the  work  and Subsec t ion  604-3 .04  o f  the  spec i f i ca t ions  when 
s t ruc tu ra l  s tee l  fabr ica t ion  inspec t ion  is  requ i red .  

I f  the  cont rac t  has  a  DBE requ i rement ,  the  cont rac tor  sha l l  submi t  cop ies 
o f  comple ted  and s igned DBE subcont rac ts ,  purchase orders ,  o r  invo ices 
to  the  Depar tment .  

The cont rac tor  sha l l  submi t  a  t ra f f i c  con t ro l  p lan in  accordance wi th 
Subsec t ion  701-1  o f  the  spec i f i ca t ions .   The cont rac tor  sha l l  des ignate 
an  employee who is  competent  and exper ienced in  t ra f f i c  con t ro l  to  
imp lement  and mon i to r  the  t ra f f i c  con t ro l  p lan .   The qua l i f i ca t ions  o f  the 
des ignated  employee must  be  sa t is fac to ry  to  the  Engineer .  Such 
des ignated  employee shal l  have success fu l ly  comple ted  a  recogn ized 
t ra f f i c  con t ro l  superv isor  t ra in ing program.   The t ra f f i c  con t ro l  superv isor  
t ra in ing prov ided by  the  Amer ican Tra f f ic  Safe ty  Serv ices  Assoc ia t ion 
(ATSSA)  or  the  IMSA sha l l  be  acceptab le .   Tra in ing th rough o ther 
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p rograms must  be  approved in  advance by  the  Engineer .   The cont rac tor  
sha l l  submi t  p roo f  tha t  the  proposed ind iv idual  has  comple ted  an 
approved t ra in ing program a t  the  precons t ruc t ion  conference.   The 
t ra in ing sha l l  be  cur ren t ,  and must  be  va l id  th roughout  the  dura t ion  o f  
the  pro jec t .   In  o rder  to  remain  cur ren t  wi th  the  Depar tment ,  the  t ra f f ic  
con t ro l  superv isor  t ra in ing sha l l  be  comple ted or  renewed every four 
years .  

The cont rac tor  sha l l  submi t  a  sa fe ty  p lan  and des ignate  an  employee as 
Safe ty  Superv isor ,  in  accordance wi th  Subsec t ion  107.08  o f  the 
spec i f i ca t ions .  

The t ra f f i c  con t ro l  p lan  and sa fe ty  p lan  sha l l  be sa t is fac to ry  to  the 
Engineer .  

Dur ing the  precons t ruc t ion  conference,  the  Engineer  wi l l  des ignate  a  
Depar tment  employee or  employees  who wi l l  be  respons ib le  to  see that  
the  t ra f f i c  con t ro l  p lans and any  a l te ra t ions  there to a re  imp lemented and 
mon i to red  to  the  end tha t  t ra f f i c  is  car r ied  th rough the  work  in  an 
e f fec t ive  manner .   I f  approved by  the  Engineer ,  the  cont rac tor  may 
des ignate  one employee to  be respons ib le  fo r  bo th  the  t ra f f i c  con t ro l  and 
sa fe ty  p lans .   The cont rac tor  sha l l  no t  des ignate  i ts  super in tendent  as 
the  respons ib le  person fo r  e i ther  the  t ra f f i c  con t ro l  p lan  or  the  sa fe ty 
p lan ,  un less  approved by  the  Engineer .  

I f  the  pro jec t  requ i res tha t  con t rac tor  o r  Sta te  personne l  to work  f rom 
fa lsework ,  wi th in  shor ing,  o r  in  any  o ther  hazardous  area  the  cont rac tor  
sha l l  submi t  as par t  o f  the  contrac tor 's  sa fe ty p lan spec i f ic  measures i t  
w i l l  use  to  ensure  worker  sa fe ty .  

The cont rac tor  sha l l  a lso  submi t  a  p rogram fo r  e ros ion  contro l  and 
po l lu t ion  prevent ion ,  as se t  fo r th in  Subsec t ion  104.09  o f  the 
spec i f i ca t ions ,  on  a l l  p ro jec ts invo lv ing c lear ing and grubb ing,  
ear thwork ,  s t ruc tu ra l  work ,  o r  o ther  cons t ruc t ion ,  when such work  is  
l i ke ly  to  c rea te  e ros ion  or  po l lu t ion  prob lems. 

I f  the  cont rac tor  fa i ls  to  p rov ide  the  requ i red  submiss ions ,  the  Engineer 
may order  the  precons t ruc t ion  conference suspended un t i l  such  t ime as 
they  are  fu rn ished.   Work  sha l l  no t  begin  un t i l  the  precons t ruc t ion 
conference has  been conc luded and the  sa fe ty  p lan  has  been approved, 
un less  au thor ized  by  the  Engineer .   The cont rac tor  sha l l  no t  be  en t i t led 
to  add i t iona l  compensat ion  or  an  ex tens ion o f  con t rac t  t ime resu l t ing 
f rom any  de lays  due to  such a  suspens ion . 

When the  spec i f i ca t ions  requ i re  spec i f i c  qua l i ty  con t ro l  measures  fo r  
cer ta in  mater ia ls  by  re fe renc ing Subsec t ion 106.04(C)  o f  the  
spec i f i ca t ions ,  the  cont rac tor  sha l l  des ignate  a  qua l i f ied  employee as 
Qua l i ty  Cont ro l  Manager .   The Qua l i ty  Cont ro l  Manager  sha l l  be 
respons ib le  fo r  the  imp lement ing and mon i to r ing of  the  qua l i ty  con t ro l  
requ i rements  descr ibed in Subsec t ion  106.04(C)  o f  the  spec i f i ca t ions .  
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108.04 Prosecut ion and Progress: 

The cont rac tor  sha l l  s ta r t  the  work  in  accordance wi th  the  requ i rements  
o f  Subsec t ion  108.02  o f  the  spec i f i ca t ions .   The cont rac tor  sha l l  no t i fy  
the  Engineer  a t  leas t  seven work ing days  pr io r  to  beginn ing work .  

Un less  suspended,  the  work  sha l l  be  d i l igen t ly  and cont inuous ly  car r ied 
on  to  comple t ion  and the cont rac tor  agrees  to  p rov ide  a t  a l l  t imes an 
adequate  fo rce  o f  labor and su f f ic ien t  mater ia ls  and equ ipment  to  insure 
the  comple t ion  o f  the  cont rac t  wi th in  the  t ime a l lowed.   The progress  o f  
the  work  sha l l  be  a t  a  ra te  su f f ic ien t  to  comple te  the  cont rac t  in  an  
acceptab le  manner  wi th in the  t ime a l lowed. 

At  a  mutua l ly  conven ien t  loca t ion  and t ime,  the  cont rac tor  sha l l  meet 
week ly  wi th  the  Engineer  to  d iscuss  cons t ruc t ion  ac t iv i t ies ;  however ,  a 
meet ing may be  wa ived i f  mutua l ly  agreed to ,  due to weather  cond i t ions ,  
work  p rogress ,  o r  fo r  o ther  reasons .   At  the  meet ings ,  the  cont rac tor  
sha l l  p rov ide the  Engineer  wi th  a  de ta i led ,  wr i t ten  schedu le o f  
cons t ruc t ion  ac t iv i t ies  and phases  o f  work  fo r  the  fo r thcoming two-week 
per iod  as  we l l  as  the  const ruc t ion  ac t iv i t ies  wh ich  were  per formed dur ing 
the  prev ious  week.   Th is  schedu le  sha l l  de ta i l  the  an t ic ipa ted s ta r t  da tes 
and an t ic ipa ted  comple t ion  da tes o f  work  ac t iv i t ies .  The week ly  schedu le  
shou ld  re f lec t ,  a t  a  min imum,  a l l  ac t iv i t ies  f rom the  most  recent ly  
updated  pro jec t  schedu le .  For  work  wh ich  was comple ted  dur ing the 
prev ious  week,  th is  schedu le  sha l l  de ta i l  the  ac tua l  s ta r t  and comple t ion 
da tes  o f  work  ac t iv i t ies  as  we l l  as  ind ica te  the  s tatus  o f  ma jor  ongo ing 
ac t iv i t ies .  Upon the  second occur rence o f  the cont rac tor  fa i l ing to 
p rov ide  an  accura te  schedu le  as  descr ibed herein  and a f te r  wr i t ten 
no t i f i ca t ion  by  the  Engineer  o f  the  f i rs t  occur rence, the  Depar tment  wi l l  
deduc t  $500 f rom the cont rac tor ’s  p rogress payment  per  each 
occur rence therea f te r .  Minu tes  o f  the  week ly  meet ings  wi l l  be  kept  by 
the  Engineer  and a  copy  wi l l  be  g iven to  the  cont rac tor  fo r  rev iew and 
acceptance. 

Schedu le  changes requ i r ing an  inc rease in  the  Depar tment 's  engineer ing 
personne l  wi l l  no t  be  pu t  in to  e f fec t  fo r  10  days  a f te r  the  submiss ion  o f  
week ly  schedu les  de ta i l ing such ac t iv i t ies ,  o r  unt i l  the  Eng ineer  has 
made ar rangements  fo r  add i t iona l  personne l ,  wh ichever  is  the  shor ter  
t ime.  

Every  30  days  th roughout  the  cont rac t ,  o r  a t  any  o ther  t ime as  reques ted 
by  the  Engineer ,  the  cont rac tor  sha l l  submi t  a  rev ised progress  schedu le 
re f lec t ing the  ac tua l  p rogress  o f  ac t iv i t ies ,  a l l  ac t iv i ty  logic  rev is ions ,  
the  an t ic ipa ted  comple t ion  da tes  o f  the  major  phases  o f  work  remain ing,  
and the  an t ic ipa ted  comple t ion  da te  o f  the  work .  

108.05 Limitat ion of  Operat ions :  

The cont rac tor  sha l l  conduct  the  work  a t  a l l  t imes in  such a  manner  and 
in  such sequence as  wi l l  ensure  the  leas t  in te r fe rence wi th  t ra f f i c  and 
the  sa fe ty  o f  the pub l ic  and the pro tec t ion  o f  the  workmen.   I t  sha l l  have 
due regard  to the  loca t ion  o f  de tours  and to  the  prov is ions fo r  hand l ing 
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t ra f f i c .   I t  sha l l  no t  open up  work  to  the  pre jud ice  or  de t r iment  o f  work  
a l ready  s ta r ted .   The Engineer  may requ i re  the  cont rac tor  to  f in ish  a 
sec t ion  o f  work  wh ich  is  in  p rogress  be fore  work  is  s ta r ted  on  any 
add i t iona l  sec t ions  i f  the  open ing o f  such sec t ion  is  essent ia l  to  pub l ic  
conven ience.  

Except  as requ i red  to  p ro tec t  work  a l ready  accompl ished,  to  p rov ide dus t  
con t ro l  and fo r  work  o f  a  s imi la r  na ture ,  no  work  on Sundays  or  ho l idays 
wi l l  be  permi t ted  un less  wr i t ten  permiss ion  is  ob ta ined f rom the 
Engineer .   The cont rac tor  sha l l  adv ise  the  Engineer  a t  leas t  24  hours  in  
advance i f  the  cont rac tor  e lec ts  to  work  on  any  Saturday ,  Sunday,  o r  
ho l iday .  

In  genera l ,  a l l  work  sha l l  be  per fo rmed dur ing day l igh t  hours .   I f  the 
cont rac tor  e lec ts  to  per fo rm work  a t  n igh t  o r  i f  the cont rac tor  is  requ i red 
to  do  so  in  the  Spec ia l  Prov is ions ,  the  cont rac tor  sha l l  fu rn ish ,  e rec t ,  
and main ta in  an  amount  o f  a r t i f i c ia l  l igh t ing  su f f ic ien t  fo r  the 
cons t ruc t ion ,  f lagging,  inspec t ion ,  e tc .  and fo r  the  sa fe ty  o f  the  workers 
and the  t rave l ing pub l ic .   No n igh t  work sha l l  be per fo rmed unt i l  the 
Engineer  is  sa t is f ied  tha t  an  adequate  amount  o f  a r t i f i c ia l  l igh t  has  been 
fu rn ished and p laced proper ly .  

108.06 Character  of  Workers:  

The cont rac tor  sha l l  a t  a l l  t imes employ  su f f ic ien t  labor  and equ ipment  
fo r  p rosecut ing the  severa l  c lasses  o f  work to  fu l f i l l  comple t ion  in the 
manner  and wi th in  the  t ime requ i red  by  these spec i f i ca t ions .  

Al l  workers  sha l l  have su f f ic ien t  sk i l l  and  exper ience to  per fo rm proper ly  
the  work  ass igned to  them.   Workers engaged in  spec ia l  work o r  sk i l led 
work  sha l l  have su f f ic ien t  exper ience in  such work  and in  the  opera t ion 
o f  the  equ ipment  requ i red to  per fo rm a l l  work  p roper ly  and sa t is fac to r i l y . 

Any  person employed by  the  cont rac tor  o r  by  any  subcont rac tor  who, in  
the  op in ion  o f  the  Engineer ,  does  no t  per fo rm the  cont rac tor 's  work  in  a  
p roper  and sk i l l fu l  manner  o r  is  in tempera te  o r  d isorder ly  sha l l ,  a t  the 
wr i t ten  reques t  o f  the  Engineer ,  be  removed immedia te ly  by  the 
cont rac tor  o r  subcont ractor  employ ing such person and sha l l  no t  be 
employed aga in  in  any  por t ion  o f  the  work  wi thout  the  approva l  o f  the 
Engineer .  

Shou ld  the  cont rac tor  fa i l  to  remove such person or  persons  as  requ i red 
above or  fa i l  to  fu rn ish  su i tab le  and su f f ic ien t  personne l  fo r  the  proper 
p rosecut ion  o f  the  work ,  the  Engineer  may suspend the  work  by  wr i t ten 
no t ice  un t i l  compl iance.  

108.07 Methods and Equipment :  

Al l  equ ipment  wh ich  is  p roposed to  be  used on  the  work  sha l l  be  o f  
su f f ic ien t  s ize  and in  such mechan ica l  cond i t ion  as  to  meet  the 
requ i rements  o f  the  work  and to  p roduce a  sa t is facto ry  qua l i ty  o f  work .   
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Equ ipment  used on  any  por t ion  o f  the  pro jec t  sha l l  be  such tha t  no 
damage to  the  roadway,  ad jacent  p roper ty ,  o r  o ther h ighways  wi l l  resu l t  
f rom i ts  use .  

When the cons t ruc t ion  methods and types  o f  equ ipment  to  be  used by 
the  cont rac tor  in  accompl ish ing the  cons t ruc t ion are  no t  se t  fo r th  in  the 
cont rac t ,  the cont rac tor  may use any  methods or  equ ipment  tha t  i t  
demonst ra tes  to  the  sa t is fac t ion  o f  the  Engineer wi l l  accompl ish  the 
cont rac t  work  in  conformi ty  wi th  the  requ i rements  o f  the  cont rac t .  

When the  cont rac t  spec i f ies  tha t  the  cons t ruc t ion  be  per fo rmed by  the 
use  o f  cer ta in  methods and equ ipment ,  such methods  and equ ipment 
sha l l  be  used un less  o thers  a re  au thor ized by the  Engineer .   I f  the  
cont rac tor  des i res  to  use  a  method or  type  o f  equ ipment  o ther  than those 
spec i f ied in the cont rac t ,  i t  may request  au thor i ty  f rom the  Engineer to 
do  so .   The request  sha l l  be  in  wr i t ing and sha l l  inc lude a  fu l l  descr ip t ion 
o f  the  method and equ ipment  p roposed to  be  used and an  exp lanat ion 
o f  the  reasons  fo r  des i r ing to  make the  change.   I f  approva l  is  g iven ,  i t  
w i l l  be  on  the  cond i t ion  tha t  the  cont rac tor  sha l l  be  fu l ly  respons ib le  fo r  
p roduc ing cons t ruc t ion work  in  conformi ty  wi th  the  cont rac t  
requ i rements .   I f  a f te r  t r ia l  use  o f  the  subs t i tu ted  methods  or  equ ipment,  
the  Engineer  de termines  tha t  the  work  p roduced does  no t  meet  cont rac t  
requ i rements ,  the  cont ractor  sha l l  d iscont inue the  use  o f  the  subs t i tu te 
method or  equ ipment  and sha l l  comple te  the  remain ing cons t ruc t ion  wi th 
the  spec i f ied  methods and equ ipment .   The cont rac tor  sha l l  e i ther  
remove the  de f ic ien t  work o r  rep lace  i t  w i th  work  o f  spec i f ied  qua l i ty  o r  
take  such o ther  cor rec t ive  ac t ion  as  the  Engineer  may d i rec t .  

108.08 Determinat ion and Extension of  Contract  T ime:  

The Cont rac t  T ime,  as  def ined in  Sec t ion  101 o f  the  spec i f i ca t ions ,  wi l l  
be  s ta ted  in  the  Spec ia l  Prov is ions .  

When the  cont rac t  t ime is  on a  work ing day  bas is ,  the Engineer  wi l l  
fu rn ish  the  cont rac tor  a  week ly  s ta tement  showing the  number o f  days 
charged to the  cont rac t  fo r  the  preced ing week and the  number  o f  days 
spec i f ied fo r  comple t ion  of  the  cont rac t .   The cont rac tor  wi l l  be a l lowed 
one week a f te r  the cont rac tor  has  rece ived the  s ta tement  in  wh ich  to f i le  
a  wr i t ten  pro tes t  wi th  the  Engineer  se t t ing fo r th  in  what  respec t  such 
week ly  s ta tement  is  incorrec t ;  o therwise  the  s ta tement  sha l l  be  deemed 
to  have been accepted  by the  cont rac tor  as  cor rec t .  

When the  cont rac t  t ime is  on  a  ca lendar  day  bas is ,  i t  sha l l  cons is t  o f  the 
number  o f  ca lendar  days  sta ted  in  the  cont rac t  count ing f rom the  s ta r t ing 
da te  and inc lud ing a l l  Sundays ,  ho l idays  and non-work  days .   A l l  
ca lendar  days  e laps ing be tween the  e f fec t ive  da tes  o f  any  orders  o f  the 
Engineer  to  suspend work  and to  resume work  fo r  suspens ions  no t  the 
fau l t  o f  the  cont rac tor  wi l l  be  exc luded. 

When the  cont rac t  comple t ion  t ime is  a  f i xed  ca lendar  da te ,  th is  da te 
sha l l  be  the  da te  on  wh ich  a l l  work  on  the  pro jec t  is  requ i red  to  be 
subs tan t ia l ly  comple te .  
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Cont rac t  t ime is  based on  the  amount  o f  work  inc luded in  the  or ig ina l  
con t rac t .   I f  sa t is fac to ry  fu l f i l lment  o f  the  cont rac t  invo lves  a l te ra t ions 
to  the  cont rac t  tha t  a f fec t  the  cont rac tor 's  comple t ion  t ime,  the 
cont rac tor  may request  a  supp lementa l  agreement  wh ich  ex tends  the 
cont rac t  t ime.   Such request  wi l l  be  made in  accordance wi th  Subsec t ion 
104.03  o f  the  spec i f i ca t ions ,  sha l l  be  in  the  fo rm o f  a  Request  fo r  
Ex tens ion  o f  Cont rac t  T ime,  and sha l l  inc lude the cont rac tor 's  rev ised 
schedu le  and a l l  o ther  per t inent  da ta .   The request  sha l l  show why an 
inc rease o f  con t rac t  t ime is  war ran ted .  

An ex tens ion  o f  con t rac t  t ime wi l l  no t  be  cons idered un less the work 
a f fec ted  is  a  cont ro l l ing i t em on the  cont rac tor 's  schedu le  a t  the  t ime o f  
the  a l te ra t ion  or  becomes a  cont ro l l ing i tem as  a  resu l t  o f  the  a l te ra t ion .  

I f  a  na t ionwide  shor tage ex is ts  in  bas ic  mater ia ls  o r  s tandard  i tems 
wh ich  are necessary  in  the  fabr ica t ion or  manufac ture  o f  equ ipment ,  
par ts  o r  a r t ic les  to  meet  the  spec i f i c  requ i rements  o f  the  pro jec t ,  a 
ser ious  widespread shor tage o f  such equ ipment ,  par ts  o r  a r t ic les  may 
be  cons idered as  a va l id  reason fo r  the ex tens ion  o f  con t rac t  t ime.  
De l ivery  de lays  or  shor tages  caused by  ord inary  supp ly  f luc tua t ions  are 
no t  na t ionwide  shor tages  and there fore  are  not  va l id  reasons  fo r  
ex tens ion  o f  t ime. 

The cont rac tor 's  p lea  that  insu f f ic ien t  t ime was spec i f ied  is  no t  a  va l id  
reason fo r  ex tens ion  o f  t ime.  

I f  the  cont rac tor  reques ts add i t iona l  t ime and i f  the  Engineer  f inds  tha t  
the  work  ac t iv i t ies  cont ro l l ing overa l l  job  progress  and the  pro jec ted 
comple t ion  da te were  de layed because o f  cond i t ions  beyond the cont ro l  
and wi thout  the  fau l t  o f  the  cont rac tor ,  and cou ld  no t  have been 
an t ic ipa ted  by  the  cont rac tor ,  the  Engineer  may ex tend the  t ime fo r  
comple t ion  in  such amount  as  the  cond i t ions  jus t i fy .   The ex tended t ime 
fo r  comple t ion  sha l l  then  be  in  fu l l  fo rce  and e f fec t  the  same as  though 
i t  were  the  or ig ina l  t ime fo r  comple t ion .  

When subs tan t ia l  comple t ion  has  been du ly  de termined by  the Engineer  
in  accordance wi th the requ i rements  o f  Subsec t ion  105.19 o f  the 
spec i f i ca t ions ,  the  da i ly  charge o f  the  cont rac t  wi l l  cease. 

108.09 Fai lure  to Complete  the  Work on T ime:  

For  each ca lendar  day  or  work ing day ,  as spec i f ied ,  tha t  the  cont rac tor  
sha l l  fa i l  to  ach ieve  subs tan t ia l  comple t ion  a f te r  the  cont rac t  t ime or  
ca lendar  da te  spec i f ied  fo r  the  comple t ion  o f  the  work  p rov ided fo r  in  
the  cont rac t ,  the  sum shown in  the  schedu le  o f  l iqu ida ted  damages 
spec i f ied be low wi l l  be  deducted  f rom any  mon ies due the  cont rac tor ,  
no t  as a pena l ty ,  bu t  as  l iqu ida ted  damages;  p rov ided,  however ,  tha t  due 
account  wi l l  be taken o f  any ad jus tment  o f  the cont rac t  t ime fo r  the 
comple t ion  o f  the  work a l lowed under  the  prov is ions  o f  Subsec t ion 
108.08  o f  the  spec i f i ca t ions .  
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Permi t t ing the  cont rac tor  to  cont inue and f in ish the work  o r  any par t  o f  
i t  a f te r  the  cont rac t  t ime has  exp i red  or  a f te r  the  da te  to  wh ich  the  t ime 
fo r  comple t ion  may have been ex tended wi l l  in  no  way opera te  as  a 
wa iver  on  the  par t  o f  the  Depar tment  o f  any o f  i ts  r igh ts  under the 
cont rac t .  

When the  cont rac t  t ime conta ins  cons t ruc t ion  phase(s)  and landscape 
es tab l ishment  phase,  the cons t ruc t ion  phase(s)  wi l l  be  cons idered fo r  
the  requ i rements spec i f ied  above.  The cons t ruc t ion  phase sha l l  be 
de f ined as  a l l  work  no t  inc luded in  landscape es tabl ishment  phase.   The 
landscape es tab l ishment phase sha l l  be  as  descr ibed and spec i f ied 
under  Sec t ion  807 o f  the  spec i f i ca t ions .  

SCHEDULE OF LIQUIDATED DAMAGES  
Original  Contract  Amount  Liquidated Damages Per  Day 

From More 
Than:   

To and 
Inc luding:   

Calendar  Day 
or  Fixed Date:  

Working 
Day:  

$              0  $     100,000 $     450 $    450 

100,000 500,000 620 710 

500,000 1 ,000,000 770 1 ,090 

1 ,000,000 2 ,000,000 1 ,200 1 ,800 

2 ,000,000 5 ,000,000 1 ,500 2 ,600 

5 ,000,000 10 ,000,000 2 ,120 4 ,250 

10 ,000,000 20 ,000,000 5 ,600 6 ,000 

20 ,000,000 30 ,000,000 5 ,600 7 ,000 

30 ,000,000 60 ,000,000 6 ,000 7 ,000 

60 ,000,000 90 ,000,000 8 ,250 9 ,500 

90 ,000,000 - - - - - - -  8 ,250 9 ,500 

 
108.10 Terminat ion of  Contract  for  Defaul t :  

I f  the  cont rac tor :  

(A)  Fa i ls  to  begin  the  work  under  the  contrac t  wi th in  the  t ime 
spec i f ied ,  o r  
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(B)  Fa i ls  to  per fo rm the  work  wi th  su f f ic ien t  workers  and 
equ ipment  o r  wi th  su f f ic ien t  mater ia ls  to  ensure  the  prompt 
comple t ion  o f  sa id  work ,  o r  

(C)  Per fo rms the  work  unsu i tab ly  o r  neglec ts  o r  refuses  to 
remove mater ia ls  o r  to  per fo rm anew such work  as  may be 
re jec ted  as  unacceptab le  and unsu i tab le ,  o r  

(D)  Discont inues  the  prosecut ion  o f  the  work ,  o r  

(E)  Fa i ls  to  resume work wh ich  has been d iscont inued wi th in  a 
reasonab le  t ime a f ter  no t ice  to  do  so ,  o r  

(F)  Becomes inso lvent ,  o r  

(G)  Al lows any  f ina l  judgment  to  s tand aga ins t  i t  unsat is f ied  for  
a  per iod  o f  10  days ,  o r  

(H)  Makes an  "ass ignment  fo r  the  benef i t  o f  c red i to rs , " ,  o r  

( I )  Fa i ls  to  comply  wi th  cont rac t  requ i rements  regard ing  
min imum wage payments  o r  equa l  employment  oppor tun i ty  
requ i rements ,  o r  

(J )  Is  a  par ty  to  f raud,  o r  

(K)  For  any  o ther  cause whatsoever ,  fa i l s  to  car ry  on  the  work  in  
an  acceptab le  manner ,   

The Engineer  wi l l  g ive  no t ice  in  wr i t ing to  the  cont rac tor  and to  the  
cont rac tor 's  sure ty  o f  such de lay ,  neglec t  o r  de fau l t .  

I f  the  cont rac tor  o r  the cont rac tor 's  sure ty wi th in  a  per iod  o f  10  days 
a f te r  such no t ice sha l l  no t  p roceed in  accordance therewi th ,  the 
Depar tment  wi l l ,  upon wr i t ten  no t i f i ca t ion  f rom the  Engineer  o f  the  fac t  
o f  such de lay ,  neglec t  o r  de fau l t  and the  cont rac tor 's  fa i lu re  to  comply 
wi th  such no t ice ,  have fu l l  power  and au thor i ty  wi thout  v io la t ing the  
cont rac t  to  te rmina te  the  cont rac t .   The Depar tment  may appropr ia te  or  
use  any  or  a l l  mater ia ls  and equ ipment  on  the  ground as may be  su i tab le 
and acceptab le  and may en ter  in to  an  agreement  fo r  the  comple t ion  o f  
sa id  cont rac t  accord ing to  the  te rms and prov is ions  thereo f  o r  use  such 
o ther  methods  as  in  the  op in ion  o f  the  Engineer  wi l l  be  requ i red  fo r  the 
comple t ion  o f  sa id  cont rac t  in  an  acceptab le  manner .  

A l l  cos ts  and charges  incur red  by  the  Depar tment ,  together  wi th  the  cost  
o f  comple t ing the  work  under  cont rac t ,  wi l l  be  deducted  f rom any  mon ies 
due or  wh ich  may become due sa id  cont rac tor .   I f  such  expense exceeds 
the  sum wh ich  wou ld  have been payab le  under the  cont rac t ,  then the 
cont rac tor  and the contrac tor 's  sure ty  sha l l  be  l iab le  and sha l l  pay to 
the  Depar tment  the  amount  o f  such excess .  
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I f  i t  i s  de termined,  a f te r  te rmina t ion  o f  the  cont rac tor 's  r igh t  to p roceed, 
tha t  the  cont rac tor  was  no t  in  de fau l t ,  the r igh ts  and ob l iga t ions  o f  the 
par t ies  wi l l  be  the  same as  i f  the  te rmina t ion  had been issued fo r  the 
conven ience o f  the Department  in  accordance wi th  Subsec t ion 108.11  o f  
the  spec i f ica t ions .   Thus ,  damages to  wh ich  the  cont rac tor  and the 
sure ty  may be  en t i t led  as  a  resu l t  o f  an  improper  defau l t  te rmina t ion  wi l l  
be  l imi ted  to  the  amounts  p rov ided for  in  Subsec t ion  108.11  o f  the 
spec i f i ca t ions .  

108.11 Terminat ion of  Contract  for  Convenience of  the  
Department:  

The Depar tment  may te rmina te  the  en t i re  cont rac t  or  any  por t ion  thereo f ,  
i f  the  Engineer de termines  tha t  a  te rmina t ion is  in  the  Depar tment 's  bes t  
in te res t .   The Engineer  wi l l  de l iver  to  the  cont rac tor  a  Wr i t ten  Order o f  
Terminat ion  spec i fy ing the  ex ten t  o f  te rmina t ion  and the  e f fec t ive  da te .  

(A)   Submit ta ls  and Procedures: 

Af te r  rece ip t  o f  a  Wr i t ten  Order  o f  Terminat ion  the  contrac tor  sha l l  
immedia te ly  p roceed wi th the  fo l lowing ob l iga t ions :  

(1 )  Stop  work  as  spec i f ied  in  the  no t ice .  

(2 )  Place  no  fu r ther subcontrac ts  fo r  o rders  o r  mater ia ls ,  
serv ices ,  equ ipment o r  fac i l i t ies ,  except as  necessary  to 
comple te  the  cont inued por t ion  o f  the  cont rac t .  

(3 )  Terminate  a l l  subcont rac ts  o r  o rders  fo r  mater ia ls ,  
serv ices ,  equ ipment  o r  fac i l i t ies  to  the  ex ten t  they  re la te 
to  the  work  te rmina ted .  

(4 )  Trans fer  t i t le  and de l iver  to  the  Depar tment :  

(a )  The fabr ica ted ,  par t ia l ly  fabr ica ted ,  o r  un fabr ica ted  
par ts ;  work  in  p rocess ;  comple ted  work ;  supp l ies ;  
and o ther  mater ia l  p roduced or  acqu i red  fo r  the  work 
te rmina ted .  

(b )  The comple ted  or  par t ia l l y  comple ted  p lans ,  
d rawings ,  in fo rmat ion ,  and o ther p roper ty  tha t ,  i f  the  
cont rac t  had been comple ted ,  wou ld be requ i red to  
be  fu rn ished to  the  Department .  

(5 )  Take any  ac t ion  necessary ,  o r  tha t  the  Engineer  may 
d i rec t ,  fo r  the  pro tec t ion  and preserva t ion  o f  the  proper ty 
re la ted  to  the  cont rac t  tha t  is  in  the possess ion of  the 
cont rac tor  and in wh ich the  Depar tment  has  or  may 
acqu i re  an  in te res t .  
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(6 )  Comple te  per fo rmance o f  the  work  no t  te rmina ted .  

(B)   Inventory:  

Acceptab le  mater ia ls  ob ta ined by  the  cont rac tor  fo r  the  pro jec t  tha t  have 
no t  been incorpora ted  in the  work  sha l l  be  inventor ied  in  con junc t ion 
wi th  the  Engineer  a t  a  da te  ident i f ied  by  the  Engineer .  

(C)   Set t lement  Provis ions:  

When the  Depar tment  o rders  te rmina t ion  o f  a l l  o r  a par t  o f  the  cont rac t  
e f fec t ive  on  a  cer ta in da te ,  comple ted  i tems o f  work  as  o f  tha t  da te  wi l l  
be  pa id  fo r  a t  the  cont rac t  b id  p r ice .   Payment  for  par t ia l l y  comple ted 
work  o r  fo r  i tems tha t  a re  e l imina ted  in  the i r  en t i re ty  wi l l  be  made e i ther 
a t  agreed pr ices  or  under the  prov is ions  be low.  

   (1 )  Addi t ional  Costs:  

With in  60  ca lendar  days  o f  the  e f fec t ive  te rmina t ion  da te  the  cont rac tor  
sha l l  submi t  a  c la im to  the  Engineer  fo r  add i t iona l  damages or  cos ts  not  
covered above or  e lsewhere  in  the  cont rac t .   Such c la im may inc lude 
such cos t  i tems as  reasonab le  id le  equ ipment  t ime,  mob i l i za t ion  e f fo r ts ,  
b idd ing and pro jec t  inves t iga t ive  cos ts ,  overhead expenses  a t t r ibu tab le 
to  the  pro jec t  te rmina ted ,  lega l  and account ing charges  invo lved in  c la im 
prepara t ion ,  subcont rac tor  cos ts  no t  o therwise  pa id fo r ,  ac tua l  id le  labor 
cos t  i f  work is  s topped in  advance o f  termina t ion  da te ,  guaranteed 
payments fo r  p r iva te land usage as par t  o f  the  or ig ina l  con t rac t ,  and any 
o ther  cos t  o r  damage fo r  wh ich  the  cont rac tor  fee ls  re imbursement 
shou ld  be  made.  Ant ic ipa ted  pro f i ts  wi l l  no t  be  cons idered as par t  o f  
any  se t t lement .  

The cont rac tor  and the Depar tment  may agree upon the  who le o r  any 
par t  o f  the  amount  to  be pa id  because o f  the te rmina t ion .   The amount 
may inc lude a  reasonab le  a l lowance fo r  p ro f i t  on  work  done.   The agreed 
amount  may no t  exceed the  to ta l  con t rac t  p r ice  as  reduced by  the  amount 
o f  payments  p rev ious ly  made,  and the cont rac t  p r ice  o f  work  no t  
te rmina ted .   The cont rac t  sha l l  be  amended,  and the  cont rac tor  pa id  the 
agreed amount .  

   (2 )  Addi t ional  Cost  Review:  

I f  the  cont rac tor  and the  Depar tment  fa i l  to  agree  on  the who le  amount 
to  be  pa id  to  the  cont rac tor  because o f  the  te rmina t ion  o f  work ,  the 
Depar tment  wi l l  pay  the amounts  de termined as fo l lows,  bu t  wi thout  
dup l ica t ion  o f  any  amounts  agreed upon above: 

(a )  For  cont rac t  work  per fo rmed before  the  e f fec t ive  da te 
o f  te rmina t ion ,  the  ac tual  and reasonab le  cos ts  o f  
work  per fo rmed and inventor ied  mater ia ls ,  p lus a 
reasonab le  p ro f i t  thereon,  no t  to  exceed un i t  b id  
p r ices .  
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(b )  The reasonab le  cos ts  of  se t t lement  o f  the  work  
te rmina ted ,  inc lud ing:  

( i )  Account ing,  lega l ,  c le r ica l ,  and o ther  expenses 
reasonab ly  necessary  fo r  the  prepara t ion  o f  
te rmina t ion  se t t lement  Proposa ls  and suppor t  
da ta ;  

( i i )  The te rmina t ion  and se t t lement  o f  subcont rac ts 
and orders fo r  mater ia ls ,  serv ices ,  equ ipment 
and fac i l i t ies ;  and 

( i i i )  Sto rage,  t ranspor ta t ion,  and o ther cos ts 
incur red ,  as  reasonab ly  necessary  fo r  the 
preserva t ion ,  p ro tec t ion ,  o r  d ispos i t ion  o f  the 
te rmina t ion  inventory .  

(c )  Except  fo r  normal  spo i lage,  and to  the  ex ten t  tha t  the 
Depar tment  express ly  accepts  the  r isk  o f  loss ,  
Depar tment  wi l l  exc lude f rom the  fa i r  va lue ,  a l l  tha t  
is  des t royed,  los t ,  s to len ,  o r  damaged so  as  to  
become unde l iverab le to the  Depar tment o r  to  the 
buyer .  

(d )  In  a r r iv ing a t  the  amount due the  cont rac tor  under  
th is  c lause,  the  Depar tment  wi l l  deduc t :  

( i )  A l l  un l iqu ida ted  advance or  o ther payments  to the 
cont rac tor  under  the  te rmina ted  por t ion  o f  the 
cont rac t ;  

( i i )  Any  c la im tha t  the  Depar tment  has  aga ins t  the 
cont rac tor  under  the  contrac t ;  and 

( i i i )  The agreed pr ice  for ,  o r  the  proceeds f rom the 
sa le  o f  mater ia ls ,  supp l ies ,  o r  o ther  th ings 
acqu i red  and so ld  by  the  cont rac tor  no t  recovered 
by  or  c red i ted  to  the  Depar tment .  

I f  the  te rmina t ion  is  par t ia l ,  the  cont rac tor  may f i le  a  Proposa l  wi th  the 
Depar tment  fo r  an  equ i tab le  ad jus tment  o f  the  pr ice(s )  o f  the  cont inued 
por t ion  o f  the  cont rac t .   The Depar tment  wi l l  make any  equ i tab le 
ad jus tment  agreed upon.  Any  proposa l  fo r  an equ i tab le  ad jus tment 
under th is  c lause sha l l  be  reques ted  wi th in 90 ca lendar days  f rom the 
e f fec t ive  da te  o f  te rmina t ion  un less  ex tended in  wr i t ing by  the  Engineer .  

The Depar tment  may,  under  the te rms and cond i t ions  i t  p rescr ibes ,  make 
par t ia l  payments and payments  aga ins t  cos ts incurred  by  the cont rac tor  
fo r  the  te rmina ted  por t ion  o f  the  cont rac t ,  i f  these payments  wi l l  no t  
exceed the  amount  to  wh ich  the  cont rac tor  is  en t i t led .  
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The cont rac tor  sha l l  ma in ta in  and make ava i lab le  a l l  p ro jec t  cos t  records 
to  the Depar tment fo r  aud i t  to  the  ex ten t  necessary  to  de termine the 
va l id i ty  and amount  o f  each i tem c la imed.   Th is  inc ludes  a l l  books  and 
o ther  ev idence bear ing on  the  cont rac tor 's  cos ts  and expenses  under 
the  contrac t .   These records  and documents  sha l l  be  made ava i lab le  to 
the  Depar tment  a t  the  cont rac tor 's  o f f i ce ,  a t  a l l  reasonab le  t imes,  
wi thout  any  d i rec t  charge.   I f  approved by  the  Department ,  photographs,  
mic rophotographs ,  o r  o ther  au thent ic  reproduc t ions  may be  main ta ined 
ins tead o f  o r ig ina l  records  and documents .  

Terminat ion  o f  the  cont rac t  o r  por t ion  thereo f  sha l l  no t  re l ieve  the 
cont rac tor  o f  con t rac tua l  respons ib i l i t ies  fo r  the  work  comple ted ,  nor 
sha l l  i t  re l ieve  the  Sure ty  o f  i t s  ob l iga t ion  fo r  and concern ing any  jus t  
c la im ar is ing ou t  o f  the  work  per formed. 

SECTION 109 MEASUREMENT AND PAYMENT:  

109.01 Measurement  of  Quant i t ies: 

Al l  work  comple ted under  the  cont rac t  wi l l  be  measured by  the  Engineer 
accord ing to  Un i ted  Sta tes  s tandard  measures .  

A s ta t ion  when used as a de f in i t ion  or  te rm o f  measurement  wi l l  be  100 
l inear  fee t .  

The methods  o f  measurement  and computa t ion  to  be  used in 
de terminat ion o f  quant i t ies  o f  mater ia l  fu rn ished and o f  work  per fo rmed 
under  the  cont rac t  wi l l  be  those methods  genera l ly  recogn ized as 
conforming to  good engineer ing prac t ice .  

Al l  i tems wh ich  are  to  be  measured on  an  area  bas is  wi l l ,  un less 
o therwise  spec i f ied ,  be measured by  longi tud ina l  and t ransverse 
measurements  made a long the  sur face  area  in  such manner  as  to 
ascer ta in  reasonab ly  the  t rue  area  o f  the  i tem ac tua l ly  p laced in 
accordance wi th  cont rac t  requ i rements .   No deduct ions  wi l l  be  made fo r  
ind iv idua l  f i x tu res  hav ing an  area  o f  9  square  fee t  o r  less .  

St ruc tures  wi l l  be  measured accord ing to  neat  l ines shown on the  pro jec t  
p lans  or  as  a l te red  to  f i t  f ie ld  cond i t ions .  

Un less  o therwise  spec i f ied ,  a l l  i tems wh ich  are  to  be  measured by  the  
l inear  foo t  wi l l  be  measured a long or  para l le l  to  the  longi tud ina l  ax is  o f  
tha t  i tem in  such manner as  to  ascer ta in  reasonab ly  the  t rue  length  o f  
the  i tem.  

In  comput ing vo lumes o f  ear thwork  the  average end area  method or  o ther 
acceptab le  methods  wi l l  be  used.   Cor rec t ions  wi l l  no t  be  made fo r  
curva ture ,  p r ismoida l  cor rec t ions  and s imi la r  re f inements un less 
spec i f ied .  
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The nomina l  d iameter  o f  wi re ,  and the  th ickness  of  p la tes and sheets 
used in  the manufac ture o f  cor rugated  meta l  p ipe ,  meta l  p la te  p ipe 
cu lver ts  and arches ,  and meta l  c r ibb ing wi l l  be spec i f ied  and measured 
in  dec ima l  f rac t ions  o f  inches .  

The wi re  s ize  in  we lded w i re  fabr ic  used fo r  concrete  re in fo rcement  wi l l  
be  ident i f ied by a  W number d i rec t ly  cor respond ing to  the 
c ross-sec t iona l  a rea  o f  the  wi re  in  hundredths  o f  a  square  inch .    

The te rm " ton"  wi l l  mean the  shor t  ton  cons is t ing o f  2 ,000 pounds 
avo i rdupo is .   A l l  mater ia ls  wh ich  are  measured or  propor t ioned by  we igh t  
sha l l  be  we ighed on  accura te  approved sca les .  

Where  the  spec i f i ca t ions  requ i re  sca les  fo r  the  de terminat ion  o f  we igh t ,  
the  use o f  load  ce l ls  and e lec t ron ic d ig i ta l  readout  wi l l  be  acceptab le  for  
a l l  app l ica t ions .   The we igh ing sys tem sha l l  con form to  and be 
main ta ined in  accordance wi th  the  requ i rements  o f  the  Depar tment  o f  
Weigh ts  and Measures .  

When us ing p la t fo rm sca les ,  mater ia ls  sha l l  be we ighed by  or  under  the 
inspec t ion  o f  Depar tment  personne l .   When us ing hopper  sca les,  
Depar tment  personne l  may we igh  or  inspec t  mater ia ls  to  be  measured 
fo r  payment .   Inspec t ion  o f  we igh  opera t ions  may be  per fo rmed by  the 
Engineer  a t  any  t ime. 

Sca les  o f  acceptab le s ize sha l l  be  fu rn ished by  the cont rac tor  and sha l l  
be  sea led by an inspec tor  o f  the  Depar tment  o f  Weigh ts  and Measures ,  
Sta te  o f  Ar izona,  o r  a  L icensed Serv ice  Agency  approved by  the  Sta te 
o f  Ar izona Depar tment  o f  Weigh ts  and Measures .   The L icensed Serv ice 
Agency  cer t i fy ing the  sca les  sha l l  no t  be  a f f i l ia ted  wi th  the  cont rac tor  or  
company supp ly ing the  mater ia ls  fo r  payment  by  we igh t .  

Dur ing we igh ing  opera t ions ,  we igh ts  wi l l  be  read and recorded to  the 
neares t  100 pounds.   The gross ,  ta re ,  and ne t  we igh ts  o f  each load wi l l  
be  recorded and documented wi th  a l l  o r  par t  o f  the  fo l lowing in fo rmat ion  
as  app l icab le  to  the  type  o f  sca les  and record ing sys tem used: 

  Pro jec t  Ident i f i ca t ion 
  Cont rac t  I tem Number 
  Mater ia l  Source /Plan t  Ident i f i ca t ion 
  Date  
  Load Number 
  Truck  Ident i f i ca t ion 
  T ime o f  Weigh ing  
  App l icab le  Weigh ts 
  Weighperson 's  Signature 

Sca les  sha l l  be  resea led  as  o f ten  as  requ i red to  assure  accura te 
we igh ts ;  sca les  sha l l  be  resea led  a t  leas t  once every  365 ca lendar days .   
The cont rac tor  sha l l  a lso  prov ide  wi th  each sca le  a t  leas t  twenty 
50-pound cer t i f ied  we ights  to  be  used in check ing the  sca le .   Each 

TABLE OF CONTENTS INDEX



SECTION 109 

144 
 

we igh t  sha l l  be recer t i f ied  one year  f rom the  da te o f  p rev ious 
cer t i f i ca t ion by the Depar tment  o f  Weigh ts  and Measures  Met ro logy  
Labora tory .   Each we ight  sha l l  be  s tamped wi th  a  number ,  and the 
cont rac tor  sha l l  fu rn ish  a cer t i f i ca te  showing the  numbers  o f  the  we igh ts  
and the  da tes  o f  cer t i f i ca t ion .   Cer t i f i ca t ion  wi l l  be  ob ta ined f rom the 
Depar tment  o f  Weigh ts  and Measures  Met ro logy  Labora tory .  

Tes ts  conducted  by the Engineer  to  check  the accuracy  o f  sca les sha l l  
no t  re l ieve  the cont rac tor  o f  the respons ib i l i ty  o f  ma in ta in ing the 
accuracy  o f  the  sca les .  

No measurement  o r  d i rec t  payment  wi l l  be  made fo r  a l l  o f  the  measures 
here inbefore  descr ibed taken to  sea l  sca les ,  p rov ide  and cer t i fy  we igh ts  
and to  we igh  mater ia ls .  

Each p la t fo rm sca le  ins ta l la t ion  sha l l  be  prov ided wi th  a  she l te r  fo r  the 
sca le  opera tor .   The she l te r  sha l l  be  weatherproo f  and sha l l  be  prov ided 
wi th  adequate  vent i la t ion ,  l igh t ,  a  s too l ,  and a  work bench. 

The cont rac tor  sha l l  p rov ide  means fo r  heat ing or  coo l ing the  she l te r  to 
a  reasonab ly  comfor tab le degree i f  the  work  is  in  p rogress  dur ing co ld 
o r  ho t  weather .   The approx imate  min imum d imens ions  fo r  the  she l te r  
sha l l  be  6  fee t  in  wid th ,  8 fee t  in  length  and 7  fee t  in  he igh t .  

When mater ia l  wi l l  be  measured by we igh t  fo r  payment  us ing p la t form 
sca les ,  t rucks  hau l ing such mater ia l  sha l l  be  we ighed empty  a t  leas t  
once da i ly  and a t  such o ther  t imes as  the  Engineer  d i rec ts .  Each t ruck 
sha l l  bear  a  p la in ly  legib le  ident i f i ca t ion  mark .  

Mater ia ls  to be  measured by  vo lume in  the hau l ing veh ic le  sha l l  be 
hau led  in  approved veh ic les  and measured there in  a t  the  po in t  o f  
de l ivery .   Veh ic les  for  th is  purpose may be  o f  any  s ize  or  type  acceptab le 
to  the  Engineer ,  p rov ided tha t  the  body  is  o f  such shape tha t  the  ac tua l  
con ten ts  may be read i ly  and accura te ly  de termined.   A l l  veh ic les sha l l  
be  loaded to  a t  leas t  the i r  water  leve l  capac i ty .  

When requested  by  the  cont rac tor  and approved by  the  Engineer  in  
wr i t ing,  mater ia l  spec i f ied  to  be  measured by  the cub ic  yard  may be 
we ighed and such we igh t  wi l l  be  conver ted  to  cub ic  yards  fo r  payment 
purposes .   Fac tors  fo r  convers ion  f rom we igh t  measurement  to  vo lume 
measurement wi l l  be  de termined by the Engineer  and sha l l  be agreed to 
by  the  cont rac tor  be fore  such method o f  measurement  o f  pay  quant i t ies 
is  used. 

Bi tuminous  mater ia ls  wi l l  be  measured e i ther  by  the ga l lon  or  by  the  ton .  

When b i tuminous  mater ia ls  a re  measured by  the  ga l lon ,  the  vo lume as 
measured sha l l  be  cor rec ted  to  the  vo lume a t  60  degrees  F.   Convers ion 
f rom vo lume a t  60  degrees  F to  tons  is  made in  accordance wi th  the 
requ i rements  o f  Tab le  1005-6 .  
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Net  cer t i f ied  sca le  we igh ts  o r  we igh ts  based on  cert i f ied  vo lumes in  the 
case o f  ra i l  sh ipments  wi l l  be  used as  a  bas is  o f  measurement ,  sub jec t  
to  cor rec t ion  when b i tuminous  mater ia l  has  been los t  f rom the  car  o r  the 
d is t r ibu tor ,  was ted  or  o therwise  no t  incorpora ted  in to  the  work .  

When b i tuminous  mater ia ls  a re  sh ipped by  t ruck  or  ra i l ,  ne t  cer t i f ied 
we igh ts  o r  vo lume sub jec t  to  cor rec t ion fo r  loss  or  foaming,  may be  used 
fo r  comput ing quant i t ies .  

Cement  wi l l  be  measured by  the  ton  or  the  hundredweigh t .  

T imber  wi l l  be  measured by  the  1 ,000 fee t  board measure ,  M.F.B.M. ,  
ac tua l ly  incorpora ted  in  the  s t ruc tu re .   Measurement  wi l l  be  based on 
nomina l  wid ths  and th icknesses  and the  ex t reme length  o f  each p iece . 

The te rm " lump sum"  when used as  an  i tem o f  payment  wi l l  mean 
comple te  payment  fo r  the work  descr ibed in  the  proposa l .  

When a  comple te  s t ruc tu re  o r  s t ruc tura l  un i t  ( in  e f fec t ,  " lump sum" work)  
is  spec i f ied  as  the  un i t  of  measurement ,  the  un i t  wi l l  be  cons t rued to 
inc lude a l l  necessary  f i t t ings  and accessor ies .  

When s tandard  manufac tured  i tems are  spec i f ied  such as  fence,  wi re ,  
p la tes ,  ro l led  shapes,  p ipe  condu i t ,  e tc . ,  and these i tems are  ident i f ied 
by  un i t  we igh t ,  sec t ion  d imens ions ,  e tc . ,  such ident i f i ca t ion  wi l l  be 
cons idered to  be  nomina l  we igh ts  o r  d imens ions .   Un less  more 
s t r ingent ly  cont ro l led by  to le rances  in  c i ted  spec i f i ca t ions ,  
manufac tur ing to le rances es tab l ished by  the  indust r ies  invo lved wi l l  be 
accepted .  

109.02 Scope of  Payment:  

The cont rac tor  sha l l  accept  the  compensat ion provided in the  cont rac t  
as  fu l l  payment fo r  furn ish ing a l l  labor ,  mater ia ls ,  too ls ,  equ ipment ,  and 
inc identa ls  necessary  to  the  comple ted  work  and for  per fo rming a l l  work  
contempla ted  and embraced under  the  cont rac t ;  a lso  fo r  loss  or  damage 
ar is ing f rom the  na ture  o f  the  work ,  o r  f rom the  ac t ion  o f  the  e lements ,  
o r  f rom any  un foreseen d i f f i cu l t ies  wh ich  may be  encountered  dur ing the 
prosecut ion  o f  the  work  un t i l  the  acceptance by  the  Depar tment  and fo r  
a l l  r i sks o f  every descr ip t ion  connected  wi th the  prosecut ion o f  the  work ;  
a lso  for  a l l  expenses  incur red in  consequence of  the  suspens ion  or  
d iscont inuance o f  the work  as  prov ided in  the  contrac t ;  and fo r  
comple t ing the  work  accord ing to  the p lans  and spec i f i ca t ions .   Ne i ther 
the  payment  o f  any  es t imate  nor o f  any  re ta ined percentage sha l l  re l ieve 
the  cont rac tor  o f  any  obl iga t ion  to  make good any  de fec t ive  work  or  
mater ia l .  

No compensat ion  wi l l  be  made in  any  case fo r  loss o f  an t ic ipa ted pro f i ts .  

I f  the  "Bas is  o f  Payment"  c lause in  the  spec i f i ca t ions  re la t ing to  any  un i t  
p r ice  in  the b idd ing schedu le  requ i res tha t  the sa id un i t  p r ice  cover and 
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be  cons idered compensat ion  fo r  cer ta in  work  o r  mater ia l  essent ia l  to  the 
i tem,  th is  same work  o r  mater ia l  wi l l  no t  a lso  be  measured or  pa id  fo r  
under  any  o ther  pay  i tem wh ich  may appear e lsewhere  in  the 
spec i f i ca t ions .  

109.03 Compensat ion for  Al tered Quant i t ies:  

When the  accepted  quant i t ies  o f  work  vary  f rom the quant i t ies  in  the  b id 
schedu le ,  the  cont rac tor  sha l l  accept  as  payment  in  fu l l ,  payment  a t  the 
or ig ina l  con t rac t  un i t  p r ices  fo r  the  accepted  quant i t ies  o f  work .   No 
ad jus tments  in  the  contrac t  un i t  p r ices  wi l l  be  a l lowed,  except  as 
p rov ided by Subsec t ion 104.02  o f  the spec i f i ca t ions .   Under no 
c i rcumstances  wi l l  a  mod i f ica t ion  o f  con t rac t  un i t  p r ices  be  made for  loss 
o f  expec ted  re imbursement  o r  loss  o f  an t ic ipa ted  pro f i ts  su f fe red  or  
c la imed by the cont rac tor  resu l t ing e i ther  d i rec t ly  f rom such a l te ra t ions 
or  ind i rec t ly  f rom unba lanced a l loca t ion  among the  cont rac t  i tems of  
overhead expense on  the  par t  o f  the  b idder  and subsequent  loss  o f  
expec ted  re imbursement  o r  f rom any  o ther  cause. 

109.04 Adjustments  in the  Cont ract  Pr ice: 

Adjus tments  in  the  cont rac t  p r ice  may be  made on ly  by Supp lemental  
Agreement .   The cont rac t  p r ice  ad jus tments  se t  fo r th  in  a  Supp lementa l  
Agreement  must  be de termined in accordance wi th  th is  subsec t ion .   
Ef fo r ts  to  es tab l ish  the  calcu la t ion  o f  the contrac t  pr ice  ad jus tment  must 
be  accompl ished in  the  order  se t  fo r th  in  th is  subsec t ion .  

(A)   Let ter  Agreement  for  Al terat ions of  $10,000 or  Less: 

When the  Depar tment  makes a l te ra t ions  in  the  de ta i ls  o f  cons t ruc t ion  or  
spec i f i ca t ions  tha t  a re  l imi ted  in  scope to  the  ex tent  tha t  the  cos t  o f  the 
a l te ra t ions wi l l  no t  exceed $10,000,  the Engineer  and the  cont rac tor  may 
reach agreement  upon the  scope o f  work  and a  lump sum amount  to 
cover the  cos t  o f  the  work  to  be  per fo rmed.  Th is agreement  sha l l  be 
re f lec ted  in  a  le t te r  f rom the  Engineer  to  the  cont rac tor ,  wh ich ,  when 
executed  by  bo th  par t ies,  sha l l  have the  same force  and e f fec t  as  a 
supp lementa l  agreement .   Work  sha l l  no t  p roceed un t i l  bo th  par t ies  have 
s igned the  agreement .   Th is  work  wi l l  be  pa id  fo r  under  ITEM 9240101 -  
Misce l laneous Work ,  a t  the  lump sum amount  agreed upon, wh ich  i tem 
wi l l  no t  be  a  par t  o f  the  Bidd ing Schedu le ,  bu t  wi l l  be  es tab l ished by  the 
Engineer  th rough the  in i t ia l  le t te r  agreement .  

(B)   Uni t  Pr ices:  

Shou ld  paragraph (A)  above no t  app ly ,  an  a t tempt  must  be  made, be fore 
proceed ing to  any o ther pr ic ing method,  to  p r ice  the  work  descr ibed by 
the  Supp lementa l  Agreement  in  accordance wi th  the un i t  p r ices prov ided 
fo r  each b id  i tem. 
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(C)   Deta i led Est imate:  

I f  agreement  cannot  be  reached by  the  Engineer  and cont rac tor  to  p r ice 
the  Supp lementa l  Agreement  in  accordance wi th  the un i t  p r ices prov ided 
fo r  b id  i tems,  then the  cont rac tor  must  p rov ide  a  de ta i led  es t imate  o f  i ts  
p roposed un i t  p r ices  or  lump sum amount  to  per fo rm the  work  descr ibed 
in  the  Supp lementa l  Agreement .   Th is  de ta i led  es t imate  must  inc lude the 
fo l lowing:  

(1 )  Es t imate  o f  labor  e f fo r t  by  t rade in  man hours  for  each 
task .  

(2 )  Es t imate  o f  base labor  and burdened labor  ra te .  

(3 )  Es t imate  o f  equ ipment  cos t  inc lud ing t ime requ i rements  
and ra te .  

(4 )  Es t imated cos t  o f  mater ia ls .  

(5 )  Es t imated cos t  to  be  expended by  subcont rac tors ,  
p repared to  the  same leve l  o f  de ta i l  as  requ i red  in i tems 
(1 )  th rough (4 )  above. 

(6 )  Any  o ther  cos ts  to  wh ich  the  cont rac tor  fee ls i t  i s  
en t i t led .   Each such cost  sha l l  be presented in de ta i l  
s imi la r  to  i tems (1 )  th rough (5 )  above. 

(7 )  Mark-up  percentage,  i f  used,  fo r  overhead,  p ro f i t ,  o r  
bond.   The max imum a l lowab le  markup fo r  the  pr ime 
cont rac tor  sha l l  be  15  percent  fo r  work  per fo rmed by  the 
pr ime cont rac tor  and 5  percent  for  work  per fo rmed by 
subcont rac tors .   The max imum a l lowab le  markup fo r  the 
subcont rac tor  is  15  percent ,  bu t  in  no  event  wi l l  the  
cumula t ive  amount  pa id to  the  pr ime cont rac tor  and 
subcont rac tors  fo r  overhead,  p ro f i t  o r  o ther  markups  fo r  
any  work  exceed 20  percent  o f  the  es t imate  se t  for th  in  
(1 )  th rough (4 )  above. 

The cont rac t  p r ice  ad jus tment  sha l l  be  based on  the  ac tua l  cos t  to  the 
cont rac tor  as de termined in  (C) (1)  th rough (C) (7)  above,  ra ther  than on 
a  fo rce  account  bas is ,  whenever  poss ib le .  

The cont rac tor  wi l l  be  a l lowed 10  ca lendar  days  to p repare  such a  cos t  
es t imate .   Di rec t ion  to p roceed wi th  the  work  descr ibed in  the 
Supp lementa l  Agreement  wi l l  no t  be  prov ided to  the  cont rac tor  by  the 
Engineer  un t i l  a  de ta i led  es t imate  is  p rov ided.   The cont rac tor  wi l l  no t  
be  en t i t led  to  an  ad jus tment  in  the  cont rac t  p r ice  or  t ime fo r  the  t ime  
requ i red  to  p repare  and submi t  a  de ta i led  cos t  es t imate .  

Upon rece ip t  o f  the  cont rac tor 's  es t imate ,  the  Engineer  wi l l  immedia te ly  
schedu le  negot ia t ions .   Shou ld  such negot ia t ions be  conducted  and a 
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cont rac t  p r ice  ad jus tment  no t  be  agreed upon,  the  Engineer  wi l l  cons ider 
the  per fo rmance o f  the work  on  a  fo rce  account bas is ,  a l though the 
Engineer  may a t  any  t ime  d i rec t  the  cont rac tor  to  proceed wi th  the  work 
on  a  fo rce  account  bas is .  

(D)   Force Account:  

I f  d i rec ted  by  the  Engineer ,  work  requ i red  by  Supp lementa l  Agreement  
may be  per fo rmed on a fo rce account bas is .   Such work  wi l l  be 
compensated  in  the  fo l lowing manner :  

   (1 )  Labor:  

For  a l l  labor ,  inc lud ing fo reman in  d i rec t  charge o f  spec i f i c  opera t ions ,  
bu t  exc lud ing genera l  super in tendence,  the  cont ractor  wi l l  be  pa id :  

(a )  Regu lar  pay  (RP)  wh ich  wi l l  be  de termined as  
fo l lows:  

RP =  (WR + FR)  x  1 .5  

  Where :   WR= Hour ly  wage ra te  as  de termined by  payro l l  

       FR= Fr inge benef i t  ra te  as  de termined by  payro l l  

The cont rac tor  sha l l  p rovide  the hour ly  wage ra tes  and f r inge  benef i t  
ra te  a t  the  precons t ruc t ion  conference.   The ra tes  wi l l  be  ver i f ied  by  
compar ison to  the  cont ractor ’s  payro l ls .  

(b )  Over t ime pay  (OT)  wh ich  wi l l  be  de termined as 
fo l lows:  

OT= [ (WR x  1 .5 )  +  FR]  x  1 .5 

(c )  Subs is tence and t rave l  a l lowances  pa id  to  workers  
as  requ i red  by  co l lec t ive  barga in ing agreements ,  o r  
as  approved by  ADOT Const ruc t ion  Group.  Rates  fo r  
lodging,  mea ls ,  and mi leage sha l l  no t  exceed the  
ra tes  pub l ished by  the  Sta te  a t  the t ime o f  the  fo rce  
account  work .   No markup wi l l  be  a l lowed fo r  p ro f i t  
o r  overhead. 

   (2 )  Mater ia ls :  

For  a l l  mater ia ls  accepted  by the  Engineer and used in the work ,  the 
cont rac tor  wi l l  be  pa id  the  ac tua l  invo ice  cos t  o f  such mater ia ls  inc lud ing 
ac tua l  f re igh t  and express charges  less  a l l  o f fe red  or  ava i lab le  d iscounts 
and rebates ,  no t  wi ths tand ing the  fac t  tha t  they may no t  have been taken 
by  the  cont rac tor .   To  the  above cos t  wi l l  be  added a  sum equa l  to  15 
percent  thereo f .  
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The Depar tment  reserves  the  r igh t  to  fu rn ish  such mater ia ls  as  i t  deems 
appropr ia te ,  and the  cont rac tor  sha l l  have no  c la ims fo r  any  cos ts ,  
overhead,  o r  p ro f i t  on  mater ia ls  p rov ided by  the  Depar tment .  

No par t ia l  payment  wi l l  be  a l lowed.   The cont rac tor  sha l l  be  compensated 
fo r  mater ia ls  a f te r  the mater ia ls  invo ice  is  submi t ted  a long wi th  any 
documentary  backup fo r  the  cos t  o f  mater ia ls .  

   (3 )  Equipment:  

Equipment  wh ich  the  Engineer  cons iders  necessary fo r  the per fo rmance 
o f  work  wi l l  be  e l ig ib le  fo r  payment  a t  the  es tab l ished ra tes  on ly  dur ing 
the  hours  tha t  i t  i s  operated  except  as  o therwise  a l lowed e lsewhere  in 
these spec i f i ca t ions .   Equ ipment  hours wi l l  be  recorded to  the  neares t  
one-ha l f  hour .   For  the  use  o f  equ ipment  owned by  the  cont rac tor  and 
approved by  the  Engineer ,  the  cont rac tor  wi l l  be pa id  the  ren ta l  ra tes ,  
as  mod i f ied  here in ,  se t  fo r th  in  the  Renta l  Rate  B lue  Book (RRBB)  fo r  
Const ruc t ion  Equ ipment  wh ich  is  pub l ished by  the  Equ ipment  
Gu ide-Book Company,  a  d iv is ion  o f  Nie lson -  Dataquest ,  1290 Ridder 
Park  Dr ive ,  San Jose,  Ca l i fo rn ia  95131,  Phone (800)  669-3282.   A l l  ra te  
de terminat ions  wi l l  be  based on  the  Blue  Book ren ta l  ra te  chapter  
rev is ions  tha t  a re  app l icab le  a t  the  t ime the  equ ipment  is  be ing used. 

(a )  Renta l  Rates (Without  Operators) :  

The hour ly  equ ipment  ren ta l  ra te  (HERR) wi l l  be  de termined by  the 
fo l lowing fo rmula :  

HERR = F × �
1.15 × R

176 �  + HOC 

 Where :   F=  Ad jus tment  fac to r  to  R as  shown in  the  Spec ia l   
    Prov is ions .  

    R= Cur ren t  RRBB Month l y  Rate  

    HOC= Hour ly  opera t ing cos t  

An overhead and pro f i t  ad jus tment  o f  15  percent  o f  the  ra tes  prov ided 
in  the  Renta l  Rate  Blue  Book is  inc luded in  the  above fo rmula .  

The hour ly  opera t ing cos t  represents the major  cos ts o f  equ ipment 
opera t ion ,  such as  fuel  and o i l ,  lubr ica t ion ,  f ie ld  repa i rs ,  t i res ,  
expendab le  par ts ,  and supp l ies .  

For  each p iece  o f  equ ipment  used,  whether bought  o r  ren ted ,  the 
cont rac tor  sha l l  p rov ide  the  Engineer  wi th  the  fo l lowing in fo rmat ion :  the  
manufac turer 's  name,  equ ipment  type ,  year o f  manufac ture ,  mode l  
number ,  type  o f  fue l  used,  horsepower  ra t ing,  a t tachments  requ i red ,  
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together  wi th  the i r  s ize or  capac i ty ,  and any fu r ther  in fo rmat ion 
necessary  to  ascer ta in  the  proper  ra te .  

When mul t ip le a t tachments  a re inc luded wi th the  ren ta l  equ ipment ,  on ly 
the  a t tachment  hav ing the h igher  ren ta l  ra te  wi l l  be  e l ig ib le  fo r  payment ,  
p rov ided the  a t tachment  has  been approved by  the  Engineer  as  be ing 
necessary  to  the  fo rce  account  work .  

Renta l  charges  wi l l  no t  be  a l lowed fo r  too ls  o r  equ ipment  tha t  show a 
da i ly  ra te less than f ive  dol la rs  o r  fo r  un l is ted  equ ipment  tha t  has  a va lue 
o f  less  than four  hundred do l la rs .  

The above prov is ions  app ly  to  approved equ ipment  o f  modern  des ign  
and in good work ing cond i t ion .   The equ ipment  sha l l  be hand led and 
used to  p rov ide normal ou tpu t  or  p roduc t ion .   Equ ipment  tha t  is  no t  in  
good work ing cond i t ion  or  is  no t  o f  p roper  s ize  fo r  e f f i c ien t  per fo rmance 
o f  the  work  may be  re jected  by  the  Engineer .   Equ ipment  o rdered fo r  
fo rce  account  work  wi l l  be  pa id  fo r  un t i l  such  t ime as  the  Engineer  d i rec ts 
tha t  the  use  o f  such equ ipment  be  d iscont inued or  un t i l  comple t ion  o f  
the  work .  

Un less  o therwise  spec i f ied ,  manufac turer 's  ra t ings  and 
manufac turer -approved mod i f ica t ions  sha l l  be used to  c lass i fy  
equ ipment  fo r  the  de terminat ion  o f  app l icab le  ren ta l  ra tes .   Equ ipment  
wh ich  has  no  d i rec t  power un i t  sha l l  be  powered by  a  un i t  o f  a t  leas t  the 
min imum ra t ing recommended by  the  manufac turer .  

I f  i t  i s  deemed necessary  by  the  Engineer  to  use  equ ipment  no t  l i s ted  in 
the  above pub l ica t ion ,  a  su i tab le  ra te  for  such equ ipment  wi l l  be 
es tab l ished by  the  Engineer .   The cont rac tor  may furn ish  cos t  da ta  wh ich 
migh t  ass is t  the Engineer  in  the es tab l ishment o f  such ren ta l  ra te .   The 
ren ta l  ra tes  sha l l  be  agreed to  in  wr i t ing pr io r  to  the  use  o f  such 
equ ipment  on  fo rce  account  work  o r  pa id  fo r  by  invo ices  in  the  case o f  
ou ts ide  ren ted  equ ipment.  

The Renta l  Rate  Blue  Book ad jus tment  fac to r  (F)  wi l l  be  0 .933.  

(b)  Stand-By T ime:  

Equipment  tha t  is  in  opera t iona l  cond i t ion and is  s tand ing by  wi th  the  
Engineer ’s  approva l  fo r  par t ic ipa t ion  in  Force  Account  Work  sha l l  be 
pa id  fo r  accord ing to  the  fo l lowing Stand-By Rate  (SBR) :  

SBR F R
176

  1/ 2= × 




×

 

Payment  fo r  “s tand-by”  wi l l  be  l imi ted  to  no t  more  than e igh t  hours  in  a 
24-hour day  or  40 hours  in  a  normal  week.   No compensat ion sha l l  be 
a l lowed fo r  equ ipment  tha t  is  inoperab le  due to  b reakdown.   No payment 
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sha l l  be  a l lowed fo r  equ ipment  tha t  is  no t  opera t ing because work  has 
been suspended by  the  cont rac tor  fo r  the  cont rac tor ’s  reasons .  

(c )  Outs ide Rented Equipment:  

In  cases  where  a  p iece  of  equ ipment  to  be  used is  ren ted  or  leased by 
the  cont rac tor  f rom a  th i rd  par ty  exc lus ive ly  fo r  fo rce  account work ,  the 
cont rac tor  wi l l  be  pa id  as fo l lows:  

[Renta l  Invo ice  x  1 .10 ]  +  HOC 

The above fo rmula  inc ludes  a  10  percent  markup o f  the  ren ta l  invo ice 
fo r  a l l  overhead and inc identa l  cos ts  fo r  fu rn ish ing the  equ ipment .  

(d)  Moving of  Equipment:  

Renta l  t ime wi l l  a lso be  a l lowed fo r  the  t ime requ i red  to move needed 
equ ipment  to  the  loca t ion o f  the  fo rce  account  work  and to  re tu rn  i t  to  
i ts  o r ig ina l  loca t ion .   Loading and t ranspor ta t ion  cos ts  wi l l  be  a l lowed in 
l ieu  o f  mov ing t imes when equ ipment  is  moved by  means o ther  than i ts  
own power .   Mov ing t ime  back  to  the  or ig ina l  loca t ion  or  load ing and 
t ranspor ta t ion cos ts  wi l l  no t  be a l lowed i f  the  equ ipment  is  used a t  the 
s i te  o f  the  fo rce  account  work  on  cont rac t  i tems or re la ted  work .  

For  use  o f  equ ipment  moved on  the  work  exc lus ive ly  fo r  fo rce  account 
work ,  the  cos t  o f  t rans ferr ing the  equ ipment  to  the s i te  o f  the  work  and 
re tu rn ing i t  to  the  or ig ina l  loca t ion  wi l l  be a l lowed as  spec i f ied  here in  as 
an  add i t iona l  i tem o f  expense. 

The or ig ina l  loca t ion  o f  the  equ ipment  to  be  hau led  to  the  s i te  o f  the  
work  sha l l  be  agreed to  by  the  Engineer  in  advance.  

Where  the  move o f  the  equ ipment  is  made by  common car r ie r ,  the 
a l lowance wi l l  be  the  invo iced amount  pa id  fo r  the  f re igh t  p lus  f i f teen 
percent .   I f  the  cont rac tor  hau ls  the  equ ipment  wi th  i ts  own fo rces ,  ren ta l  
wi l l  be  a l lowed fo r  the hau l ing un i t  p lus the dr iver 's  wages and the  cos t  
o f  load ing and un load ing the  equ ipment .  

The max imum ren ta l  per iod  fo r  the  day  tha t  the  equ ipment  is  moved on 
the  work  and the day tha t  the  use o f  the  equ ipment  is  d iscont inued sha l l  
be  the ac tua l  t ime tha t  the  equ ipment  is  in  opera t ion  on fo rce  account 
work .  

   (4 )  Super intendence:  

No par t  o f  the  sa la ry  o r  expense o f  anyone connected  wi th  the 
cont rac tor 's  fo rces  above the  grade o f  fo reman and hav ing genera l  
superv is ion  o f  the  work wi l l  be  inc luded in the labor  i tems as  spec i f ied 
above, except  when the cont rac tor 's  o rgan iza t ion is  en t i re ly  occup ied 
wi th  fo rce  account  work ,  in  wh ich  case the sa la r ies o f  the super in tendent 
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and the t imekeeper  may be  inc luded in  the  labor  i tem spec i f ied  above 
when the  na ture  o f  the  work  is  such tha t  the i r  serv ices  are  requ i red .  

   (5 )  Compensat ion:  

The compensat ion  as  se t  fo r th  above sha l l  be  rece ived by  the cont rac tor  
as  payment  in  fu l l  fo r  work  done on  a  fo rce  account  bas is .   In  add i t ion ,  
the  cont rac tor  sha l l  be  paid  an  amount  equa l  to  65  percent o f  the  fo rce 
account  compensat ion  t imes the  app l icab le  sa les  tax  ra te .  

   (6 )  Statements:  

Al l  s ta tements  sha l l  be  accompan ied  and suppor ted  by  rece ip ted 
invo ices  fo r  a l l  mater ia ls  used and t ranspor ta t ion  charges .   I f  mater ia ls  
used on the  fo rce account  work  a re  no t  spec i f i ca l ly  purchased fo r  such 
work  bu t  a re  taken f rom the  cont rac tor 's  s tock ,  then ins tead o f  invo ices ,  
the  s ta tements  sha l l  con ta in  o r  be  accompan ied  by  an  a f f idav i t  o f  the 
cont rac tor  cer t i fy ing tha t  such mater ia ls  were  taken f rom s tock ,  tha t  the 
quant i ty  c la imed was ac tua l ly  used,  and tha t  the  pr ice  and t ranspor ta t ion 
c la imed represent  the  ac tua l  cos t  to  the  cont rac tor .  

The cont rac tor  and subcont rac tor  wi l l  submi t  an  equ ipment  l i s t  fo r  a l l  
equ ipment  to  be  used dur ing the  cont rac t ,  an  equ ipment  ra te  sheet ,  and 
a  labor  ra te  sheet ,  a l l  w i th in  30  days  a f te r  con tract  award ,  bu t  p r io r  to  
the  s ta r t  o f  any  fo rce  account  work .  

The cont rac tor  sha l l  submi t  payro l ls  and o ther  cos t  da ta  documents  fo r  
a l l  fo rce  account  work  wi th in  30  ca lendar  days  a f te r  comple t ion  o f  the 
work .   No par t ia l  payment  wi l l  be  made.   A l l  invo iced work  must  have 
documenta t ion  for  payment .   F ina l  payment  wi l l  no t  be  made fo r  work 
per fo rmed on a fo rce  account  bas is  un t i l  the contrac tor  has  fu rn ished 
dup l ica te  i temized s ta tements  o f  the  cos t  o f  such fo rce  account  work 
de ta i led  to  the  fo l lowing:  

(a )  Name,  c lass i f i ca t ion ,  da te ,  da i ly  hours ,  to ta l  hours ,  
ra te  and amount  fo r  each fo reman and laborer .  

(b )  Des ignat ion ,  da tes ,  da i ly  hours ,  to ta l  hours ,  ren ta l  
ra te ,  and amount  fo r  each un i t  o f  equ ipment .  

(c )  Quant i t ies  o f  mater ia ls ,  pr ices  and amounts .  

(d )  Transpor ta t ion  charges  on  mater ia ls ,  FOB jobs i te .  

   (7 )  Force Account  Work by Subcontractors:  

When fo rce  account work  is  de termined by  the  Engineer  to  requ i re 
spec ia l ized  labor  o r  equ ipment  no t  normal ly  u t i l i zed  by  the  cont rac tor ,  
and such fo rce  account work  is  per fo rmed by subcont rac tors ,  the 
cont rac tor  wi l l  be  a l lowed a  supp lementa l  markup o f  5  percent  o f  the 
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subcont rac tor ’s  cos ts .   Such a l lowance wi l l  be  app l ied  to the 
subcont rac tor ’s  fo rce  account  cos ts  less  i ts  markups  fo r  overhead and 
pro f i t .  

   (8 )  Bond:  

An amount  o f  0 .5  percent  o f  the  to ta l  amount wi l l  be  added fo r  the 
Per fo rmance and Payment  Bond.  

(E)   Non-Al lowable  Charges:  

I f  the  cont rac tor  chooses  to  accept  Force  Account ,  then the  cont rac tor 's  
compensat ion  in  any  Supp lementa l  Agreement  wi l l  on ly  be  fo r  what  is  
s ta ted  in  the  above Force Account  p rov is ions .  

Whether  the  amount  o f  Supp lementa l  Agreement  negot ia ted  is  fo r  un i t  
p r ice ,  Lump Sum Agreement  o r  Force  Account ,  in  no  case wi l l  the  
cont rac tor  be  re imbursed fo r  the  fo l lowing i tems:  

(1 )  Pro f i t  in  excess  o f  tha t  p rov ided here in ;  

(2 )  Loss  o f  p ro f i t ;  

(3 )  Home o f f ice  overhead; 

(4 )  Consequent ia l  damages, inc lud ing loss  o f  bond ing 
capac i ty ,  loss  o f  b idd ing oppor tun i t ies ,  and inso lvency ;  

(5 )  Ind i rec t  cos ts  o r  expenses  o f  any  na ture ;  

(6 )  At to rneys  fees ,  c la ims prepara t ion  expenses  or  cos ts  o f  
l i t iga t ion ;  and 

(7 )  In te res t .  

109.05 El iminated I tems:  

The Engineer  may,  upon wr i t ten  order to  the  cont rac tor ,  e l imina te  i tems 
f rom the  cont rac t  and such ac t ion  sha l l  in  no  way inva l ida te  the  cont rac t .   
The cont rac tor  wi l l  be  compensated  under  the  prov is ions  o f  Subsec t ion 
108.11  o f  the  spec i f i ca t ions .  

109.06 Part ia l  Payments  and Retent ion:  

(A)   Part ia l  Payments:  

I f  sa t is fac to ry  p rogress  is  be ing made,  the  cont rac tor  wi l l  rece ive  a 
payment  each month  based on  the  amount  o f  work  comple ted  dur ing the 
preced ing month .  The Depar tment  wi l l  p repare  a  dra f t  month ly  es t imate 
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fo r  rev iew by  the  cont rac tor .  The cont rac tor  sha l l  work  wi th  the  Engineer  
to  f ina l ize  the  month ly  est imate .  When the  Engineer  and the  cont rac tor  
have reached agreement ,  the  f ina l  month ly  es t imate wi l l  be  prepared and 
s igned by  the  cont rac tor  and the  Engineer .  The cont rac tor ’s  s ignature 
cons t i tu tes  a  cer t i f i ca t ion  tha t  the  work  was sa t is fac to r i l y  per fo rmed, 
meets  the  spec i f i ca t ions,  and the  quant i t ies  repor ted  are  accura te,  
regard less  o f  whether  the  work  was per fo rmed by  the cont rac tor  o r  a 
subcont rac tor .   The Engineer  wi l l  submi t  s igned month ly  es t imate  fo r  
payment .  

Except  as here in  prov ided,  the Depar tment  wi l l  not  re ta in mon ies f rom 
the  month ly  payments .  

Par t ia l  payment  on  e i ther a  lump sum i tem or  on  an  i tem pa id  fo r  as  a 
un i t  (each)  may be made i f  the  amount o f  work ,  in  the  op in ion  o f  the 
Engineer ,  i s  o f  su f f ic ien t  magn i tude to  war ran t  par t ia l  payment .   The 
amount  o f  the  par t ia l  payment  to  be  made wi l l  be  in  p ropor t ion  to  the 
percentage o f  the  work  comple ted  on  the  i tem,  as  es t imated  by  the 
Engineer .   

The month ly  payments wi l l  be  approx imate  on ly  and a l l  par t ia l  
s ta tements and payments  wi l l  be  sub jec t  to  correc t ion  in  the f ina l  
s ta tement  and payment .   

I f ,  in  the  op in ion  o f  the  Engineer ,  p rogress  is  unsat is fac tory  a f te r  75 
percent  o f  the  cont rac t  t ime has  exp i red ,  the  Depar tment  reserves  the 
r igh t  to  wi thho ld  10  percent  o f  payments  due the  cont rac tor  un t i l  
p rogress  is  de termined to be  sa t is fac to ry .  

The acceptance o f  work fo r  purposes o f  par t ia l  payment does  no t  
cons t i tu te  f ina l  acceptance o f  the  work .  

Shou ld  any  de fec t ive  work  o r  mater ia l  be  d iscovered pr io r  to  the  f ina l  
acceptance,  the  Depar tment  wi l l  deduc t  mon ies  f rom subsequent 
month ly  payments  to  p rov ide  fo r  cor rec t ion  o f  the  de fec t ive  work .  
Payment  fo r  such de fec t ive  work  wi l l  no t  be  a l lowed un t i l  the  de fec t  has 
been remedied .   

(B)   Subcontractor  Payments :  

   (1 )  Retent ion:  

I f  the  pr ime cont rac t  does  no t  p rov ide  fo r  re ten t ion ,  the  cont rac tor  and 
each subcont rac tor  o f  any  t ie r  sha l l  no t  wi thho ld  re ten t ion  on  any 
subcont rac t .  I f  the  pr ime cont rac t  p rov ides  fo r  re ten t ion ,  the  pr ime 
cont rac tor  and each subcont rac tor  o f  any  t ier  sha l l  no t  re ta in  a  h igher 
percentage than the  Depar tment  may re ta in  under  the  pr ime contrac t .   
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   (2 )  No Set -of fs  Ar is ing f rom Other  Contracts:  

I f  a  subcont rac tor  is  per forming work  on  mul t ip le  cont rac ts  fo r  the  same 
cont rac tor  o r  subcont rac tor  o f  any  t ie r ,  the  cont rac tor  o r  subcont rac tor  
o f  any  t ie r  sha l l  no t  wi thho ld  o r  reduce payment  f rom i ts  subcontrac tors  
on  the  cont rac t  because o f  d ispu tes  or  c la ims on  another  cont rac t .  

   (3 )  Part ia l  Payment:  

The cont rac tor  and each subcont rac tor  o f  any  t ier  sha l l  make prompt 
par t ia l  payments  to  i ts  subcont rac tors  wi th in  seven days  o f  rece ip t  o f  
payment  f rom the  Depar tment .   

   (4 )  Final  Payment:  

The cont rac tor  and each subcont rac tor  o f  any  t ier  sha l l  make prompt 
f ina l  payment  to  each o f  i ts  subcont rac tors .  The cont rac tor  and each 
subcont rac tor  o f  any  t ie r   sha l l   pay   a l l  mon ies ,  inc lud ing re ten t ion ,  due 
to  i ts  subcont rac tor  wi th in  seven days  o f  rece ip t  of  payment .   

   (5 )  Payment  Report ing and Sanct ions:  

For  the  purposes  o f  th is  subsec t ion  “Repor tab le  Cont rac ts ”  means any 
subcont rac t ,  o f  any  t ie r ,  DBE or  non-DBE,  by  wh ich  work  sha l l  be  
per fo rmed on beha l f  o f  the  contrac tor  and any  contrac t  o f  any t ie r  wi th 
a  DBE mater ia l  supp l ie r .  

The requ i rements  o f  th is  subsec t ion  app ly  to  a l l  Repor tab le  Cont rac ts .  

Payment  Repor t ing fo r  a l l  Repor tab le  Cont rac ts  sha l l  be  done th rough 
the  Depar tment ’s  web-based DBE Sys tem.  The DBE Sys tem can be 
accessed f rom the  Depar tment ’s  BECO webs i te .  No la te r  than 15 
ca lendar  days  a f te r  the  precons t ruc t ion  conference, the  cont rac tor  sha l l  
log in to  the  Depar tment ’s  web-based DBE Sys tem and en ter  o r  ver i fy  the 
name,  contac t  in fo rmat ion ,  and subcont rac t  amounts  fo r  Repor tab le 
Cont rac ts  on  the  pro jec t .  As  Repor tab le  Cont rac ts  a re  approved over  the 
course  o f  the  cont rac t ,  the  cont rac tor  sha l l  en ter  them in  the  sys tem.  
Repor tab le  cont rac ts  sha l l  be  en tered  in to  the  sys tem no la te r  than f ive 
ca lendar  days  a f te r  approva l  by  the  Depar tment .  

The cont rac tor  sha l l  repor t  on  a  month ly  bas is  indica t ing the  amounts 
ac tua l ly  pa id  and the  da tes  o f  each payment  under  any  Repor tab le 
Cont rac t  on  the  pro jec t .  In  add i t ion ,  the  cont rac tor  sha l l  requ i re  tha t  a l l  
par t ic ipants  in  any  Reportab le  Cont rac t  e lec t ron ica l ly  ver i fy  rece ip t  o f  
payment  on  the  cont rac t  by  the  las t  day  o f  the  month  and the  cont rac tor  
sha l l  ac t ive ly  mon i to r  the Depar tment ’s  DBE Sys tem to  ensure  tha t  the 
ver i f i ca t ions  are  input .  The cont rac tor  sha l l  p roac t ive ly  work  to  reso lve 
any  payment  d isc repancies  in  the  DBE Sys tem between payment  
amounts  i t  repor ts  and payment  conf i rmat ion  amounts  repor ted  by 
o thers .  
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The cont rac tor  sha l l  ensure  tha t  a l l  Repor tab le Cont rac t  ac t iv i ty  is  
repor ted to  the  Depar tment .  Th is  inc ludes  a l l  lower - t ie r  Repor tab le 
Cont rac ts .  

The cont rac tor  sha l l  ma inta in  records  fo r  each payment  exp la in ing the 
amount  reques ted  by  the subcont rac tor ,  and the  amount  ac tua l ly  pa id 
pursuant  to  the  reques t ,  wh ich  may inc lude bu t  a re  no t  l imi ted  to ,  
es t imates ,  invo ices ,  pay  reques ts ,  cop ies  o f  checks  or  wi re  t rans fers,  
and l ien wa ivers  in  suppor t  o f  the month ly  payments  in  the DBE Sys tem.  

The cont rac tor  sha l l  p rov ide  in fo rmat ion  fo r  payments  made on  a l l  
Repor tab le  Cont rac ts  dur ing the  prev ious  month  by the  15 th  day  o f  the 
cur ren t  month .  In  the  event  tha t  no  payments  were made dur ing a  g iven 
month ,  the  cont rac tor  sha l l  iden t i fy  tha t  by  en ter ing a  do l la r  va lue  of  
zero .  I f  the  cont rac tor  does  no t  pay  the  fu l l  amount  o f  any  invo ice  f rom 
a  subcont rac tor ,  the  contrac tor  sha l l  no te  tha t  and prov ide  the reasons 
in  the  comment  sec t ion  o f  the  Month ly Payment  Aud i t  o f  the  DBE Sys tem.  

For  each month  tha t  the  cont rac tor  fa i ls  to  submi t  t ime ly  and comple te  
payment  in format ion  the Depar tment  wi l l  re ta in  $5 ,000 as  l iqu ida ted 
damages f rom the  mon ies  due to  the  cont rac tor .  Af te r  90  consecut ive 
days  o f  non- repor t ing,  the  l iqu ida ted  damages wi l l  inc rease to  $10,000 
fo r  each subsequent  month  wh ich  the  cont rac tor  fa i ls  to  repor t  un t i l  the 
in fo rmat ion  is  p rov ided.  These l iqu ida ted  damages sha l l  be  in  add i t ion 
to  a l l  o ther  re ten t ion  or  l iqu ida ted  damages prov ided fo r  e lsewhere  in 
the  cont rac t .  

The cont rac tor  sha l l  ensure  tha t  a  copy  o f  th is  Subsec t ion  is  inc luded in 
every  Repor tab le  Cont ract  o f  every  t ier .  

   (6 )  Complet ion of  Work:  

A subcont rac tor 's  work  is  sa t is fac to r i l y  comple ted  when a l l  the  tasks  
ca l led  fo r  in  the  subcontrac t  have been accompl ished,  documented,  and 
accepted  by  the  Depar tment .  

   (7 )  Disputes:  

I f  there  is  a d isc repancy  be tween what  is  repor ted by  the  cont rac tor  in  
the  ADOT DBE Sys tem and what  the  subcont rac tor  ind ica tes  an  a le r t  
emai l  wi l l  au tomat ica l ly  be  sent  to  the  cont rac tor .  The emai l  wi l l  be  sent  
to  the  emai l  address prov ided by  the contrac tor  in  the  Depar tment ’s  DBE 
Sys tem.  I t  i s  the  cont rac tor ’s  respons ib i l i t y  to  ensure  tha t  the  emai l  
address  in  the  DBE Sys tem is  kept  cur ren t .  

The cont rac tor  sha l l  p rov ide  a  ver i f iab le exp lanat ion  o f  the d isc repancy 
in  the  DBE Sys tem as  ear ly  as  p rac t icab le  bu t  in  no  case la te r  than 
seven days  a f te r  the  da te o f  the  a le r t  emai l .  

The Engineer  wi l l  de termine  whether  the  cont rac tor  has  ac ted  in  good 
fa i th  concern ing any  such exp lanat ions .  The Depar tment  reserves  the 
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r igh t  to  reques t  and rece ive  documents  f rom the  cont rac tor  and a l l  
subcont rac tors  o f  any  t ie r ,  in  o rder  to  de termine whether  p rompt 
payment  requ i rements  a re  met .  

The cont rac tor  sha l l  imp lement  and use the  d ispute  reso lu t ion  process 
ou t l ined  in the  subcont rac t ,  as  descr ibed in  Subsec t ion  108.01  o f  the 
spec i f i ca t ions ,  to  reso lve  payment  d ispu tes .  

   (8 )  Non-compl iance:  

Fai lu re  to  make prompt par t ia l  payment ,  o r  p rompt  f ina l  payment 
inc lud ing any  re ten t ion ,  wi th in  the  t ime f rames estab l ished above,  wi l l  
resu l t  in  remed ies ,  as  the  Depar tment deems appropr ia te ,  wh ich  may 
inc lude bu t  a re  no t  l imi ted  to :  

(a )  L iqu ida ted  Damages.  These l iqu ida ted damages sha l l  
be  in add i t ion  to  a l l  o ther  re ten t ion or  l iqu ida ted 
damages prov ided fo r  e lsewhere  in  the  cont rac t :  

( i )  The Depar tment  wi l l  w i thho ld  two t imes the  do l la r  
amount  no t  pa id  to  each subcont rac tor ;  

( i i )  I f  fu l l  payment  is  made wi th in  30  days  o f  the 
Depar tment ’s  payment  to  the  cont rac tor ,  the 
amount  wi thhe ld  by the  Depar tment wi l l  be 
re leased;  and 

( i i i )  I f  fu l l  payment  is  made a f te r  30  days  o f  the 
Depar tment ’s  payment  to  the  cont rac tor ,  the 
Depar tment  wi l l  re lease 75  percent  o f  the  funds 
wi thhe ld .  The Depar tment  wi l l  re ta in  25  percent 
o f  the  mon ies  wi thhe ld  as l iqu ida ted  damages. 

(b )  Add i t iona l  Remedies .  I f  t he  cont rac tor  fa i ls  to  make 
prompt  payment  fo r  th ree  consecut ive  months ,  o r  any  
four  months  over  the  course  o f  one pro jec t ,  o r  i f  the  
cont rac tor  fa i ls  to  make prompt  payment  on  two or  
more  pro jec ts  wi th in  24 months ,  the  Depar tment may, 
in  add i t ion ,  invoke the  fo l lowing remedies :  

( i )  Wi thho ld  month ly  progress  payments  un t i l  the 
issue is  reso lved and fu l l  payment  has  been made 
to  a l l  subcont rac tors ,  sub jec t  to  the  l iqu ida ted 
damages descr ibed in  paragraph (a )  above; 

( i i )  Terminate  the  cont rac t  for  de fau l t  in  accordance 
wi th  Subsec t ion  108.10 o f  the  spec i f i ca t ions ;  
and/or  
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( i i i )  D isqua l i fy  the  cont rac tor  f rom fu tu re  b idd ing,  
temporar i l y  o r  permanent ly ,  depend ing on  the 
number  and sever i ty  o f  v io la t ions .  

In  de termin ing whether  l iqu ida ted  damages wi l l  be assessed, the ex ten t  
o f  the  l iqu ida ted  damages,  o r  add i t iona l  remed ies assessed,  the  Sta te 
Const ruc t ion  Engineer  wi l l  cons ider  whether  there  have been o ther 
v io la t ions  on  th is  o r  o ther  cont rac ts ,  whether   the  fa i lu re  to  make prompt 
payment  was due to  c i rcumstances  beyond the  cont rac tor ’s  cont ro l ,  and 
o ther  c i rcumstances .  The cont rac tor  may,  wi th in  15  ca lendar  days  of  
rece ip t  o f  the dec is ion  o f  the  Sta te  Const ruc t ion Engineer ,  esca la te  the 
dec is ion  to  the  Sta te  Engineer .  I f  the  cont rac tor  does  no t  esca la te  the 
dec is ion  o f  the  Sta te  Const ruc t ion  Engineer ,  in  wr i t ing to  the  Sta te  
Engineer ,  wi th in  15  ca lendar  days  o f  rece ip t  o f  the  dec is ion ,  the 
cont rac tor  wi l l  be  deemed to  have accepted  the  dec is ion  and there  wi l l  
be  no  fu r ther  remedy fo r  the  cont rac tor .  I f  the contrac tor  esca la tes the 
dec is ion  to  the  Sta te  Engineer ,  and the  cont rac tor  does  no t  agree  wi th 
the  Sta te  Engineer ’s  dec is ion ,  the  cont rac tor  may in i t ia te  l i t iga t ion ,  
a rb i t ra t ion or  med ia t ion  pursuant to  Subsec t ion  105.21(D)  and (E)  o f  the 
spec i f i ca t ions .  

109.07 Part ia l  Payment  for  Mater ia l  on Hand:  

Mater ia ls  l i s ted  be low may be cons idered fo r  par t ia l  payment wi thout  the 
execut ion  o f  a  supp lementa l  agreement ,  when the  mater ia ls  a re 
de l ivered  and s tockp i led  or  p roduced on  the  pro jec t  s i te  o r  on  another 
s i te  approved by  the  Engineer .   Such par t ia l  payment  wi l l  be  made a t  
the  cont rac t  un i t  p r ice fo r  the  quant i ty  o f  mater ia l  on  hand mul t ip l ied  by 
the  Par t ia l  Payment  Fac tor .  

Part ia l  Payment  
Type of  Mater ia l  Factor  

Aggregate  Subbase 0 .45 

Aggregate  Base 0 .60 

Minera l  Aggregate  0 .40 

Cover  Mater ia l  0 .35 

St ruc tura l  Stee l  0 .60 

Re in fo rc ing Stee l  0 .60 

Cor rugated  Meta l  P ipe  0 .50 

St ruc tura l  P la te  Pipe  or  Pipe-Arch 0 .65 

Concre te  Pipe 0 .45 

Fla red  End Sect ion  fo r  Pipe  Cu lver t  0 .70 

Cat t le  Guard  Gr i l l  0 .60 

Guardra i l  (Ra i l  and Brackets )  0 .50 

Guardra i l  (Pos ts )  0 .20 
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Part ia l  Payment  
Type of  Mater ia l  Factor  

Fenc ing (Pos ts  and Wire)  0 .40 
Precas t  Concre te  Br idge Members  
(a f te r  cur ing per iod  is  comple ted) 0 .80 

Ver t ica l  Suppor t  fo r  Breakaway Sign  0 .60 

Per fo ra ted  Sign  Pos ts  0 .50 

Cant i lever  and Br idge Sign  St ruc tures 0 .60 

Sign  Pane l  0 .40 
 
Mater ia l  fo r  i tems o f  work ,  whether  shown above or  no t ,  may be 
cons idered fo r  par t ia l  payment  wi thout  the  execut ion  o f  a  supp lementa l  
agreement ,  when the  mater ia ls  a re  de l ivered  and s tockp i led  or  p roduced 
on  the  pro jec t  s i te  o r  on  another  s i te  approved by the  Engineer .   Such  
par t ia l  payment  wi l l  be  made a t  100 percent  o f  invo ice  cos t ,  bu t  sha l l  
no t  exceed 80  percent  o f  the  to ta l  i tem b id  amount .  

Par t ia l  payment  wi l l  be  made on ly  i f  the  mater ia l  i s  approved by  the 
Engineer  and i f  sa t is fac tory  p rogress is  be ing made on the  cont rac t  work 
by  the  cont rac tor .  

No par t ia l  payment  wi l l  be  made for  l i v ing or  per ishab le  p lan t  mater ia ls  
un t i l  they  are  p lan ted .  

Par t ia l  payments  wi l l  no t  be  made on i tems unt i l  a l l  requ i red  cer t i f i ca tes 
o f  compl iance have been prov ided. 

109.08 Blank:  

109.09 Acceptance and Final  Payment:  

When f ina l  acceptance has  been made in  accordance wi th  the 
requ i rements  o f  Subsec t ion  105.20  o f  the  spec i f i ca t ions ,  the  Engineer  
wi l l  p repare  the  f ina l  es t imate  o f  quant i t ies  o f  the  var ious  i tems o f  work 
per fo rmed. 

F ina l  payment wi l l  be  made in accordance wi th  the  Engineer 's  f ina l  
s ta tement  o f  the  to ta l  amount  earned by  the  cont rac tor .  

The f ina l  payment  wi l l  no t  be  made unt i l  a l l  quant i t ies  have been checked 
and ver i f ied .   The f ina l  payment  wi l l  genera l ly  no t  be  made before  60 
days  a f te r  the  da te  o f  f ina l  acceptance o f  the  work  by  the  Engineer ,  
a l though f ina l  payment  may be  made in  60  days  or  less  a t  the  so le 
d isc re t ion  o f  the  Depar tment ,  bu t  on ly  when a l l  quant i t ies  have been 
checked and ver i f ied .  

The cos t  o f  any  work ,  mater ia l ,  equ ipment  o r  inc identa l  spec i f ied  in  the 
Div is ion  I ,  fo r  wh ich  no d i rec t  payment has  been spec i f ied in  the 
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p roposa l ,  sha l l  be  cons idered as  inc luded in  the  cont rac t  un i t  p r ice  fo r  
one or  more  o f  the  cont rac t  i tems.  

109.10 Lump Sum Payment  for  Structures:  

(A)   Genera l :  

When the  Bidd ing Schedu le  conta ins i tems,  shown wi th  an  a lpha or  
numer ic  su f f ix ,  and approx imate  quant i t ies  requ i red  to  comple te  spec i f i c  
s t ruc tu res  or  des ignated groups  o f  s t ruc tu res ,  the  cont rac tor  wi l l  be  
compensated  on  a  lump sum bas is .   

B idders  sha l l  spec i fy  a  uni t  p r ice  and an  ex tended amount  fo r  each i tem 
wi th in  the  lump sum s t ruc ture  or  group o f  s t ruc tu res  fo r  wh ich  a  quant i ty  
is  g iven .   No separa te  to ta l  fo r  each s t ruc tu re  wi l l  be  shown on the 
b idd ing schedu le .   The lump sum amount  sha l l  be  the to ta l  o f  the 
ex tended amounts  fo r  a l l  i tems re la ted  to  each st ruc tu re  or  group o f  
s t ruc tu res  as  des ignated  by  the  same a lpha or  numer ic  su f f ix ,  except  fo r  
d r iven  p i les ,  ca issons ,  and dr i l led  shaf ts ,  wh ich  wi l l  be  pa id  fo r  under 
the i r  respec t ive  cont rac t  i tems.  

Bidders  sha l l  ver i fy  the accuracy  and comple teness  o f  the  quant i t ies 
l i s ted  in  the  Bidd ing Schedu le ,  and b id  p r ices  sha l l  re f lec t  the  cos t  o f  
quant i t ies  wh ich the  cont rac tor  de termines  to be necessary  to cons t ruct  
the  s t ruc tu re(s )  and sha l l  a lso  inc lude any  add i t iona l  cos ts  fo r  work 
necessary to  comple te the  s t ruc tu re(s)  bu t  fo r  wh ich  no  b id quant i t ies 
a re  l i s ted .  

(B)   Adjustments  Due to Quant i ty  Var ia t ions:  

For  a l l  i tems o f  work ,  o ther  than the  St ruc tura l  Concre te ,  St ruc tura l  
Stee l ,  Re in fo rc ing Stee l ,  St ruc tura l  Excavat ion ,  and St ruc ture  Back f i l l  
i tems,  no  ad jus tment  to  the  Bidd ing Schedu le 's ,  quant i t ies ,  un i t  p r ices ,  
and ex tended amounts  wi l l  be  made fo l lowing the  award  o f  con t ract  
because o f  any  er ro rs  o r  omiss ions  made e i ther  by  the  Depar tment  in  i ts  
ca lcu la t ions  o f  quant i t ies  o r  by  the  cont rac tor  in  i ts  ca lcu la t ions .  

Ad jus tments  in  the  Bidd ing Schedu le  quant i t ies  fo r  St ruc tura l  Concre te,  
St ruc tura l  Stee l ,  Re in fo rc ing Stee l ,  St ruc tura l  Excavat ion ,  and St ruc ture 
Back f i l l  may be  in i t ia ted  by  the  cont rac tor  o r  the  Engineer  i f  ev idence 
ind ica tes  tha t  the  requ i red  quant i ty  var ies  by  an  amount  grea ter  than 
f ive  percent  o f  the  Bidd ing Schedu le  quant i ty .   The cont rac tor  sha l l  
adv ise  the  Engineer  in  wr i t ing,  submi t t ing such ev idence and request ing 
an  ad jus tment  o f  the  quant i t ies .   The Engineer  wi l l  de termine  the  amount 
o f  ad jus tment ,  i f  any .   The quant i ty  upon wh ich  payment  wi l l  be  based 
wi l l  be  the  Bidd ing Schedu le  quant i ty  p lus  o r  minus  on ly  tha t  por t ion  of  
the  ad jus tment  tha t  exceeds f ive  percent  o f  the  Bidd ing Schedu le  
quant i ty .   No ad jus tment  to  cont rac t  t ime wi l l  be  a l lowed due to  lump 
sum s t ruc ture  quant i ty  var ia t ions .  
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(C)   Adjustments  Due  to  Revis ions Ordered by  the 
 Engineer:  

I f  the  Engineer  o rders  a  rev is ion  in  the pro jec t  p lans  or  spec i f i ca t ions 
fo r  a  spec i f i c  s t ruc tu re  o r  group o f  s t ruc tu res  cont rac ted  under  th is  
p rov is ion  and the  rev is ion a f fec ts work  for  wh ich  Bidd ing Schedu le i tems 
have been es tab l ished,  each i tem a f fec ted  sha l l  be  cons idered a  major  
i tem,  and the  un i t  p r ice  sha l l  be  sub jec t  to  rev is ion  in  accordance wi th 
the  requ i rements  o f  Subsec t ion  104.02  o f  the  speci f i ca t ions .   Payment  
to  the  cont rac tor  wi l l  be  ad jus ted  by  an  amount  equa l  to  the  produc t  of  
the  quant i ty  ad jus tment  and the  un i t  p r ice  b id  o r  the  rev ised un i t  p r ice 
as  appropr ia te .  

I f  the  rev is ions  a f fec t  work  fo r  wh ich  no Bid  I tem has  been es tab l ished, 
payment  fo r  th is  work  wi l l  be  made in  accordance wi th  the  requ i rements  
o f  Subsec t ion  104.02  o f  the  spec i f i ca t ions .  

(D)   Payment:  

Payment  fo r  a l l  work  necessary to  cons t ruc t  the  s truc tu re(s ) ,  inc lud ing 
bu t  no t  necessar i ly  l imi ted  to  a l l  excavat ing,  back f i l l ing,  foundat ions ,  
concre te ,  re in fo rc ing s teel ,  s t ruc tu ra l  s tee l ,  expansion  jo in ts ,  bear ings ,  
approach s labs ,  pos t  tens ion ing sys tems,  handra i ls ,  and u t i l i t y  and 
l igh t ing condu i t  sys tems, wi l l  be  made on the bas is  o f  the  lump sum 
amount  as  ca lcu la ted  by  add ing the  ex tended amounts  fo r  a l l  re la ted  b id 
i tems des ignated  wi th  the same a lpha or  numer ic  su f f ix ,  except  as  may 
be  ad jus ted  in  accordance wi th  Subsec t ions  109.10(B)  and (C)  o f  the 
spec i f i ca t ions .   

Dr iven  p i les ,  ca issons ,  and dr i l led  shaf ts  wi l l  be  pa id fo r  under  the  
respec t ive  cont rac t  i tems and wi l l  no t  be pa id fo r  under  lump sum 
payment  fo r  s t ruc tu res .  

Par t ia l  payments wi l l  be  made in  accordance wi th the  requ i rements  of  
Subsec t ion  109.06  o f  the spec i f i ca t ions ,  on  the bas is  o f  the quant i t ies 
shown in  the  Bidd ing Schedu le  fo r  each s t ruc tu re  and the  respec t ive  un i t  
p r ices .   At  leas t  f i ve  days pr io r  to the c los ing da te  schedu led  fo r  month ly 
p rogress  payments ,  the  cont rac tor  sha l l  fu rn ish  the  Engineer  an  es t imate  
o f  the  quant i ty  o f  each i tem o f  work  shown in the Bidd ing Schedu le  fo r  
wh ich  the  cont rac tor  expec ts  to  be  compensated .   The Engineer  sha l l  be 
the  so le  judge as  to  the approx imate  quant i t ies  o f  work  e l ig ib le  fo r  
payment  in  any  month .   The to ta l  amount  o f  a l l  par t ia l  payments  sha l l  
equa l  the  lump sum amount ,  as  de termined above,  o r  ad jus ted  as 
spec i f ied  here in .  

Payments  made fo r  St ructura l  Concre te  wi l l  be  ad jus ted ,  in  accordance 
wi th  the  tab le  shown in Subsec t ion  601-6  o f  the  spec i f i ca t ions ,  fo r  
mater ia l  wh ich  fa i ls  to  meet  the  requ i red  28  day  compress ive  s t rength  
when sampled  in accordance wi th  the  requ i rements  of  Subsec t ion  1006-7 
o f  the  spec i f i ca t ions .  
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109.11 Stat is t ica l  Acceptance: 

(A)   Genera l :  

When re fe renced in  ind iv idua l  spec i f i ca t ions ,  th is  subsec t ion wi l l  be 
used to  de termine the "Tota l  Percentage o f  Lo t  With in  UL and LL  (PT)"  
o r  the  "Percent  o f  Lo t  Wi th in  L imi ts  (PWL)"  fo r  s ta t is t ica l  acceptance. 

Subsec t ion  109.11(B)  of  the  spec i f i ca t ions  is  used fo r  aspha l t ic  
concre te .   Subsec t ion  109.11(C)  o f  the  spec i f i ca t ions  is  used fo r  
th ickness  o f  Por t land cement  concre te  pavement ,  and Subsec t ion 
109.11(D)  o f  the  spec i f i ca t ions  fo r  compress ive  s t rength  o f  Por t land 
cement  concre te  pavement .  

(B)   Def ini t ions,  Abbreviat ions,  and Formulas for  
 Determining the "Tota l  Percentage of  Lot  Within UL 
 and LL (PT)"  for  Asphal t ic  Concrete:  

Target  Value (TV):  

Target  va lues  fo r  gradat ion ,  aspha l t  cement  conten t  o r  aspha l t - rubber 
conten t ,  and e f fec t ive  voids  sha l l  be  as  g iven in  the  cont rac tor 's  mix 
des ign .  

Average (AVE):  

The sum o f  the  lo t ’s  tes t  resu l ts  fo r  a  measured charac ter is t ic  d iv ided 
by  the  number  o f  tes t  resu l ts ;  the  ar i thmet ic  mean.  The average wi l l  be  
de termined to  one dec ima l  p lace ,  except fo r  aspha l t  cement conten t  o r  
aspha l t - rubber  conten t ,  wh ich  wi l l  be  de termined to two dec ima l  p laces .  

Standard Deviat ion (s ) :  

The square  roo t  o f  the  va lue  fo rmed by  summing the  squared d i f fe rence 
be tween each ind iv idua l  tes t  resu l t  fo r  a  measured charac ter is t ic  and 
AVE,  d iv ided by  the number  o f  tes t  resu l ts  minus  one,  as  shown in  the 
equat ion  be low.   The s tandard  dev ia t ion  wi l l  be  de termined to  two 
dec ima l  p laces .  

[ ]
1TestsNumber of 

AVE)Results Test Individual(s
2

−
∑ −

=
 

I f  the  s tandard  dev ia t ion  ca lcu la ted above is  zero  and the average o f  the 
ind iv idua l  tes t  resu l ts  meets  the spec i f ied  l imi ts  for  “UL”  and “LL” ,  the 
de terminat ion  o f  “QU” ,  “QL” ,  “PU” ,  “PL” ,  and “PT”  as  shown be low wi l l  
no t  be made;  ra ther ,  the  va lue  for  “PT”  (To ta l  Percent  o f  Lo t  Wi th in UL 
and LL) sha l l  be  “100” .   I f  the  s tandard  dev ia t ion  ca lcu la ted  above is  
zero  and the  average o f  the  ind iv idua l  tes t  resu l ts  does  no t  meet the 
spec i f ied  l imi ts  fo r  “UL”  and “LL” ,  the  va lue  fo r  “PT”  sha l l  be  “0 ” .  
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Upper  Limit  (UL) :  

The va lue  above the  TV o f  each measured character is t ic  wh ich  de f ines 
the  upper  l imi t  o f  acceptab le  p roduc t ion .  

Lower  Limit  (LL) :  

The va lue be low the  TV o f  each measured charac ter is t ic  wh ich de f ines 
the  lower  l imi t  o f  acceptab le  p roduc t ion .  

Upper  Qual i ty  Index (QU):  

s
 AVE- UL = QU

 

The QU wi l l  be  ca lcu la ted to  th ree  dec ima l  p laces .  

Lower  Qual i ty  Index (QL):  

s
LL - AVE = QL

 

The QL wi l l  be  ca lcu la ted to  th ree  dec ima l  p laces .  

Percentage of  Lot  Within UL (PU):  

Determined by  en ter ing the  appropr ia te  "N"  va lue  tab le  wi th  QU.  

Percentage of  Lot  Within LL (PL) :  

Determined by  en ter ing the  appropr ia te  "N"  va lue  tab le  wi th  QL.  

Tota l  Percentage of  Lot  Within UL and LL (PT) :  

PT =  (PU+PL)-100 

(C)   Def ini t ions,  Abbreviat ions,  and Formulas for  
 Determining the "Percent  of  Lot  Within  Limits  (PWL)"  
 for  Thickness of  Port land Cement  Concrete 
 Pavement:  

Average (AVE):   The average o f  the th ickness measurements o f  the 
cores  ob ta ined in accordance wi th  Subsec t ion  401-4 .04 o f  the  
spec i f i ca t ions .   The average wi l l  be  de termined to the  neares t  hundredth 
o f  an  inch .  

Standard Deviat ion (s ) :   The square roo t  o f  the  va lue  fo rmed by 
summing the  squared d i f fe rence be tween the th ickness  measurement for  
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each core and AVE,  d iv ided by  the  number  o f  cores minus  one, as shown 
in  the  equat ion  be low.   The s tandard dev ia t ion  wi l l  be  de termined to  two 
dec ima l  p laces .   

[ ( ) ]
1CoresofNumber

AVECoreeachfortMeasuremenThicknesss
2

−
−∑=

 

I f  the  s tandard  dev ia t ion  ca lcu la ted above is  zero  and the average o f  the 
ind iv idua l  tes t  resu l ts  meets  the  spec i f ied  “LL”  (Lower  L imi t ) ,  the  
de terminat ion  o f  “QL”  and “PWL”  as  shown be low wi l l  no t  be 
made;  ra ther ,  the  va lue  for  “PWL”  (Percent  o f  Lo t  Wi th in  L imi ts )  sha l l  be 
“100” .   I f  the  s tandard  dev ia t ion  ca lcu la ted  above is  zero  and the 
average o f  the  ind iv idua l  tes t  resu l ts  does  no t  meet  the  spec i f ied  Lower 
L imi t ,  the  va lue  for  “PWL”  sha l l  be  “0” .  

Lower  Limit  (LL) :   The requ i red  th ickness  less  0 .2  inches .   

Lower  Qual i ty  Index (QL):   

s
LL -AVE

 = QL
 

QL wi l l  be  de termined to  th ree  dec ima l  p laces .   

Percent  of  Lot  Within Limits  (PWL):  

Determined by  en ter ing the  appropr ia te  "N"  va lue  tab le  wi th  QL.  

(D)   Def ini t ions,  Abbreviat ions,  and Formulas for  
 Determining the "Percent  of  Lot  Within  Limits  (PWL)"  
 for  Compressive  Strength of  Port land Cement  
 Concrete  Pavement:  

Average (AVE):   The average o f  the  compress ive  s t rengths  o f  the 
samples .   The average wi l l  be  de termined to  the  neares t  who le number . 

Standard Deviat ion (s ) :   The square roo t  o f  the  va lue  fo rmed by 
summing the  squared d i f fe rence be tween the  compress ive  s t rength  
resu l t  fo r  each sample  and AVE,  d iv ided by  the  number  o f  samples  minus 
one,  as  shown in  the  equat ion  be low.   The s tandard  dev ia t ion  wi l l  be  
de termined to  the  neares t  who le  number .  

[ ( ) ]
1SamplesofNumber

AVESampleeachforsultReStrengtheCompressivs
2

−
−∑=

 

I f  the  s tandard  dev ia t ion  ca lcu la ted above is  zero  and the average o f  the 
ind iv idua l  tes t  resu l ts  meets  the  spec i f ied  min imum s t rength  “LL” ,  the 
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de terminat ion o f  “QL”  and “PWL”  as  shown be low wi l l  no t  be  made; 
ra ther ,  the  va lue fo r  “PWL”  (Percent  o f  Lo t  Wi th in L imi ts )  sha l l  be  “100” .   
I f  the  s tandard  dev ia t ion  ca lcu la ted above is  zero  and the average o f  the 
ind iv idua l  tes t  resu l ts  does  no t  meet the  spec i f ied  min imum s t rength ,  the 
va lue  fo r  “PWL”  sha l l  be  “0 ” .  

Lower  Limit  (LL) :   The spec i f ied  min imum s t rength .  

Lower  Qual i ty  Index (QL):  

s
LL - AVE = QL

 

QL wi l l  be  de termined to  th ree  dec ima l  p laces .  

Percent  of  Lot  Within Limits  (PWL):  

Determined by  en ter ing the  appropr ia te  "N"  va lue  tab le  wi th  QL.  
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DETERMINATION OF PU,  PL,  or  PWL 
Number  of  Tests  "N" =  3  

QU or  QL PU,  PL,  or  PWL QU or  QL PU,  PL,  or  PWL 
1.155 or  More 100  0 .000 to  -0 .017 50 
1 .153 to  1 .154 99  -0 .018 to  -0 .054 49 
1 .151 to  1 .152 98  -0 .055 to  -0 .090 48 
1 .148 to  1 .150 97  -0 .091 to  -0 .126 47 
1 .143 to  1 .147 96  -0 .127 to  -0 .162 46 
1 .137 to  1 .142 95  -0 .163 to  -0 .198 45 
1 .131 to  1 .136 94  -0 .199 to  -0 .233 44 
1 .123 to  1 .130 93  -0 .234 to  -0 .269 43 
1 .114 to  1 .122 92  -0 .270 to  -0 .304 42 
1 .104 to  1 .113 91  -0 .305 to  -0 .339 41 
1 .092 to  1 .103 90  -0 .340 to  -0 .373 40 
1 .080 to  1 .091 89  -0 .374 to  -0 .407 39 
1 .067 to  1 .079 88  -0 .408 to  -0 .441 38 
1 .053 to  1 .066 87  -0 .442 to  -0 .475 37 
1 .037 to  1 .052 86  -0 .476 to  -0 .507 36 
1 .021 to  1 .036 85  -0 .508 to  -0 .539 35 
1 .003 to  1 .020 84  -0 .540 to  -0 .571 34 
0 .985 to  1 .002 83  -0 .572 to  -0 .603 33 
0 .965 to  0 .984 82  -0 .604 to  -0 .633 32 
0 .945 to  0 .964 81  -0 .634 to  -0 .663 31 
0 .923 to  0 .944 80  -0 .664 to  -0 .693 30 
0 .901 to  0 .922 79  -0 .694 to  -0 .721 29 
0 .878 to  0 .900 78  -0 .722 to  -0 .749 28 
0 .854 to  0 .877 77  -0 .750 to  -0 .776 27 
0 .829 to  0 .853 76  -0 .777 to  -0 .802 26 
0 .803 to  0 .828 75  -0 .803 to  -0 .828 25 
0 .777 to  0 .802 74  -0 .829 to  -0 .853 24 
0 .750 to  0 .776 73  -0 .854 to  -0 .877 23 
0 .722 to  0 .749 72  -0 .878 to  -0 .900 22 
0 .694 to  0 .721 71  -0 .901 to  -0 .922 21 
0 .664 to  0 .693 70  -0 .923 to  -0 .944 20 
0 .634 to  0 .663 69  -0 .945 to  -0 .964 19 
0 .604 to  0 .633 68  -0 .965 to  -0 .984 18 
0 .572 to  0 .603 67  -0 .985 to  -1 .002 17 
0 .540 to  0 .571 66  -1 .003 to  -1 .020 16 
0 .508 to  0 .539 65  -1 .021 to  -1 .036 15 
0 .476 to  0 .507 64  -1 .037 to  -1 .052 14 
0 .442 to  0 .475 63  -1 .053 to  -1 .066 13 
0 .408 to  0 .441 62  -1 .067 to  -1 .079 12 
0 .374 to  0 .407 61  -1 .080 to  -1 .091 11 
0 .340 to  0 .373 60  -1 .092 to  -1 .103 10 
0 .305 to  0 .339 59  -1 .104 to  -1 .113 9  
0 .270 to  0 .304 58  -1 .114 to  -1 .122 8  
0 .234 to  0 .269 57  -1 .123 to  -1 .130 7  
0 .199 to  0 .233 56  -1 .131 to  -1 .136 6  
0 .163 to  0 .198 55  -1 .137 to  -1 .142 5  
0 .127 to  0 .162 54  -1 .143 to  -1 .147 4  
0 .091 to  0 .126 53  -1 .148 to  -1 .150 3  
0 .055 to  0 .090 52  -1 .151 to  -1 .152 2  
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DETERMINATION OF PU,  PL,  or  PWL 
Number  of  Tests  "N" =  3  

QU or  QL PU,  PL,  or  PWL QU or  QL PU,  PL,  or  PWL 
0.018 to  0 .054 51  -1 .153 to  -1 .154 1  
0 .000 to  0 .017 50  -1 .155 or  Less 0  

 
DETERMINATION OF PU,  PL,  or  PWL 

Number  of  Tests  "N" =  4  
QU or  QL PU,  PL,  or  PWL QU or  QL PU,  PL,  or  PWL 

1.485 or  More 100  0 .000 to  -0 .014 50 
1 .455 to  1 .484 99  -0 .015 to  -0 .044 49 
1 .425 to  1 .454 98  -0 .045 to  -0 .074 48 
1 .395 to  1 .424 97  -0 .075 to  -0 .104 47 
1 .365 to  1 .394 96  -0 .105 to  -0 .134 46 
1 .335 to  1 .364 95  -0 .135 to  -0 .164 45 
1 .305 to  1 .334 94  -0 .165 to  -0 .194 44 
1 .275 to  1 .304 93  -0 .195 to  -0 .224 43 
1 .245 to  1 .274 92  -0 .225 to  -0 .254 42 
1 .215 to  1 .244 91  -0 .255 to  -0 .284 41 
1 .185 to  1 .214 90  -0 .285 to  -0 .314 40 
1 .155 to  1 .184 89  -0 .315 to  -0 .344 39 
1 .125 to  1 .154 88  -0 .345 to  -0 .374 38 
1 .095 to  1 .124 87  -0 .375 to  -0 .404 37 
1 .065 to  1 .094 86  -0 .405 to  -0 .434 36 
1 .035 to  1 .064 85  -0 .435 to  -0 .464 35 
1 .005 to  1 .034 84  -0 .465 to  -0 .494 34 
0 .975 to  1 .004 83  -0 .495 to  -0 .524 33 
0 .945 to  0 .974 82  -0 .525 to  -0 .554 32 
0 .915 to  0 .944 81  -0 .555 to  -0 .584 31 
0 .885 to  0 .914 80  -0 .585 to  -0 .614 30 
0 .855 to  0 .884 79  -0 .615 to  -0 .644 29 
0 .825 to  0 .854 78  -0 .645 to  -0 .674 28 
0 .795 to  0 .824 77  -0 .675 to  -0 .704 27 
0 .765 to  0 .794 76  -0 .705 to  -0 .734 26 
0 .735 to  0 .764 75  -0 .735 to  -0 .764 25 
0 .705 to  0 .734 74  -0 .765 to  -0 .794 24 
0 .675 to  0 .704 73  -0 .795 to  -0 .824 23 
0 .645 to  0 .674 72  -0 .825 to  -0 .854 22 
0 .615 to  0 .644 71  -0 .855 to  -0 .884 21 
0 .585 to  0 .614 70  -0 .885 to  -0 .914 20 
0 .555 to  0 .584 69  -0 .915 to  -0 .944 19 
0 .525 to  0 .554 68  -0 .945 to  -0 .974 18 
0 .495 to  0 .524 67  -0 .975 to  -1 .004 17 
0 .465 to  0 .494 66  -1 .005 to  -1 .034 16 
0 .435 to  0 .464 65  -1 .035 to  -1 .064 15 
0 .405 to  0 .434 64  -1 .065 to  -1 .094 14 
0 .375 to  0 .404 63  -1 .095 to  -1 .124 13 
0 .345 to  0 .374 62  -1 .125 to  -1 .154 12 
0 .315 to  0 .344 61  -1 .155 to  -1 .184 11 
0 .285 to  0 .314 60  -1 .185 to  -1 .214 10 
0 .255 to  0 .284 59  -1 .215 to  -1 .244 9  
0 .225 to  0 .254 58  -1 .245 to  -1 .274 8  
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DETERMINATION OF PU,  PL,  or  PWL 
Number  of  Tests  "N" =  4  

QU or  QL PU,  PL,  or  PWL QU or  QL PU,  PL,  or  PWL 
0.195 to  0 .224 57  -1 .275 to  -1 .304 7  
0 .165 to  0 .194 56  -1 .305 to  -1 .334 6  
0 .135 to  0 .164 55  -1 .335 to  -1 .364 5  
0 .105 to  0 .134 54  -1 .365 to  -1 .394 4  
0 .075 to  0 .104 53  -1 .395 to  -1 .424 3  
0 .045 to  0 .074 52  -1 .425 to  -1 .454 2  
0 .015 to  0 .044 51  -1 .455 to  -1 .484 1  
0 .000 to  0 .014 50  -1 .485 or  Less 0  

 
DETERMINATION OF PU,  PL,  or  PWL 

Number  of  Tests  "N" =  5  
QU or  QL PU,  PL,  or  PWL QU or  QL PU,  PL,  or  PWL 

1.716 or  More 100  0 .000 to  -0 .013 50 
1 .637 to  1 .715 99  -0 .014 to  -0 .041 49 
1 .573 to  1 .636 98  -0 .042 to  -0 .069 48 
1 .517 to  1 .572 97  -0 .070 to  -0 .097 47 
1 .466 to  1 .516 96  -0 .098 to  -0 .126 46 
1 .418 to  1 .465 95  -0 .127 to  -0 .154 45 
1 .373 to  1 .417 94  -0 .155 to  -0 .182 44 
1 .330 to  1 .372 93  -0 .183 to  -0 .210 43 
1 .289 to  1 .329 92  -0 .211 to  -0 .239 42 
1 .249 to  1 .288 91  -0 .240 to  -0 .267 41 
1 .210 to  1 .248 90  -0 .268 to  -0 .296 40 
1 .173 to  1 .209 89  -0 .297 to  -0 .324 39 
1 .136 to  1 .172 88  -0 .325 to  -0 .353 38 
1 .100 to  1 .135 87  -0 .354 to  -0 .382 37 
1 .065 to  1 .099 86  -0 .383 to  -0 .411 36 
1 .030 to  1 .064 85  -0 .412 to  -0 .440 35 
0 .996 to  1 .029 84  -0 .441 to  -0 .469 34 
0 .962 to  0 .995 83  -0 .470 to  -0 .498 33 
0 .929 to  0 .961 82  -0 .499 to  -0 .527 32 
0 .896 to  0 .928 81  -0 .528 to  -0 .556 31 
0 .864 to  0 .895 80  -0 .557 to  -0 .586 30 
0 .832 to  0 .863 79  -0 .587 to  -0 .616 29 
0 .801 to  0 .831 78  -0 .617 to  -0 .646 28 
0 .769 to  0 .800 77  -0 .647 to  -0 .676 27 
0 .738 to  0 .768 76  -0 .677 to  -0 .707 26 
0 .708 to  0 .737 75  -0 .708 to  -0 .737 25 
0 .677 to  0 .707 74  -0 .738 to  -0 .768 24 
0 .647 to  0 .676 73  -0 .769 to  -0 .800 23 
0 .617 to  0 .646 72  -0 .801 to  -0 .831 22 
0 .587 to  0 .616 71  -0 .832 to  -0 .863 21 
0 .557 to  0 .586 70  -0 .864 to  -0 .895 20 
0 .528 to  0 .556 69  -0 .896 to  -0 .928 19 
0 .499 to  0 .527 68  -0 .929 to  -0 .961 18 
0 .470 to  0 .498 67  -0 .962 to  -0 .995 17 
0 .441 to  0 .469 66  -0 .996 to  -1 .029 16 
0 .412 to  0 .440 65  -1 .030 to  -1 .064 15 
0 .383 to  0 .411 64  -1 .065 to  -1 .099 14 
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DETERMINATION OF PU,  PL,  or  PWL 
Number  of  Tests  "N" =  5  

QU or  QL PU,  PL,  or  PWL QU or  QL PU,  PL,  or  PWL 
0.354 to  0 .382 63  -1 .100 to  -1 .135 13 
0 .325 to  0 .353 62  -1 .136 to  -1 .172 12 
0 .297 to  0 .324 61  -1 .173 to  -1 .209 11 
0 .268 to  0 .296 60  -1 .210 to  -1 .248 10 
0 .240 to  0 .267 59  -1 .249 to  -1 .288 9  
0 .211 to  0 .239 58  -1 .289 to  -1 .329 8  
0 .183 to  0 .210 57  -1 .330 to  -1 .372 7  
0 .155 to  0 .182 56  -1 .373 to  -1 .417 6  
0 .127 to  0 .154 55  -1 .418 to  -1 .465 5  
0 .098 to  0 .126 54  -1 .466 to  -1 .516 4  
0 .070 to  0 .097 53  -1 .517 to  -1 .572 3  
0 .042 to  0 .069 52  -1 .573 to  -1 .636 2  
0 .014 to  0 .041 51  -1 .637 to  -1 .715 1  
0 .000 to  0 .013 50  -1 .716 or  Less 0  

 
DETERMINATION OF PU,  PL,  or  PWL 

Number  of  Tests  "N" =  6  
QU or  QL PU,  PL,  or  PWL QU or  QL PU,  PL,  or  PWL 

1.876 or  More 100  0 .000 to  -0 .013 50 
1 .750 to  1 .875 99  -0 .014 to  -0 .040 49 
1 .658 to  1 .749 98  -0 .041 to  -0 .067 48 
1 .584 to  1 .657 97  -0 .068 to  -0 .095 47 
1 .520 to  1 .583 96  -0 .096 to  -0 .122 46 
1 .461 to  1 .519 95  -0 .123 to  -0 .149 45 
1 .407 to  1 .460 94  -0 .150 to  -0 .177 44 
1 .357 to  1 .406 93  -0 .178 to  -0 .204 43 
1 .309 to  1 .356 92  -0 .205 to  -0 .232 42 
1 .264 to  1 .308 91  -0 .233 to  -0 .259 41 
1 .221 to  1 .263 90  -0 .260 to  -0 .287 40 
1 .179 to  1 .220 89  -0 .288 to  -0 .315 39 
1 .139 to  1 .178 88  -0 .316 to  -0 .342 38 
1 .100 to  1 .138 87  -0 .343 to  -0 .371 37 
1 .062 to  1 .099 86  -0 .372 to  -0 .399 36 
1 .025 to  1 .061 85  -0 .400 to  -0 .427 35 
0 .990 to  1 .024 84  -0 .428 to  -0 .456 34 
0 .955 to  0 .989 83  -0 .457 to  -0 .485 33 
0 .920 to  0 .954 82  -0 .486 to  -0 .514 32 
0 .886 to  0 .919 81  -0 .515 to  -0 .543 31 
0 .853 to  0 .885 80  -0 .544 to  -0 .572 30 
0 .820 to  0 .852 79  -0 .573 to  -0 .602 29 
0 .788 to  0 .819 78  -0 .603 to  -0 .632 28 
0 .756 to  0 .787 77  -0 .633 to  -0 .662 27 
0 .725 to  0 .755 76  -0 .663 to  -0 .693 26 
0 .694 to  0 .724 75  -0 .694 to  -0 .724 25 
0 .663 to  0 .693 74  -0 .725 to  -0 .755 24 
0 .633 to  0 .662 73  -0 .756 to  -0 .787 23 
0 .603 to  0 .632 72  -0 .788 to  -0 .819 22 
0 .573 to  0 .602 71  -0 .820 to  -0 .852 21 
0 .544 to  0 .572 70  -0 .853 to  -0 .885 20 
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DETERMINATION OF PU,  PL,  or  PWL 
Number  of  Tests  "N" =  6  

QU or  QL PU,  PL,  or  PWL QU or  QL PU,  PL,  or  PWL 
0.515 to  0 .543 69  -0 .886 to  -0 .919 19 
0 .486 to  0 .514 68  -0 .920 to  -0 .954 18 
0 .457 to  0 .485 67  -0 .955 to  -0 .989 17 
0 .428 to  0 .456 66  -0 .990 to  -1 .024 16 
0 .400 to  0 .427 65  -1 .025 to  -1 .061 15 
0 .372 to  0 .399 64  -1 .062 to  -1 .099 14 
0 .343 to  0 .371 63  -1 .100 to  -1 .138 13 
0 .316 to  0 .342 62  -1 .139 to  -1 .178 12 
0 .288 to  0 .315 61  -1 .179 to  -1 .220 11 
0 .260 to  0 .287 60  -1 .221 to  -1 .263 10 
0 .233 to  0 .259 59  -1 .264 to  -1 .308 9  
0 .205 to  0 .232 58  -1 .309 to  -1 .356 8  
0 .178 to  0 .204 57  -1 .357 to  -1 .406 7  
0 .150 to  0 .177 56  -1 .407 to  -1 .460 6  
0 .123 to  0 .149 55  -1 .461 to  -1 .519 5  
0 .096 to  0 .122 54  -1 .520 to  -1 .583 4  
0 .068 to  0 .095 53  -1 .584 to  -1 .657 3  
0 .041 to  0 .067 52  -1 .658 to  -1 .749 2  
0 .014 to  0 .040 51  -1 .750 to  -1 .875 1  
0 .000 to  0 .013 50  -1 .876 or  Less 0  

 
DETERMINATION OF PU,  PL,  or  PWL 

Number  of  Tests  "N" =  7  
QU or  QL PU,  PL,  or  PWL QU or  QL PU,  PL,  or  PWL 

1.983 or  More 100  0 .000 to  -0 .013 50 
1 .825 to  1 .982 99  -0 .014 to  -0 .039 49 
1 .714 to  1 .824 98  -0 .040 to  -0 .066 48 
1 .627 to  1 .713 97  -0 .067 to  -0 .093 47 
1 .553 to  1 .626 96  -0 .094 to  -0 .120 46 
1 .487 to  1 .552 95  -0 .121 to  -0 .147 45 
1 .428 to  1 .486 94  -0 .148 to  -0 .174 44 
1 .373 to  1 .427 93  -0 .175 to  -0 .201 43 
1 .321 to  1 .372 92  -0 .202 to  -0 .228 42 
1 .273 to  1 .320 91  -0 .229 to  -0 .255 41 
1 .227 to  1 .272 90  -0 .256 to  -0 .282 40 
1 .183 to  1 .226 89  -0 .283 to  -0 .309 39 
1 .141 to  1 .182 88  -0 .310 to  -0 .337 38 
1 .100 to  1 .140 87  -0 .338 to  -0 .365 37 
1 .061 to  1 .099 86  -0 .366 to  -0 .392 36 
1 .023 to  1 .060 85  -0 .393 to  -0 .420 35 
0 .986 to  1 .022 84  -0 .421 to  -0 .449 34 
0 .949 to  0 .985 83  -0 .450 to  -0 .477 33 
0 .914 to  0 .948 82  -0 .478 to  -0 .506 32 
0 .880 to  0 .913 81  -0 .507 to  -0 .535 31 
0 .846 to  0 .879 80  -0 .536 to  -0 .564 30 
0 .813 to  0 .845 79  -0 .565 to  -0 .594 29 
0 .780 to  0 .812 78  -0 .595 to  -0 .624 28 
0 .748 to  0 .779 77  -0 .625 to  -0 .654 27 
0 .717 to  0 .747 76  -0 .655 to  -0 .685 26 
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DETERMINATION OF PU,  PL,  or  PWL 
Number  of  Tests  "N" =  7  

QU or  QL PU,  PL,  or  PWL QU or  QL PU,  PL,  or  PWL 
0.686 to  0 .716 75  -0 .686 to  -0 .716 25 
0 .655 to  0 .685 74  -0 .717 to  -0 .747 24 
0 .625 to  0 .654 73  -0 .748 to  -0 .779 23 
0 .595 to  0 .624 72  -0 .780 to  -0 .812 22 
0 .565 to  0 .594 71  -0 .813 to  -0 .845 21 
0 .536 to  0 .564 70  -0 .846 to  -0 .879 20 
0 .507 to  0 .535 69  -0 .880 to  -0 .913 19 
0 .478 to  0 .506 68  -0 .914 to  -0 .948 18 
0 .450 to  0 .477 67  -0 .949 to  -0 .985 17 
0 .421 to  0 .449 66  -0 .986 to  -1 .022 16 
0 .393 to  0 .420 65  -1 .023 to  -1 .060 15 
0 .366 to  0 .392 64  -1 .061 to  -1 .099 14 
0 .338 to  0 .365 63  -1 .100 to  -1 .140 13 
0 .310 to  0 .337 62  -1 .141 to  -1 .182 12 
0 .283 to  0 .309 61  -1 .183 to  -1 .226 11 
0 .256 to  0 .282 60  -1 .227 to  -1 .272 10 
0 .229 to  0 .255 59  -1 .273 to  -1 .320 9  
0 .202 to  0 .228 58  -1 .321 to  -1 .372 8  
0 .175 to  0 .201 57  -1 .373 to  -1 .427 7  
0 .148 to  0 .174 56  -1 .428 to  -1 .486 6  
0 .121 to  0 .147 55  -1 .487 to  -1 .552 5  
0 .094 to  0 .120 54  -1 .553 to  -1 .626 4  
0 .067 to  0 .093 53  -1 .627 to  -1 .713 3  
0 .040 to  0 .066 52  -1 .714 to  -1 .824 2  
0 .014 to  0 .039 51  -1 .825 to  -1 .982 1  
0 .000 to  0 .013 50  -1 .983 or  Less 0  

 
DETERMINATION OF PU,  PL,  or  PWL 

Number  of  Tests  "N" =  8  
QU or  QL PU,  PL,  or  PWL QU or  QL PU,  PL,  or  PWL 

2.064 or  More 100  0 .000 to  -0 .012 50 
1 .879 to  2 .063 99  -0 .013 to  -0 .039 49 
1 .752 to  1 .878 98  -0 .040 to  -0 .065 48 
1 .656 to  1 .751 97  -0 .066 to  -0 .092 47 
1 .576 to  1 .655 96  -0 .093 to  -0 .118 46 
1 .505 to  1 .575 95  -0 .119 to  -0 .145 45 
1 .442 to  1 .504 94  -0 .146 to  -0 .171 44 
1 .383 to  1 .441 93  -0 .172 to  -0 .198 43 
1 .329 to  1 .382 92  -0 .199 to  -0 .225 42 
1 .279 to  1 .328 91  -0 .226 to  -0 .252 41 
1 .231 to  1 .278 90  -0 .253 to  -0 .279 40 
1 .185 to  1 .230 89  -0 .280 to  -0 .306 39 
1 .142 to  1 .184 88  -0 .307 to  -0 .333 38 
1 .100 to  1 .141 87  -0 .334 to  -0 .361 37 
1 .060 to  1 .099 86  -0 .362 to  -0 .388 36 
1 .021 to  1 .059 85  -0 .389 to  -0 .416 35 
0 .983 to  1 .020 84  -0 .417 to  -0 .444 34 
0 .946 to  0 .982 83  -0 .445 to  -0 .473 33 
0 .911 to  0 .945 82  -0 .474 to  -0 .501 32 
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DETERMINATION OF PU,  PL,  or  PWL 
Number  of  Tests  "N" =  8  

QU or  QL PU,  PL,  or  PWL QU or  QL PU,  PL,  or  PWL 
0.876 to  0 .910 81  -0 .502 to  -0 .530 31 
0 .842 to  0 .875 80  -0 .531 to  -0 .559 30 
0 .808 to  0 .841 79  -0 .560 to  -0 .589 29 
0 .775 to  0 .807 78  -0 .590 to  -0 .618 28 
0 .743 to  0 .774 77  -0 .619 to  -0 .649 27 
0 .712 to  0 .742 76  -0 .650 to  -0 .680 26 
0 .681 to  0 .711 75  -0 .681 to  -0 .711 25 
0 .650 to  0 .680 74  -0 .712 to  -0 .742 24 
0 .619 to  0 .649 73  -0 .743 to  -0 .774 23 
0 .590 to  0 .618 72  -0 .775 to  -0 .807 22 
0 .560 to  0 .589 71  -0 .808 to  -0 .841 21 
0 .531 to  0 .559 70  -0 .842 to  -0 .875 20 
0 .502 to  0 .530 69  -0 .876 to  -0 .910 19 
0 .474 to  0 .501 68  -0 .911 to  -0 .945 18 
0 .445 to  0 .473 67  -0 .946 to  -0 .982 17 
0 .417 to  0 .444 66  -0 .983 to  -1 .020 16 
0 .389 to  0 .416 65  -1 .021 to  -1 .059 15 
0 .362 to  0 .388 64  -1 .060 to  -1 .099 14 
0 .334 to  0 .361 63  -1 .100 to  -1 .141 13 
0 .307 to  0 .333 62  -1 .142 to  -1 .184 12 
0 .280 to  0 .306 61  -1 .185 to  -1 .230 11 
0 .253 to  0 .279 60  -1 .231 to  -1 .278 10 
0 .226 to  0 .252 59  -1 .279 to  -1 .328 9  
0 .199 to  0 .225 58  -1 .329 to  -1 .382 8  
0 .172 to  0 .198 57  -1 .383 to  -1 .441 7  
0 .146 to  0 .171 56  -1 .442 to  -1 .504 6  
0 .119 to  0 .145 55  -1 .505 to  -1 .575 5  
0 .093 to  0 .118 54  -1 .576 to  -1 .655 4  
0 .066 to  0 .092 53  -1 .656 to  -1 .751 3  
0 .040 to  0 .065 52  -1 .752 to  -1 .878 2  
0 .013 to  0 .039 51  -1 .879 to  -2 .063 1  
0 .000 to  0 .012 50  -2 .064 or  Less 0  

 
DETERMINATION OF PU,  PL,  or  PWL 

Number  of  Tests  "N" =  9  
QU or  QL PU,  PL,  or  PWL QU or  QL PU,  PL,  or  PWL 

2.127 or  More 100  0 .000 to  -0 .012 50 
1 .919 to  2 .126 99  -0 .013 to  -0 .038 49 
1 .781 to  1 .918 98  -0 .039 to  -0 .065 48 
1 .678 to  1 .780 97  -0 .066 to  -0 .091 47 
1 .592 to  1 .677 96  -0 .092 to  -0 .117 46 
1 .518 to  1 .591 95  -0 .118 to  -0 .144 45 
1 .452 to  1 .517 94  -0 .145 to  -0 .170 44 
1 .391 to  1 .451 93  -0 .171 to  -0 .196 43 
1 .335 to  1 .390 92  -0 .197 to  -0 .223 42 
1 .283 to  1 .334 91  -0 .224 to  -0 .250 41 
1 .234 to  1 .282 90  -0 .251 to  -0 .277 40 
1 .187 to  1 .233 89  -0 .278 to  -0 .304 39 
1 .143 to  1 .186 88  -0 .305 to  -0 .331 38 
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DETERMINATION OF PU,  PL,  or  PWL 
Number  of  Tests  "N" =  9  

QU or  QL PU,  PL,  or  PWL QU or  QL PU,  PL,  or  PWL 
1.100 to  1 .142 87  -0 .332 to  -0 .358 37 
1 .059 to  1 .099 86  -0 .359 to  -0 .386 36 
1 .020 to  1 .058 85  -0 .387 to  -0 .413 35 
0 .981 to  1 .019 84  -0 .414 to  -0 .441 34 
0 .944 to  0 .980 83  -0 .442 to  -0 .469 33 
0 .908 to  0 .943 82  -0 .470 to  -0 .498 32 
0 .873 to  0 .907 81  -0 .499 to  -0 .527 31 
0 .838 to  0 .872 80  -0 .528 to  -0 .556 30 
0 .805 to  0 .837 79  -0 .557 to  -0 .585 29 
0 .772 to  0 .804 78  -0 .586 to  -0 .615 28 
0 .740 to  0 .771 77  -0 .616 to  -0 .645 27 
0 .708 to  0 .739 76  -0 .646 to  -0 .676 26 
0 .677 to  0 .707 75  -0 .677 to  -0 .707 25 
0 .646 to  0 .676 74  -0 .708 to  -0 .739 24 
0 .616 to  0 .645 73  -0 .740 to  -0 .771 23 
0 .586 to  0 .615 72  -0 .772 to  -0 .804 22 
0 .557 to  0 .585 71  -0 .805 to  -0 .837 21 
0 .528 to  0 .556 70  -0 .838 to  -0 .872 20 
0 .499 to  0 .527 69  -0 .873 to  -0 .907 19 
0 .470 to  0 .498 68  -0 .908 to  -0 .943 18 
0 .442 to  0 .469 67  -0 .944 to  -0 .980 17 
0 .414 to  0 .441 66  -0 .981 to  -1 .019 16 
0 .387 to  0 .413 65  -1 .020 to  -1 .058 15 
0 .359 to  0 .386 64  -1 .059 to  -1 .099 14 
0 .332 to  0 .358 63  -1 .100 to  -1 .142 13 
0 .305 to  0 .331 62  -1 .143 to  -1 .186 12 
0 .278 to  0 .304 61  -1 .187 to  -1 .233 11 
0 .251 to  0 .277 60  -1 .234 to  -1 .282 10 
0 .224 to  0 .250 59  -1 .283 to  -1 .334 9  
0 .197 to  0 .223 58  -1 .335 to  -1 .390 8  
0 .171 to  0 .196 57  -1 .391 to  -1 .451 7  
0 .145 to  0 .170 56  -1 .452 to  -1 .517 6  
0 .118 to  0 .144 55  -1 .518 to  -1 .591 5  
0 .092 to  0 .117 54  -1 .592 to  -1 .677 4  
0 .066 to  0 .091 53  -1 .678 to  -1 .780 3  
0 .039 to  0 .065 52  -1 .781 to  -1 .918 2  
0 .013 to  0 .038 51  -1 .919 to  -2 .126 1  
0 .000 to  0 .012 50  -2 .127 or  Less 0  

 
DETERMINATION OF PU,  PL,  or  PWL 

Number  of  Tests  "N" =  10  
QU or  QL PU,  PL,  or  PWL QU or  QL PU,  PL,  or  PWL 

2.176 or  More 100  0 .000 to  -0 .012 50 
1 .950 to  2 .175 99  -0 .013 to  -0 .038 49 
1 .803 to  1 .949 98  -0 .039 to  -0 .064 48 
1 .694 to  1 .802 97  -0 .065 to  -0 .090 47 
1 .605 to  1 .693 96  -0 .091 to  -0 .116 46 
1 .528 to  1 .604 95  -0 .117 to  -0 .143 45 
1 .459 to  1 .527 94  -0 .144 to  -0 .169 44 
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DETERMINATION OF PU,  PL,  or  PWL 
Number  of  Tests  "N" =  10  

QU or  QL PU,  PL,  or  PWL QU or  QL PU,  PL,  or  PWL 
1.397 to  1 .458 93  -0 .170 to  -0 .195 43 
1 .340 to  1 .396 92  -0 .196 to  -0 .222 42 
1 .286 to  1 .339 91  -0 .223 to  -0 .248 41 
1 .236 to  1 .285 90  -0 .249 to  -0 .275 40 
1 .188 to  1 .235 89  -0 .276 to  -0 .302 39 
1 .143 to  1 .187 88  -0 .303 to  -0 .329 38 
1 .100 to  1 .142 87  -0 .330 to  -0 .356 37 
1 .059 to  1 .099 86  -0 .357 to  -0 .383 36 
1 .019 to  1 .058 85  -0 .384 to  -0 .411 35 
0 .980 to  1 .018 84  -0 .412 to  -0 .439 34 
0 .943 to  0 .979 83  -0 .440 to  -0 .467 33 
0 .906 to  0 .942 82  -0 .468 to  -0 .495 32 
0 .871 to  0 .905 81  -0 .496 to  -0 .524 31 
0 .836 to  0 .870 80  -0 .525 to  -0 .553 30 
0 .803 to  0 .835 79  -0 .554 to  -0 .583 29 
0 .770 to  0 .802 78  -0 .584 to  -0 .612 28 
0 .737 to  0 .769 77  -0 .613 to  -0 .643 27 
0 .706 to  0 .736 76  -0 .644 to  -0 .674 26 
0 .675 to  0 .705 75  -0 .675 to  -0 .705 25 
0 .644 to  0 .674 74  -0 .706 to  -0 .736 24 
0 .613 to  0 .643 73  -0 .737 to  -0 .769 23 
0 .584 to  0 .612 72  -0 .770 to  -0 .802 22 
0 .554 to  0 .583 71  -0 .803 to  -0 .835 21 
0 .525 to  0 .553 70  -0 .836 to  -0 .870 20 
0 .496 to  0 .524 69  -0 .871 to  -0 .905 19 
0 .468 to  0 .495 68  -0 .906 to  -0 .942 18 
0 .440 to  0 .467 67  -0 .943 to  -0 .979 17 
0 .412 to  0 .439 66  -0 .980 to  -1 .018 16 
0 .384 to  0 .411 65  -1 .019 to  -1 .058 15 
0 .357 to  0 .383 64  -1 .059 to  -1 .099 14 
0 .330 to  0 .356 63  -1 .100 to  -1 .142 13 
0 .303 to  0 .329 62  -1 .143 to  -1 .187 12 
0 .276 to  0 .302 61  -1 .188 to  -1 .235 11 
0 .249 to  0 .275 60  -1 .236 to  -1 .285 10 
0 .223 to  0 .248 59  -1 .286 to  -1 .339 9  
0 .196 to  0 .222 58  -1 .340 to  -1 .396 8  
0 .170 to  0 .195 57  -1 .397 to  -1 .458 7  
0 .144 to  0 .169 56  -1 .459 to  -1 .527 6  
0 .117 to  0 .143 55  -1 .528 to  -1 .604 5  
0 .091 to  0 .116 54  -1 .605 to  -1 .693 4  
0 .065 to  0 .090 53  -1 .694 to  -1 .802 3  
0 .039 to  0 .064 52  -1 .803 to  -1 .949 2  
0 .013 to  0 .038 51  -1 .950 to  -2 .175 1  
0 .000 to  0 .012 50  -2 .176 or  Less 0  
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SECTION 201 CLEARING AND GRUBBING:  

201-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  removing and d ispos ing o f  
a l l  vegeta t ion ,  rubb ish ,  debr is  and o ther  ob jec t ionab le  mat te r  f rom 
wi th in  the  h ighway r igh t -o f -way,  b r idge cons truc t ion  areas ,  road 
approaches,  a reas  through wh ich  d i tches  and channe ls  a re  to  be 
excavated ,  and such o ther  a reas  as may be  spec i f ied  in  the  Spec ia l  
Prov is ions .   Clear ing and grubb ing sha l l  be  per fo rmed in  advance of  
grad ing opera t ions  and in  accordance wi th  the  requ i rements  o f  these 
spec i f i ca t ions .  

Al l  vegeta t ion  and ob jects  des ignated  to  remain sha l l  be  preserved 
f rom in ju ry o r  de facement .   Proper ty and landscape sha l l  be pro tec ted 
and res tored  in accordance wi th  the  requ i rements  o f  Subsec t ion  107.11 
o f  the  spec i f i ca t ions .  

201-2 Blank:  

201-3 Construct ion Requirements:  

201-3 .01 Clear ing and Grubbing:  

The ent i re  length  o f  the  pro jec t ,  to  the  wid ths  speci f ied  be low,  sha l l  be 
c leared  and grubbed,  un less  o therwise  shown on the  pro jec t  p lans  or  
spec i f ied  in  the  Spec ia l  Prov is ions .  

The area  above the na tura l  ground sur face  shal l  be  c leared  o f  a l l  
vegeta t ion ,  such as  t rees,  logs ,  up turned s tumps,  roo ts ,  b rush ,  grass ,  
weeds,  and a l l  o ther  ob jec t ionab le  mater ia l  wi th in  the  fo l lowing l imi ts :  

(A)  Highway cons truc t ion  areas ,  inc lud ing s t ruc tu res ,  f ron tage 
roads ,  s t ree ts ,  ramps, road approaches,  d i tches  and 
channe ls ,  and a l l  access  roads  and connect ions tha t  a re  to 
be  cons t ruc ted .   Such areas  sha l l  ex tend to  a  wid th  o f  5 
fee t  ou ts ide  o f  s t ruc tu res and excavat ion  and embankment 
s lope l ines .  

(B)  Areas  enc losed by  in te rchange loops  and ramps. 

Wi th in  the  l imi ts  o f  c lear ing,  the  areas  be low the  na tura l  ground 
sur face ,  except in  embankment  a reas where the f in ished subgrade 
e leva t ion  is  5  fee t  o r  more  above the  na tura l  ground,  sha l l  be  grubbed 
to  a  depth necessary  to remove a l l  s tumps,  roots ,  bur ied  logs  and 
o ther  ob jec t ionab le  mater ia l .  

In  embankment  a reas ,  where  the  subgrade is  5  feet  o r  more  above the 
na tura l  ground l ine ,  a l l  t rees ,  s tumps and roo ts  sha l l  be  cu t  o f f  no t  
more  than 1 foo t  above the  na tura l  ground or  sha l l  be  comple te ly  
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removed where  a  s t ruc tu re  is  to  be  cons t ruc ted ,  p i les  a re  to  be  p laced 
or  d r iven ,  o r  where  unsu i tab le  mater ia l  i s  to  be  removed. 

Cav i t ies  resu l t ing f rom the  remova l  o f  s tumps or  o ther  mater ia ls ,  
except  in  a reas  to  be  excavated ,  sha l l  be  back f i l led  wi th  mater ia l  
approved by  the  Engineer .   The mater ia l  sha l l  be  compacted  to  a  
dens i ty  o f  no t  less  than 95  percent  o f  the  max imum dens i ty  as 
de termined in  accordance wi th  the  requ i rements  o f  the  app l icab le  tes t  
methods  o f  the  ADOT Mater ia ls  Tes t ing Manua l ,  as  d i rec ted  and 
approved by  the  Engineer.  

Scar red  sur faces ,  resu l t ing f rom the  work ,  on  t rees and shrubs  tha t  a re 
to  remain ,  sha l l  be  t reated  wi th  an approved aspha l tum base t ree 
pa in t .  

Un less  spec i f ied o therwise  in the Spec ia l  Prov is ions ,  merchantab le 
t imber  and o ther  vegeta t ion  no t  des ignated to  remain  sha l l  become the 
proper ty  o f  the  cont rac tor .  

In  na t iona l  fo res t  a reas ,  c lear ing and grubb ing sha l l  a lso  conform to 
the  app l icab le  ru les  and regu la t ions  o f  the  Un i ted  Sta tes  Fores t  
Serv ice  in  accordance wi th  the  requ i rements  o f  Subsec t ion  107.12  of  
the  spec i f i ca t ions .  

201-3 .02 Removal  and Disposal  of  Mater ia ls :  

Al l  mater ia ls  removed in  c lear ing and grubb ing sha l l  be  d isposed o f  a t  
loca t ions  ou ts ide  o f  the r igh t -o f -way wh ich  are  no t  v is ib le  f rom the 
roadway and in  accordance wi th  the requ i rements o f  Subsec t ion  107.11 
o f  the  spec i f i ca t ions .  

In  the  d isposa l  o f  a l l  t ree  t runks ,  s tumps,  b rush ,  l imbs,  roo ts ,  
vegeta t ion  and o ther  debr is ,  the  cont rac tor  sha l l  comply  wi th  the  
requ i rements  o f  A.R.S.  T i t le  49 ,  Chapter  3 ,  and wi th  the  Ru les  and 
Regu la t ions  fo r  Ai r  Po l lu t ion  Cont ro l ,  T i t le  18 ,  Chapter  2 ,  Ar t ic le  6,  
adopted  by  the  ADEQ pursuant  to  the  au thor i ty  gran ted  by  the  Ar izona 
Admin is t ra t ive  Code. 

Burn ing wi l l  be  permi t ted  on ly a f te r  the cont ractor  has ob ta ined a 
permi t  f rom the  ADEQ and f rom any  o ther  Federa l ,  Sta te ,  County  o r  
Ci ty  Agency  tha t  may be  invo lved.    

Combust ib le  mater ia l  may be reduced to  ch ips o f  a  max imum th ickness  
o f  1 /2  inch  and d isposed o f  in  a reas be tween the  s lope l ines  and r igh t -
o f -way l ines  as  approved by  the  Engineer .   The ch ips  may e i ther  be 
bur ied  or  d is t r ibu ted  un i fo rmly  on  the  ground sur face  and mixed wi th 
the  under ly ing ear th  to  such ex ten t  tha t  the  ch ips  wi l l  no t  suppor t  
combust ion .  
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The roadway and ad jacent  a reas  sha l l  be  le f t  wi th  a  neat  and f in ished 
appearance.   No accumula t ion  o f  mater ia l  sha l l  remain  on  or  ad jacent 
to  the  r igh t -o f -way.  

201-4 Method of  Measurement:  

Clear ing and grubb ing wi l l  be  measured e i ther on a  lump sum bas is o r  
by  the acre .   Measurement  by  the  acre wi l l  be  to the  neares t  ten th o f  
an  acre ,  measured on  a  hor izon ta l  p lane.  

201-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  c lear ing and grubb ing,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  lump sum pr ice  or  by  
the  acre  as  des ignated  in  the  b idd ing schedu le ,  inc lud ing fu rn ish ing,  
p lac ing,  and compact ing the  mater ia l  requ i red  to  f i l l  the  cav i t ies 
resu l t ing f rom the  removal  o f  t ree  s tumps or  o ther  mater ia ls .  

No payment  wi l l  be made fo r  c lear ing and grubb ing ou ts ide  the 
spec i f ied  l imi ts ,  un less  such work  is  au thor ized  by the  Engineer .  

SECTION 202 REMOVAL OF STRUCTURES AND OBSTRUCTIONS:  

When c lear ing and grubb ing is  no t  inc luded as  a  cont rac t  pay  i tem,  fu l l  
compensat ion  fo r  any  c lear ing and grubb ing necessary  to  per fo rm the 
cons t ruc t ion  opera t ions  des ignated  on  the  pro jec t  p lans  or  spec i f ied  in 
the  Spec ia l  Prov is ions  sha l l  be  cons idered as  inc luded in  the  pr ice  o f  
con t rac t  i tem.   

202-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  the  remova l ,  who l ly  o r  in  
par t ,  and sa t is fac to ry d isposa l  o f  a l l  s t ruc tu res and obs t ruc t ions wi th in 
the  r igh t -o f -way wh ich  have no t  been des ignated  on  the  pro jec t  p lans 
or  spec i f ied  in  the  Spec ia l  Prov is ions to  remain ,  except  fo r  those 
s t ruc tu res  and obs t ruc t ions  wh ich  are  to  be  removed and d isposed o f  
under  o ther  i tems o f  work  in  the  cont rac t .   The work  sha l l  a lso  inc lude 
sa lvaging o f  des ignated  mater ia ls  and back f i l l ing the  resu l t ing cav i t ies .  

Ex is t ing s t ruc tu res ,  pavement ,  s idewalks ,  curbs,  gu t te rs ,  and o ther 
ex is t ing improvements  wh ich  are  to  become an in tegra l  par t  o f  the 
p lanned improvements  sha l l  remain  even though no t  spec i f i ca l ly  no ted .  

Mater ia ls  removed and no t  des ignated  to  be  sa lvaged or  incorpora ted 
in to  the  work  sha l l  become the  proper ty  o f  the  contrac tor .  
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202-2 Blank:  

202-3 Construct ion Requirements:  

202-3 .01 Genera l :  

Br idges ,  cu lver ts ,  and o ther  s t ruc tu res  in  use  by t ra f f i c  sha l l  no t  be 
removed un t i l  sa t is facto ry  a r rangements  have been made to 
accommodate  the  t ra f f i c .  

B las t ing or  o ther  opera t ions  necessary  fo r  the  remova l  o f  an  ex is t ing 
s t ruc tu re  o r  obs truc t ion ,  wh ich  may damage new cons t ruc t ion ,  sha l l  be 
comple ted  pr io r  to  commenc ing the  new work .  

I tems des ignated to  be  sa lvaged sha l l  be  care fu l ly  s tockp i led  or  s to red 
by  the  cont rac tor  a t  locat ions  des ignated  in  the  Spec ia l  Prov is ions  or  
as  d i rec ted  by  the  Engineer .  

I tems wh ich  are  to  be  salvaged or  reused in  the  new cons t ruc t ion  and 
are  damaged or  des t royed as  a  resu l t  o f  the  cont rac tor 's  opera t ions 
sha l l  be  repa i red  or  rep laced by the  cont rac tor  a t  no  add i t iona l  cos t  to 
the  Depar tment .  

Ho les ,  cav i t ies ,  t renches,  and depress ions  resu l t ing f rom the  remova l  
o f  s t ruc tu res  or  obs t ruc t ions ,  except  in  a reas  to  be  excavated ,  sha l l  be 
back f i l led  wi th  su i tab le  mater ia l  wh ich  sha l l  be  compacted  to  a  dens i ty  
o f  no t  less  than 95  percent  o f  the  max imum dens i ty  as de termined in 
accordance wi th  the requ irements  o f  the app l icab le tes t  methods o f  the 
ADOT Mater ia ls  Tes t ing Manua l ,  as  d i rec ted  and approved by  the 
Engineer .  

202-3 .02 Removal  of  Pipe:  

Al l  removed p ipe  wh ich  i s  to  be  sa lvaged or  re la id  sha l l  be  c leaned o f  
a l l  ear th  and o ther  mater ia l  ins ide  and ou ts ide  pr ior  to  be ing s tockp i led 
or  reused.   P ipe  to  be  reused sha l l  be  s to red  when necessary  to  avo id 
damage or  loss  be fore  re lay ing.  

Ex is t ing p ipe  to  be  par t ia l l y  removed sha l l  be  cu t  wi th  s t ra igh t  and 
smooth  edges on  a  p lane perpend icu la r  to  the  center  l ine  o f  the  p ipe .  

202-3 .03 Removal  of  Pavement:  

(A)   Port land Cement  Concrete  Pavement:  

Unless  o therwise  spec i f ied  in  the  Spec ia l  Prov is ions ,  concre te 
pavement  des ignated  on  the  pro jec t  p lans  to  be  removed sha l l  e i ther  
be  removed f rom the  job  s i te  and d isposed o f  a t  a s i te  secured by  the 
cont rac tor  o r  bur ied  in  embankment  a reas .   I f  the cont rac tor  e lec ts  to 
bury  the  concre te  in  embankment  a reas ,  the  concre te  sha l l  be  broken 
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in to  p ieces  and p laced in  the  embankment  in  accordance wi th  the 
requ i rements  o f  Subsec t ion  203-10.03(A)  o f  the  spec i f i ca t ions .  

Where  new cons t ruc t ion  is  to  jo in the  ex is t ing concre te  pavement ,  the 
pavement  sha l l  be  saw cut  to  a  t rue  l ine  perpend icu la r  to  the  center l ine 
o f  the  pavement  wi th  s t ra igh t  ver t ica l  edges  f ree  f rom i r regu la r i t ies .  

(B)   Bi tuminous Pavement:  

Unless  mi l l ing is  spec i f ied  in  the  Spec ia l  Prov is ions ,  a l l  b i tuminous 
pavement des ignated  on the  pro jec t  p lans  to  be  removed,  sha l l  be 
comple te ly  removed down to  the  under ly ing base course  or  subgrade.  
The pavement  mater ia l  sha l l  be  removed and d isposed o f  as  spec i f ied 
in  the  Spec ia l  Prov is ions .  

Where  new cons truc t ion  is  to  jo in  ex is t ing b i tuminous  pavement ,  the 
ex is t ing pavement  sha l l  be  cu t  to  a  t rue  l ine  perpend icu la r  to  the 
center l ine  o f  the  pavement  wi th  s t ra igh t  ver t ica l  edges  f ree f rom 
i r regu la r i t ies .   The remova l  o f  aspha l t ic  concre te  at  the  approaches to 
s t ruc tu res  sha l l  be  accompl ished in  a  manner approved by  the 
Engineer .  

(C)   Bi tuminous Pavement  Removal  by  Mi l l ing:  

When mi l l ing is  spec i f ied ,  the  ex is t ing aspha l t ic  concre te  sha l l  be 
removed in  accordance wi th  the  de ta i ls  shown on the  pro jec t  p lans  wi th  
equ ipment  spec i f i ca l ly  des igned to  remove such mater ia l  by  means of  
gr ind ing or  ch ipp ing to  a  cont ro l led  l ine  and grade.   The equ ipment 
used sha l l  be  capab le  o f  remov ing the  ex is t ing aspha l t ic  concre te 
wi th in  0 .01  fee t  o f  the  spec i f ied  remova l  depth .   The remova l  sha l l  be 
accompl ished in a  manner  wh ich  does  no t  des t roy the  in tegr i ty  o f  any 
aspha l t ic  concre te pavement  tha t  remains and wh ich  does  no t  resu l t  in  
a  contaminat ion  o f  the mi l led  aspha l t ic  concre te wi th  the  under ly ing 
base mater ia l .   The mi l led  mater ia l  sha l l  be  removed and d isposed o f  
as  spec i f ied  in  the  Spec ia l  Prov is ions .  

Under  no c i rcumstance sha l l  the remova l  o f  ex is t ing aspha l t ic  concre te 
begin  un t i l  the  mix  des ign  fo r  rep lacement  aspha l t ic  concre te  has  been 
approved by  the  Engineer.  

The ex ten t  o f  remova l  o f  ex is t ing aspha l t ic  concre te  must  be  in 
keep ing wi th  the  cont rac tor 's  ab i l i t y  to  p roduce,  hau l ,  p lace ,  and 
compact  rep lacement  aspha l t ic  concre te so  tha t  a t  a l l  t imes the length 
o f  open " t rench"  is  a t  a min imum.   I f  the  cont rac tor 's  p roduc t ion  o f  
rep lacement  aspha l t ic  concre te  is  s topped fo r  any reason,  the  removal  
o f  aspha l t ic  concre te  sha l l  e i ther  cease or  sha l l  be  reduced.   The 
Engineer  wi l l  be  the  so le judge as  to  whether  the  remova l  sha l l  cease 
or  be reduced.  The Engineer ’s  dec is ion  wi l l  be based on  the  reason 
fo r  the  s toppage in  aspha l t ic  concre te p roduc t ion ,  the  expec ted  length 
o f  the  s toppage,  the  type and depth o f  the  mater ia l  be ing removed, and 
the  t ime o f  day .  
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Rep lacement  aspha l t ic  concre te  sha l l  be  p laced as  soon as  poss ib le 
a f te r  the  " t rench"  has  been opened up .   The sur face  on  wh ich  the 
mater ia l  i s  to  be  p laced sha l l  be  un i form and f ree  o f  loose mater ia l .   
Any  exposed base mater ia l  sha l l  be  compacted to the  ex ten t  requ i red 
by  the  Engineer .  

The " t rench"  in  wh ich  aspha l t ic  concre te  is  be ing p laced sha l l  be  f i l led 
be fore  the  end o f  each day 's  work  and the  lane sha l l  be  opened to 
t ra f f i c .   The length  o f  open " t rench"  a t  any  one t ime sha l l  no t  exceed 
two mi les  o r  ha l f  the  length  o f  the  work ,  wh ichever  is  the  lesser .  

In  the  event o f  c i rcumstances beyond the  cont ro l  o f  the  cont rac tor ,  
such as  equ ipment  b reakdown,  o r  i f  the  produc t ion  o f  the  rep lacement 
aspha l t ic  concre te has been s topped by  the Engineer  and the 
cont rac tor  is  unab le  to  comply  wi th  the  requ i rements  in  the  preced ing 
paragraph,  the  cont rac tor  sha l l  p rov ide  and main ta in  such t ra f f i c  
con t ro l  dev ices  tha t  the  Engineer  deems necessary  under  the 
c i rcumstances  in  o rder  to  p rov ide  sa fe  and e f f ic ien t  passage th rough 
the  work  zone. 

I f  the  Engineer  deems i t  to  be  war ran ted ,  the  Engineer  wi l l  requ i re  that  
the  cont rac tor  p rov ide  fo r  the  sur face  dra inage o f  a reas  where  the 
pavement  sur face  has  temporar i l y  been removed. 

Pavement ,  to  be  removed by  mi l l ing,  ad jacent to  manho les ,  va lve 
boxes ,  smal l  rad ius  curbs ,  and o ther  f i xed  ob jec ts  tha t  p roduce 
conf ined areas  sha l l  be removed wi th  mi l l ing equ ipment  spec i f i ca l ly  
des igned to  opera te  in  res t r ic ted  areas  and capab le  o f  remov ing 
aspha l t ic  concre te  o f  the  spec i f ied  th ickness  wi thout  damage or  
d isp lacement  o f  the  ad jacent  ob jec t .  

On pro jec ts  wi th  ex is t ing curb  and gu t te r ,  any aspha l t ic  concre te 
bu i ldup in  the  gu t te r  des ignated  to  be  removed,  sha l l  be  removed pr io r  
to  the  pavement  remova l  opera t ion  by  equ ipment  and methods 
approved by  the  Engineer .   The equ ipment  and methods used sha l l  be 
capab le  o f  remov ing the  aspha l t ic  concre te  bu i ldup wi thout  caus ing 
damage to  the  curb  and gu t te r .  

202-3 .04 Removal  of  Miscel laneous Concrete:  

Misce l laneous concre te sha l l  be  de f ined as  a l l  o r  por t ions  o f  mor ta red 
rubb le  masonry ,  curbs ,  gu t te rs ,  s idewalks ,  d r iveways ,  aprons ,  s lope 
pav ing,  is land pav ing,  reta in ing wa l ls ,  sp i l lways ,  d ra inage s t ruc tu res ,  
concre te  box  cu lver ts ,  foundat ions ,  foo t ings ,  and a l l  o ther  Por t land 
cement  concre te o r  masonry  cons truc t ion ,  except  b r idges  and 
pavement .   A l l  ex is t ing misce l laneous concre te  sha l l  be  removed to  a 
depth  o f  a t  leas t  5  feet  be low f in ished subgrade e leva t ion un less 
o therwise  spec i f ied  in  the Spec ia l  Prov is ions  or  on  the  pro jec t  p lans .  
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Where  new concre te  is  to  jo in  ex is t ing concre te ,  the  ex is t ing concre te 
sha l l  be saw cu t  to  a t rue  l ine  wi th  s t ra igh t  ver t ica l  edges  f ree  f rom 
i r regu la r i t ies .  

Concre te  remova l  opera t ions  sha l l  be  per fo rmed wi thout  damage to  any 
por t ion  tha t  is  to  remain  in  p lace .   A l l  damage to  the  ex is t ing concre te,  
wh ich  is  to  remain  in  p lace ,  sha l l  be  repa i red  to  a  cond i t ion  equa l  to 
tha t  ex is t ing pr io r  to  the  beginn ing o f  remova l  opera t ions .   The 
repa i r ing o f  ex is t ing concre te  damaged by  the  cont rac tor 's  opera t ions 
sha l l  be  a t  no  add i t iona l  cos t  to  the  Depar tment .  

Ex is t ing re in fo rcement  tha t  is  to  be  incorpora ted  in  new work  sha l l  be 
pro tec ted  f rom damage and sha l l  be  thorough ly  c leaned o f  a l l  adher ing 
mater ia l  be fore  be ing embedded in  new concre te .  

Concre te  sha l l  be  d isposed o f  as  prov ided in  Subsec t ion  202-3 .03(A)  o f  
the  spec i f i ca t ions .  

The f loors  o f  concre te  basements ,  p i ts  and s t ruc tu res ,  tha t  a re  no t  
requ i red  to  be  removed and wh ich  are loca ted  wi th in  the  roadway sha l l  
be  broken in  a  manner  tha t  wi l l  p revent  the  en t rapment  o f  water .  

202-3 .05 Removal  of  Br idges:  

The remova l  o f  ex is t ing br idges ,  e i ther  who l ly  o r  in  par t ,  sha l l  be  as 
shown on the  pro jec t  p lans  or  as descr ibed in  the Spec ia l  Prov is ions.   
Br idge remova l  opera t ions  sha l l  be  conducted  in  such a  manner  as  to 
cause the  leas t  in te r fe rence to  pub l ic  t ra f f i c .  

At  leas t  10  days be fore  beginn ing br idge remova l  over  o r  ad jacent to 
pub l ic  t ra f f i c  o r  ra i l road proper ty ,  the  cont rac tor  sha l l  submi t  to  the 
Engineer  de ta i ls  o f  the  remova l  opera t ions  showing the  methods  and 
sequence o f  remova l  and equ ipment  to  be  used.  

When to ta l  b r idge remova l  is  spec i f ied ,  a l l  mater ia ls  des ignated  fo r  
sa lvage,  such as  s t ruc tu ra l  s tee l ,  s t ruc tu ra l  s tee l  members ,  t imber ,  and 
o ther  reusab le  mater ia ls  sha l l  be  care fu l ly  d ismant led ,  removed and 
sa lvaged in  accordance wi th  the  requ i rements  o f  Subsec t ion  202-3 .01 
o f  the  spec i f i ca t ions .   Stee l  members  sha l l  be match  marked as 
d i rec ted  by  the  Engineer .  

P i l ing,  p ie rs ,  abutments ,  foo t ings ,  and pedesta ls  sha l l  be  removed to 
a t  leas t  1 foo t  be low ground l ine  or  5 fee t  be low f in ished subgrade 
e leva t ion un less  spec i f ied  o therwise in  the Spec ia l  Prov is ions or  on 
the  pro jec t  p lans .  

When par t ia l  b r idge remova l  is  spec i f ied  or  a l te ra t ion  o f  an  ex is t ing 
br idge requ i res  remova l  o f  por t ions  o f  the  ex ist ing s t ruc tu re ,  such 
remova l  sha l l  be  per fo rmed wi th  su f f ic ien t  care  as  to  leave the 
remain ing por t ion  o f  the  st ruc tu re  undamaged. 
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In  case o f  damage to  the ex is t ing br idge s t ruc tu re,  the  cont rac tor  sha l l  
make a l l  necessary  repai rs  a t  no  add i t iona l  cos t  to  the  Depar tment .   
Re in fo rc ing s tee l  ex tend ing f rom the  remain ing por t ion  o f  the s t ruc tu re 
sha l l  be  pro tec ted ,  c leaned,  and incorpora ted  in  the  new por t ion  o f  the 
s t ruc tu re  in  accordance wi th  the  de ta i ls  shown on the  pro jec t  p lans  or  
as  d i rec ted  by  the  Engineer .  

F lame cu t t ing and saw cu t t ing may be  used fo r  remov ing,  widen ing,  o r  
mod i fy ing br idges  prov ided the  cont rac tor  compl ies  wi th  a l l  p ro tec t ion ,  
sa fe ty  and damage requ i rements .  

Exp los ives  sha l l  no t  be used in  b r idge removal  opera t ions  un less 
approved by  the  Engineer.  

Before  beginn ing concre te  remova l  opera t ions  invo lv ing the  remova l  of  
a  por t ion  o f  a mono l i th ic  concre te  e lement ,  a saw cu t  approx imate ly  1 
inch  deep sha l l  be  made to  a  t rue  l ine  a long the  l imi ts  o f  remova l  on  a l l  
faces  o f  the  e lement  wh ich  wi l l  be  v is ib le  in  the  comple ted  work .  

Concre te  sha l l  be  d isposed o f  as  prov ided in  Subsec t ion  202-3 .03(A)  o f  
the  spec i f i ca t ions .  

202-3 .06 Removal  of  Signs and Del ineators:  

Exis t ing warn ing,  regu la to ry ,  gu ide ,  rou te  marker  s igns  and de l ineators 
tha t  a re  to  be  removed wi l l  be  des ignated  by  the  Engineer .   The 
cont rac tor  sha l l  d ismant le  the  s ign  pane ls  and de l ineators  and remove 
the  s ign  pos ts  f rom the  ground in  such a  manner  as  to  p revent  damage 
to  the  pos ts .   The cont rac tor  sha l l  no t  remove the ex is t ing s igns  pr ior  
to  the  comple t ion  o f  the new s ign  ins ta l la t ion ,  bu t  sha l l  remove them 
wi th in  f i ve  work ing  days  a f te r  the  ins ta l la t ion  o f  the  new s igns  or  as  
d i rec ted  by  the  Engineer .   S igns ,  de l ineators ,  and s ign  pos ts  sha l l  be 
removed and sa lvaged in  accordance wi th  the  requ i rements  o f  
Subsec t ion  202-3 .01  o f  the  spec i f i ca t ions .  

202-3 .07 Removal  of  Embankment  Curb:  

The ex is t ing embankment curb ,  down-dra in  in le ts ,  and sp i l lway  in le ts ,  
des ignated  on  the  pro ject  p lans  to  be  removed,  sha l l  be  removed in 
such a  manner  as  to  p reserve  the  ex is t ing b i tuminous  sur fac ing.  

Aspha l t ic  concre te  ob ta ined f rom sources approved by  the  Engineer 
sha l l  be  used to  f i l l  and  repa i r  vo ids  on  the  ex is t ing pavement  sur face 
tha t  resu l t  f rom the  remova ls .  

202-3 .08 Removal  of  Fence:  

Al l  fence to  be  removed, sha l l  become the  proper ty  o f  the  cont rac tor  
un less  des ignated fo r  sa lvage on  the  pro jec t  p lans .   I f  fence is  
des ignated  to  be  removed and sa lvaged,  a l l  fence,  inc lud ing ga tes 
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sha l l  be  sa lvaged in  accordance wi th  the  requ i rements  o f  
Subsec t ion  202-3 .01  o f  the  spec i f i ca t ions .  

When des ignated  fo r  sa lvage,  fence and ga tes  sha l l  be  care fu l ly  
d ismant led  and neat ly  ro l led  or  co i led .   Pos ts sha l l  be  c leaned o f  a l l  
concre te  and d i r t .  

In  a reas  where  new fence or  re loca ted fence is  to  be  ins ta l led ,  the 
cont rac tor  sha l l  per form the  remova ls  in  such a  manner  as  to  p revent 
the  escape o f  any  l i ves tock .  

202-3 .09 Removal  of  Guardra i l :  

Al l  guardra i l  to  be  removed sha l l  become the  proper ty  o f  the  cont rac tor  
un less  o therwise  spec i f ied  on  the  pro jec t  p lans .   Guardra i l  remova l  
sha l l  inc lude comple te  remova l  o f  pos ts ,  concrete  foundat ions ,  and 
foundat ion  tubes ,  and subsequent  back f i l l  o f  the  remain ing ho les  wi th 
mo is t  so i l  in  compacted  l i f t s ,  as  approved by  the  Engineer .  

I f  guardra i l  i s  des ignated to  be removed and sa lvaged,  the  cont rac tor  
sha l l  care fu l ly  d ismant le  the  guardra i l  and  remove the  b locks  and pos ts 
in  such a manner as  to  p revent  any  damage to  the  removed i tems.   The 
guardra i l ,  inc lud ing pane ls ,  end sec t ions ,  pos ts ,  and a l l  hardware  sha l l  
be  sa lvaged in  accordance wi th  the  requ i rements  o f  Subsec t ion  202-
3 .01  o f  the  spec i f i ca t ions.  

202-3 .10 Removal  of  Asbestos Mater ia l  and Asbestos 
Concrete  Pipe  

The work  under  th is  subsec t ion  cons is ts  o f  remova l ,  hand l ing,  and 
sa t is fac tory  d isposa l  o f  the  asbes tos  mater ia ls  as  shown on the pro jec t  
p lans  and descr ibed in  the  Spec ia l  Prov is ions  in  accordance wi th  the 
requ i rements  spec i f ied  here in .  

(A)   Genera l :  

The cont rac tor  and i ts  abatement  subcont rac tor  sha l l  comply  wi th  40  
CFR 61,  Subpar t  M,  except  tha t  asbes tos  mater ia l  sha l l  be  removed 
and d isposed o f  in  accordance wi th  ALL prov is ions  o f  40  CFR 61.145, 
inc lud ing “Not i f i ca t ion  Requ i rements ”  and “Procedures  fo r  Asbes tos 
Emiss ion  Cont ro l ”  spec i f ied  there in ,  regard less o f  the  quant i ty  o f  
asbes tos  present  on  the  pro jec t .  

(B)   Asbestos Abatement  Subcontractor:  

The cont rac tor  sha l l  se lec t  an  asbes tos  abatement  subcont rac tor  that  
has  the  ab i l i t y  to  remove,  manage,  and d ispose o f  asbes tos  mater ia ls .   
A l l  ind iv idua ls  per fo rming asbes tos  abatement  re la ted  work  on  th is  
cont rac t  sha l l  possess  a t  leas t  one o f  the  fo l lowing cer t i f i ca t ions :  
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(1 )  AHERA Cont rac tor /  Superv isor  fo r  asbes tos  abatement ;  
o r  

(2 )  AHERA Worker  Cer t i f i ca t ion  fo r  a l l  asbes tos  abatement  
workers / laborers .  

The cer t i f i ca t ion sha l l  be  cur ren t ,  and must  be  va l id  th roughout  the 
dura t ion  o f  the  pro jec t .  

The asbes tos  abatement  subcont rac tor  sha l l  have th ree  years  o f  
documented exper ience per fo rming re la ted  work  in  the  Sta te  o f  
Ar izona.  

The cont rac tor  sha l l  submi t  documenta t ion  o f  the asbes tos  abatement 
subcont rac tor ’s  cer t i f i ca t ions  fo r  a l l  employees  to be  work ing on  the  
pro jec t  and the  qua l i f i ca t ions  o f  the  f i rm a t  the  precons truc t ion 
conference.   The cont rac tor ’s  documenta t ion  o f  qua l i f i ca t ions  sha l l  
p rov ide de ta i ls  ind ica t ing the  types  o f  re levant exper ience,  and sha l l  
p rov ide  the  number  o f  months  o f  each type of  exper ience to  be 
cons idered fo r  approva l .  

The Engineer  wi l l  approve or  re jec t  the  abatement subcont rac tor  wi th in 
10  ca lendar  days  a f te r  rece ip t  o f  documenta t ion o f  exper ience and 
cer t i f i ca t ions .  

The cont rac tor  wi l l  no t  be a l lowed an  ex tens ion  in  cont rac t  t ime fo r  any 
de lays to  the  work because o f  the fa i lu re o f  the  cont rac tor ’s  asbes tos 
abatement  subcont rac tor  to  meet  the  Depar tment ’s  qua l i f i ca t ions .  

(C)   Removal  Plan:  

The asbes tos  abatement  subcont rac tor  sha l l  be  respons ib le  fo r  
p repara t ion  o f  a  comprehens ive  remova l  and d isposa l  p lan  (here ina f te r  
re fe r red  to  as  the  removal  p lan)  fo r  remova l ,  hand l ing,  and d isposa l  o f  
the  asbes tos  mater ia ls .   The remova l  p lan  sha l l  comply  wi th  40  CFR 
61,  Subpar t  M,  as spec i f ied  above.   The removal  p lan  sha l l  inc lude 
env i ronmenta l  measures and worker  sa fe ty  and hea l th  regu la t ions 
requ i red  in  OSHA and o ther  app l icab le  federa l ,  s ta te ,  and local  
requ i rements  fo r  the  remova l  and d isposa l  o f  asbestos  mater ia l .  

The cont rac tor  sha l l  submi t  the  remova l  p lan to  the  Engineer  fo r  rev iew 
a  min imum of  10  work ing days  pr io r  to  any  work  tha t  wi l l  d is tu rb  the 
asbes tos  mater ia l .  

The Engineer  wi l l  de termine  i f  the  remova l  p lan  addresses  a l l  the 
requ i red  e lements ,  and wi l l  re tu rn  i t  as  approved or  d isapproved wi th in 
10  ca lendar  days  a f te r  rece ip t .   The asbes tos  mater ia ls  sha l l  no t  be 
d is tu rbed un t i l  the  remova l  p lan  has  been approved in  wr i t ing by  the 
Engineer .  
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(D)   Compl iance Responsibi l i ty :  

Al l  work  invo lved wi th  the  remova l ,  hand l ing,  and d isposa l  o f  the  
asbes tos  mater ia ls  sha l l  be  per fo rmed by the  cont rac tor ’s  se lec ted 
asbes tos  abatement  subcont rac tor .  

However ,  the  cont rac tor  sha l l  be  fu l ly  respons ib le  fo r  the  work ,  and fo r  
the  proper  d isposa l  o f  the  removed asbes tos  mater ia ls  as  spec i f ied 
here in ,  a l l  in  accordance wi th  the  app l icab le  federa l ,  s ta te ,  and loca l  
s tandards ,  regu la t ions ,  and requ i rements .  The cont rac tor  sha l l  bear 
the  respons ib i l i t y  fo r  any  non-compl iance,  and sha l l  ho ld  the 
Depar tment ,  i t s  agents ,  o f f i c ia ls ,  and employees  harmless  f rom a l l  
l iab i l i t y  wh ich  may resu l t  f rom non-compl iance wi th  such app l icab le 
federa l ,  s ta te ,  and loca l  s tandards ,  regu la t ions ,  and requ i rements .  

(E)   Construct ion Requirements:  

The asbes tos  abatement subcont rac tor  sha l l  supp ly  po tab le  water  fo r  
the i r  employees  to  wash the i r  hands  a f te r  hand l ing the  asbes tos 
mater ia ls ,  p r io r  to  ea t ing,  d r ink ing,  o r  tobacco use o f  any  k ind .  

The asbes tos  abatement  subcont rac tor  sha l l  remove the  asbes tos 
mater ia ls  in  accordance wi th  the  approved removal  p lan .   The asbes tos 
mater ia ls  sha l l  no t  be  abraded in  any way inc lud ing gr ind ing,  sand ing,  
o r  heat ing.  

The cont rac tor  sha l l  a lso prov ide  a  le t te r  and man i fes t  cer t i fy ing tha t  
the  asbes tos  abatement  subcont rac tor  has  d isposed o f  the  asbes tos 
mater ia l  in  accordance wi th  the  f ina l  remova l  p lan .   Such le t te r  and 
man i fes t  sha l l  be  submi t ted  to  the  Engineer  wi th in  10  work ing days of  
f ina l  d isposa l .  

A t ime ex tens ion  wi l l  no t  be  gran ted  due to  the  cont rac tor ’s  fa i lu re  to 
comply  wi th  the  requ i rements  spec i f ied  here in .  

202-3 .11 Removal  of  Lead-Based Str iping and Paint  Mater ia l  

The work  under  th is  subsec t ion  sha l l  cons ist  o f  remov ing and 
appropr ia te ly  d ispos ing o f  lead-based pa in t  mater ia ls  in  accordance 
wi th  the  requ i rements  descr ibed here in .  

The work  under  th is  subsec t ion covers  on ly  the  remova l  o f  the  lead-
based pa in t  mater ia ls  tha t  is  requ i red  to  sa fe ly  per fo rm the  work 
spec i f ied  in  the  cont rac t  documents .  

(A)   Lead Abatement  Subcontractor:  

The cont rac tor  sha l l  se lec t  a  lead abatement  subcont rac tor  tha t  has 
the  ab i l i t y  to  remove,  manage and d ispose o f  lead-based mater ia ls .   A l l  
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ind iv idua ls  per fo rming lead abatement  re la ted  work  on  th is  cont rac t  
sha l l  possess  a t  leas t  one o f  the  fo l lowing cer t i f i ca t ions :  

(1 )  EPA Lead Superv isor  fo r  lead  abatement ;  o r  

(2 )  EPA Lead Worker  Cer t i f ica t ion  fo r  a l l  lead abatement  
workers / laborers .  

The cer t i f i ca t ion sha l l  be  cur ren t ,  and must  be  va l id  th roughout  the 
dura t ion  o f  the  pro jec t .   At  leas t  one ind iv idua l  wi th  EPA Lead 
Superv isor  cer t i f i ca t ion  sha l l  be on-s i te  when lead abatement  work is  
be ing per fo rmed. 

The lead abatement  subcont rac tor  sha l l  have th ree  years  o f  
documented exper ience per fo rming re la ted  work  in  the  Sta te  o f  
Ar izona.  

The cont rac tor  sha l l  submi t  documenta t ion  o f  the  lead abatement 
subcont rac tor ’s  cer t i f i ca t ions  fo r  a l l  employees  to be  work ing on  the  
pro jec t  and the  qua l i f i ca t ions  o f  the  f i rm a t  the  precons truc t ion 
conference.   The cont rac tor ’s  documenta t ion  o f  qua l i f i ca t ions  sha l l  
p rov ide de ta i ls  ind ica t ing the  types  o f  re levant exper ience,  and sha l l  
p rov ide  the  number  o f  months  o f  each type of  exper ience to  be 
cons idered fo r  approva l .  

The Engineer  wi l l  approve or  re jec t  the  abatement subcont rac tor  wi th in 
10  ca lendar  days  a f te r  rece ip t  o f  documenta t ion o f  exper ience and 
cer t i f i ca t ions .  

The cont rac tor  wi l l  no t  be a l lowed an  ex tens ion  in  cont rac t  t ime fo r  any 
de lays  to  the  work  because o f  the  fa i lu re  o f  the  cont rac tor ’s  lead 
abatement  subcont rac tor  to  meet  the  Depar tment ’s  qua l i f i ca t ions .  

(B)   Removal  Plan:  

The lead abatement  subcont rac tor  sha l l  be  respons ib le  fo r  p repara t ion 
o f  a  comprehens ive  remova l  and d isposa l  p lan  (here ina f te r  re fe r red  to 
as  the  remova l  p lan)  fo r  remova l ,  hand l ing,  s to rage,  tes t ing,  and 
d isposa l  o f  the  lead-based pa in t  mater ia ls .   The remova l  p lan  sha l l  
a lso  spec i fy  the  proposed s to rage conta iner ,  and the  proposed loca t ion 
a t  wh ich  the  removed lead-based pa in t  mater ia ls  a re  to  be s to red 
dur ing tes t ing.   The remova l  p lan  sha l l  inc lude env i ronmenta l  and 
sa fe ty  measures  to  comply  wi th  federa l ,  s ta te ,  and loca l  requ i rements 
fo r  the  remova l  and d isposa l  o f  regu la ted  mater ia l .  

The cont rac tor  sha l l  submi t  the  remova l  p lan to  the  Engineer  fo r  rev iew 
a  min imum of  10  work ing days  pr io r  to  any  work  tha t  wi l l  d is tu rb  the 
lead-based pa in t  mater ia ls .  The Engineer  wi l l  de termine  i f  the  remova l  
p lan  addresses  a l l  the requ i red  e lements ,  and wi l l  re tu rn  i t  as 
approved or  d isapproved wi th in  10  ca lendar  days  af te r  rece ip t .   
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(C)   Compl iance Responsibi l i ty :  

Al l  work  invo lved wi th  the  remova l ,  hand l ing,  temporary  s to rage, 
tes t ing,  and d isposa l  of  the  lead-based pa in t  mater ia ls  sha l l  be 
per fo rmed by  the  cont rac tor ’s  lead  abatement  subcont rac tor .  

However ,  the  cont rac tor  sha l l  be  fu l ly  respons ib le  fo r  the  work ,  and fo r  
the  proper  d isposa l  o f  the  removed lead-based pa in t  mater ia ls  as  
spec i f ied  here in ,  a l l  in  accordance wi th  the  app l icab le  federa l ,  s ta te,  
and loca l  s tandards ,  regula t ions ,  and requ i rements,  inc lud ing 29  CFR,  
Lead Exposure  in  Construc t ion ,  In te r im Fina l  Ru le .   The cont rac tor  
sha l l  bear  the  respons ib i l i t y  fo r  any  non-compl iance,  and sha l l  ho ld  the 
Depar tment ,  i t s  agents ,  o f f i c ia ls ,  and employees  harmless  f rom a l l  
l iab i l i t y  wh ich  may resu l t  f rom non-compl iance wi th  such app l icab le 
Federa l ,  Sta te ,  and Loca l  s tandards ,  regu la t ions  and requ i rements .  

(D)   Construct ion Requirements:  

The cont rac tor  sha l l  supp ly  po tab le  water  fo r  the i r  employees  to  wash 
the i r  hands  a f te r  hand l ing the  lead-based pa in t  mater ia ls ,  p r io r  to 
ea t ing,  d r ink ing,  o r  tobacco use o f  any  k ind .  

The lead-abatement subcont rac tor  sha l l  remove the  lead-based s t r ip ing 
in  accordance wi th  the  approved remova l  p lan .   The lead-based pa in t  
mater ia ls  sha l l  no t  be  abraded in  any  way.  The cont rac tor  wi l l  be 
a l lowed to  use  an  approved gr ind ing dev ice  fo r  the  remova l  o f  lead-
based roadway s tr ip ing 

The lead-abatement  subcont rac tor  sha l l  remove the  lead-based pa in t  
mater ia ls  in  accordance wi th  the  approved remova l  p lan .   The lead-
based pa in t  mater ia ls  shal l  no t  be  abraded in  any  way.  

The removed lead-based pa in t  mater ia ls  sha l l  be  p laced in the 
approved s to rage conta iner  (barre l ,  ro l l -o f f ,  e tc . )   The lead abatement 
subcont rac tor  sha l l  per fo rm the  Tox ic i ty  Charac ter is t ic  Leach ing 
Procedure (TCLP)  ana lys is  on the  removed lead-based pa in t  mater ia ls .   
The s to rage conta iner may be  temporar i l y  s to red  a t  an  ADOT 
Main tenance fac i l i t y  un t i l  the  f ina l  d isposa l  de termina t ion  is  made.  
Shou ld  the  lead abatement  subcont rac tor  choose to  s to re  the  conta iner 
a t  an  ADOT Main tenance fac i l i t y ,  the  remova l  p lan  sha l l  spec i fy  wh ich 
fac i l i t y ,  and the  cont ractor  sha l l  con tac t  the  fac i l i t y  superv isor  to 
schedu le  de l ivery o f  the  conta iner  wi th  the  removed lead-based pa int  
mater ia ls .  

Af te r  comple t ion  o f  the  TCLP ana lyses ,  the  lead abatement 
subcont rac tor  sha l l  supp lement  the  remova l  p lan  wi th  spec i f i c  
requ i rements  fo r  d isposa l  o f  the  lead-based pa in t  mater ia ls .   The 
cont rac tor  sha l l  submi t  the  rev ised remova l  p lan to  the  Engineer  fo r  
approva l  wi th in  10 work ing days  o f  comple t ion  o f  a l l  TCLP ana lyses ,  
and be fore  d isposa l  o f  the  lead-based pa in t  mater ia ls .  
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I f  the  TCLP ana lyses  ind ica te  tha t  the  lead-based pa in t  mater ia ls  must 
be  d isposed o f  a t  a  hazardous  waste  fac i l i t y ,  the  cos t  o f  d isposa l  wi l l  
be  pa id  under  the  fo rce  account  i tem inc luded in  the  b id  schedu le  for  
d isposa l .  

I f  the  TCLP ana lyses  ind ica te  tha t  the  lead-based pa in t  mater ia ls  may 
be  d isposed o f  as a non-hazardous cons t ruc t ion  waste ,  the d isposal  
sha l l  be  inc luded in  the  cos t  o f  th is  i tem. 

The cont rac tor  sha l l  a lso prov ide  a  le t te r  and man i fes t  cer t i fy ing tha t  
the  lead abatement  subcont rac tor  has  d isposed o f  the  lead-based pa in t  
mater ia ls  in  accordance wi th  the  f ina l  remova l  p lan .   Such le t te r  and 
man i fes t  sha l l  be  submi t ted  to  the  Engineer  wi th in  10  work ing days of  
f ina l  d isposa l .  

The cont rac tor  sha l l  no t  s to re  the  lead-based pa in t  mater ia ls  beyond 
the  dura t ion o f  the  cont rac t  t ime.   Not ice o f  subs tan t ia l  comple t ion ,  as 
spec i f ied  in  Subsec t ion  105.19  o f  the  spec i f i ca t ions ,  wi l l  no t  be  g iven 
un t i l  the  lead-based pa int  mater ia ls  a re  removed f rom the  temporary 
s to rage s i te and proper ly  d isposed o f  in  accordance wi th  the  remova l  
p lan ,  and the  Engineer  has  rece ived the  above- re fe renced cer t i f i ca t ion 
le t te r  and man i fes t .  

A t ime ex tens ion  wi l l  no t  be  gran ted  due to  the  cont rac tor ’s  fa i lu re  to 
comply  wi th  the  requ i rements  spec i f ied  here in .  

202-4 Method of  Measurement:  

Remova l  o f  s t ruc tu res and obs truc t ions  wi l l  be  measured on  a lump 
sum bas is except  tha t  when the  b idd ing schedu le  conta ins  spec i f i c  
i tems under  th is  sec t ion  on  a  un i t  bas is ,  measurement  wi l l  be  made by 
the  un i ts  des ignated  in  the  b idd ing schedu le .  

Remova l  o f  asbes tos  mater ia ls  wi l l  be  measured on  a  lump sum bas is .  

Remova l  o f  asbes tos  concre te  p ipe  wi l l  be  measured by  the  l inear  foo t  
o f  p ipe  removed. 

Remova l  o f  lead-based st r ip ing wi l l  be  measured by  the l inear foo t  o f  
s t r ipe  removed.   Sk ips  in  dashed l ines  wi l l  no t  be  inc luded in  the 
measurement .  

Measurement  wi l l  be  made a long the  center  l ine of  the  s t r ipe  and wi l l  
be  based on  a  4- inch  wide  s t r ipe .   Measurement fo r  s t r ipes  wi th  an  
ac tua l  wid th  grea ter  o r  less  than the  bas ic  4  inches  wi l l  be  made by  the  
fo l lowing method:  

Ac tua l  Wid th  o f  St r ip ing ( inches)  x  L inear  Feet 
Four  ( inches) 
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Remova l  o f  lead-based pa in t  mater ia l  wi l l  be  measured on  a  lump sum 
bas is .  

Disposa l  o f  lead-based pa in t  and s t r ipe  mater ia ls  a t  a  hazardous  waste 
fac i l i t y  wi l l  be  measured on  a  fo rce  account  bas is .  

202-5 Basis  of  Payment:  

 
Payment  fo r  the accepted  quant i t ies  o f  removal  o f  s t ruc tu res  and 
obs t ruc t ions  wi l l  be  made by  lump sum or  by  spec i f i c  remova l  i tems or  
by  a  combina t ion  o f  bo th .   Payment  fo r  removal  o f  s t ruc tu res  and 
obs t ruc t ions  no t  l i s ted  in  the  b idd ing schedu le,  bu t  necessary  to 
per fo rm the  cons t ruc t ion  opera t ions  des ignated  on the  pro jec t  p lans  or  
spec i f ied  in  the  Spec ia l  Prov is ions  sha l l  be  cons idered as  inc luded in 
the  pr ices  o f  con t rac t  i tems.  

No measurement  o r  payment  wi l l  be  made fo r  saw cu t t ing,  the  cos t  
be ing cons idered as  inc luded in  the  pr ice  o f  con t rac t  i tems.  

The pr ices  sha l l  inc lude a l l  excavat ion  and subsequent  back f i l l  
inc identa l  to  the  removals ,  the  fu rn ish ing,  and p lac ing o f  aspha l t ic  
concre te  to  f i l l  and  repa i r  vo ids  resu l t ing f rom the  work  under 
Subsec t ion  202-3 .07  o f  the  spec i f i ca t ions ,  compact ion  o f  base mater ia l  
resu l t ing f rom the  work  under  Subsec t ion  202-3 .03(C)  o f  the 
spec i f i ca t ions ,  and the  salvaging,  hau l ing,  s to r ing,  and d ispos ing o f  a l l  
mater ia ls  as  p rov ided here in .  

Payment  fo r  remova l  o f  asbes tos  mater ia l  wi l l  be  made a t  the  cont ract  
lump sum pr ice ,  wh ich  pr ice  sha l l  be  fu l l  compensat ion  for  the i tem,  
inc lud ing deve lopment  o f  the  remova l  p lan ,  remova l ,  hand l ing,  and 
d isposa l  o f  the  asbes tos  mater ia l .  

Payment  fo r  remova l  o f  asbes tos  concre te  p ipe ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  p r ice  per  l inear  foo t  for  the  to ta l  
length  o f  p ipe  removed rounded to  the  neares t  foo t ,  wh ich  pr ice  wi l l  be  
fu l l  compensat ion  fo r  the work ,  inc lud ing deve lopment  o f  the  remova l  
p lan ,  remova l ,  hand l ing,  and d isposa l  o f  the  asbestos  mater ia l .  

Payment  fo r  remova l  o f  lead-based s t r ip ing,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  p r ice  per  l inear  foo t  for  the  to ta l  
length  o f  s t r ipe  removed rounded to the neares t  foo t ,  wh ich  pr ice wi l l  
be  fu l l  compensat ion  fo r  the  work ,  inc lud ing deve lopment  o f  the  
remova l  p lan ,  remova l ,  hand l ing,  temporary  s to rage,  tes t ing,  and,  i f  
a l lowed,  d isposa l  o f  the  lead-based s t r ip ing mater ia l  as  a  non-
hazardous  cons t ruc t ion  waste .  

Payment  fo r  remova l  o f  lead-based mater ia l  wi l l  be  made a t  the 
cont rac t  lump sum pr ice ,  wh ich  pr ice sha l l  be  fu l l  compensat ion  for  the 
work ,  inc lud ing deve lopment  o f  the  remova l  p lan ,  remova l ,  hand l ing,  
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temporary  s to rage,  tes t ing,  and,  i f  a l lowed,  d isposa l  o f  the  lead-based 
pa in t  mater ia l  as  a  non-hazardous  cons t ruc t ion  waste .  

I f  the  TCLP ana lyses  ind ica te  tha t  the  lead-based pa in t  mater ia ls  must 
be  d isposed o f  a t  a  hazardous  waste  fac i l i t y ,  the  cos t  o f  d isposa l  wi l l  
be  pa id  under  a  fo rce  account  i tem.   

For  the  fo rce account work ,  the  abatement subcont rac tor  sha l l  
comple te  and submi t  the  Subcont rac tor  Force  Account Week ly Data 
Sheet ,  ava i lab le  on  the Depar tment ’s  Const ruc t ion  Group webs i te .   For 
work  per fo rmed by  the  abatement  subcont rac tor ,  the  da ta  sheet  sha l l  
inc lude the  abatement subcont rac tor ’s  i temized cos ts  fo r  labor ,  
mater ia ls  and equ ipment .   The payment  fo r  the  abatement 
subcont rac tor ’s  labor ,  mater ia ls  and equ ipment  wi l l  be  ca lcu la ted  in 
accordance wi th  Subsec t ion  109.04  o f  the  spec i f i ca t ions ,  as  shown on 
the  da ta  sheet .  

Add i t iona l  cos ts  o f  d isposa l  o f  the  lead-based pain t  mater ia ls  wi l l  be 
pa id  based on  an  invo ice ,  here ina f te r  ca l led  the  Hazardous  Waste 
Fac i l i t y  Invo ice .   A sum equa l  to  5  percent  o f  the  Hazardous  Waste 
Fac i l i t y  Invo ice  amount  wi l l  be  added to  the  Hazardous  Waste  Fac i l i t y  
Invo ice  amount  to  ca lcu late  Di rec t  Charges .  

Di rec t  Charges  =  Hazardous  Waste  Fac i l i t y  Invo ice  x  1 .05 

The cont rac tor  wi l l  be  a l lowed a  supp lementa l  markup o f  5  percent  o f  
the  subcont rac tor ’s  cos ts .   A Sub- to ta l  wi l l  be  ca lcula ted  as  fo l lows:  

Sub- to ta l  =  Lead Abatement  Subcont rac tor  Cos ts  x 1 .05 

The Lead Abatement  Subcont rac tor  Cos ts  a re  i ts  labor ,  mater ia ls ,  
equ ipment  and d i rec t  charges .  

An amount  equa l  to  65  percent  o f  the  Sub- to ta l ,  as  de termined above, 
and mul t ip l ied by  the  app l icab le  sa les  tax  ra te ,  wi l l  be  added to  the 
Sub- to ta l .  

F ina l ly ,  an  amount  wi l l  be  added as  an  a l lowance fo r  the  Per fo rmance 
and Payment  Bond,  ca lcu la ted  as  fo l lows:  

Bond a l lowance =  0 .005 x [Sub- to ta l  +  (0 .65  x  Sub-to ta l  x  
sa les  tax  ra te ) ] .  

The to ta l  con t rac tor  payment  (TCP)  wi l l  be  as  fo l lows:  

TCP =  (Sub- to ta l )  +  (0 .65 x  Sub- to ta l  x  sa les  tax  rate )  +  
(Bond a l lowance) .  
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SECTION 203 EARTHWORK:  

203-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  per forming a l l  opera t ions 
necessary  to  excavate  a l l  mater ia ls ,  regard less  o f  charac ter  and 
subsur face  cond i t ions ,  f rom the  roadway or  ad jacent  there to ;  to 
excavate  dra inage and i r r iga t ion  d i tches  and channe ls ;  to  excavate  fo r  
s t ruc tu res ,  cu lver ts ,  and o ther  fac i l i t ies ;  to  fu rn ish  and p lace  bor row 
mater ia l  fo r  use as spec i f ied ;  to cons t ruc t  embankments ;  to  p lace 
back f i l l s  fo r  s t ruc tu res ,  cu lver ts  and o ther  fac i l i t ies ;  to  back f i l l  ho les,  
p i ts  and o ther  depress ions  wi th in  the roadway area ;  to  remove and 
rep lace  unsu i tab le  mater ia l ;  to  excavate  and grade road approaches,  
d r iveways  and connect ions ;  to  cons t ruc t  d ikes  and berms;  and to  app ly 
water  fo r  compact ion ,  a l l  as  des ignated  on  the  pro jec t  p lans ,  spec i f ied 
in  the  Spec ia l  Prov is ions ,  o r  d i rec ted  by  the  Engineer .  

203-2   Genera l :  

Opera t ions  sha l l  be  conducted  such tha t  ex is t ing h ighway fac i l i t ies ,  
u t i l i t ies ,  ra i l road t racks ,  and o ther  nonh ighway fac i l i t ies  wh ich  are  to 
remain  in  p lace wi l l  no t  be  damaged.  The cont rac tor ,  a t  i t s  expense, 
sha l l  fu rn ish  and ins ta l l  sheet  p i l ing,  c r ibb ing,  bu lkheads,  shor ing,  o r  
p rov ide  whatever  means necessary  to  adequate ly  suppor t  the  fac i l i t ies 
wh ich  are  to  remain ,  and main ta in  such suppor ts  un t i l  they  are  no 
longer  needed.   Temporary  pavements ,  fac i l i t ies ,  u t i l i t ies ,  and 
ins ta l la t ions  sha l l  a lso  be  pro tec ted  un t i l  they  are  no  longer  requ i red .   
When temporary  suppor ts  and o ther  p ro tec t ive  means are  no  longer 
requ i red ,  they  sha l l  be  removed and d isposed o f  by  the  cont rac tor .  

When hau l ing is  done over  h ighways  or  c i ty  s t ree ts ,  the  loads sha l l  
comply  wi th  lega l  load  requ i rements ,  a l l  mater ia l  sha l l  be  removed f rom 
she l f  a reas  o f  veh ic les  in  o rder  to  e l imina te  sp i l l ing o f  mater ia l ,  and 
loads  sha l l  be  watered  or  covered to  e l imina te  dust .  

The b idd ing schedu le  quant i t ies  fo r  roadway excavat ion ,  d ra inage 
excavat ion ,  and bor row,  i f  app l icab le ,  wi l l  be cons idered to  be  the f ina l  
quant i t ies  fo r  payment un less  ad jus ted  in  accordance wi th  the 
requ i rements  o f  Subsec t ions  104.02  or  203-2 .01  o f  the  spec i f i ca t ions .  

Al l  su i tab le  mater ia l  removed f rom excavated  areas  wi th in  the  pro jec t  
l imi ts  sha l l  be  used in  the  cons t ruc t ion  o f  embankments  and o ther 
des ignated  areas .  

203-2 .01   Earthwork Adjustments:  

Adjus tments  in  the  b idd ing schedu le  quant i t ies  fo r  roadway excavat ion ,  
d ra inage excavat ion ,  o r  bor row may be in i t ia ted by  the  cont rac tor  or  
the  Engineer  i f  ev idence ind ica tes  tha t  the  requ i red  quant i ty  var ies  by 
an  amount  grea ter  than 5  percent  o f  the  b idd ing schedu le  quant i ty .   
The cont rac tor  sha l l  adv ise  the  Engineer  in  wr i t ing,  submi t t ing 
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ev idence in  the  fo rm o f  a  cons t ruc t ion  survey  or  photogrammetr ic  
survey wi th  measurement fo r  the  proposed ad jus tment  subs tan t ia ted  in 
accordance wi th  Subsec t ions  203-3 .04 ,  203-4 .04  and,  203-9 .04  o f  the 
spec i f i ca t ions  and request ing an  ad jus tment  in  quant i t ies .   The 
Engineer  wi l l  de termine  the  amount  o f  ad jus tment ,  i f  any .   The quant i ty  
upon wh ich  payment  wi l l  be  based wi l l  be  the  b idd ing schedu le  quant i ty  
p lus  o r  minus  on ly  tha t  por t ion  o f  the  ad jus tment  tha t  exceeds 5 
percent  o f  the  b idd ing schedu le  quant i ty .  

Shou ld  the  i tem o f  ear thwork  to  be  ad jus ted  a lso be  a  major  i tem,  as 
spec i f ied in  Subsec t ions  101.02 and 104.02 o f  the  spec i f i ca t ions ,  the 
de terminat ion as to whether  the  un i t  p r ice  may be  ad jus ted  wi l l  be 
based on  the  d i f fe rence be tween the  f ina l  quant i ty  and the  b id 
schedu le  quant i ty  p lus  o r  minus  the  5  percent  to le rance.  

Ne i ther  var ia t ions  in  shr ink  o r  swe l l  o f  mater ia l  f rom those shown on 
p lans ,  nor  var ia t ions  o f  shr ink  o r  swe l l  f rom cont rac tor  ob ta ined 
sources  wi l l  be  reason fo r  es tab l ish ing a  quant i ty  ad jus tment .  

Ad jus tments  in  ear thwork  quant i t ies  due to  rev is ions  ordered by  the 
Engineer  wi l l  be  iso la ted  by  measurement o r  ca lcu la t ions  in 
accordance wi th  the  requ i rements  o f  Subsec t ions 203-3 .04 ,  203-4 .04,  
and 203-9 .04  o f  the  spec i f i ca t ions .   The b idd ing schedu le  quant i t ies 
wi l l  be  ad jus ted  by  the  amount  o f  the ordered change and wi l l  no t  be 
inc luded in  any  o ther  ad jus tment  o f  the  b idd ing schedu le  quant i t ies  as 
spec i f ied  in  th is  subsec t ion .  

203-3 Roadway Excavat ion:  

203-3 .01 Descr ipt ion:  

Roadway excavat ion  sha l l  cons is t  o f  excavat ing,  grad ing,  and hau l ing 
a l l  types o f  mater ia ls  encountered  in  cons t ruc t ing the  roadway, 
lookouts ,  park ing areas ,  tu rnouts ,  d r iveway en trances ,  d i tches  wi th in 
the  roadway,  and o ther  road- re la ted  areas  as  designated  on  the  p lans 
or  spec i f ied  in  the  Spec ia l  Prov is ions ;  and the  p lacement  and 
compact ion  o f  excavated mater ia l  in  embankments  as  prov ided under 
Subsec t ion  203-10 o f  the  spec i f i ca t ions .  

Roadway excavat ion  wi l l  no t  inc lude dra inage excavat ion  or  s t ruc tu ra l  
excavat ion  when these i tems are  des ignated  as  separa te  i tems o f  work 
in  the  b idd ing schedu le .  

203-3 .02 Blank:  

203-3 .03 Construct ion Requirements:  

(A)   Genera l :  

Al l  roadway excavat ion  sha l l  be f in ished to  a  reasonab ly  smooth ,  
un i fo rm sur face ;  sha l l  not  vary by more than 0 .04 fee t  above or  be low 
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the  grade es tab l ished;  and sha l l  be  in  reasonab ly  c lose  conformance to 
the  l ines ,  d imens ions  and c ross-sec t ions shown on the  pro jec t  or  
es tab l ished by  the  Engineer .   When Por t land Cement  Concre te 
Pavement  o r  Aspha l t ic  Concre te  Pavement  a re  to  be  p laced d i rec t ly  on 
the  subgrade,  the  f in ished sur face  sha l l  no t  vary  by  more than 
0 .02  fee t  above or  0 .04 fee t  be low the  es tab l ished grade.   When 
roadway excavat ion is  made in rock ,  the  fu l l  c ross-sec t ion  wid th  o f  the 
roadway be tween the  d i tches  sha l l  be  over -excavated  a  min imum depth  
o f  6  inches  be low the  subgrade e leva t ion .   The over -excavated  area 
sha l l  be  f i l led  wi th  embankment  mater ia l  sa t is fac to ry  to  the  Engineer  
and compacted  and f in ished in  accordance wi th  the requ i rements  o f  the  
spec i f i ca t ions .   In  s i tua t ions  where  on ly  par t  o f  the  roadway sec t ion 
in te rsec ts  a reas  o f  rock ,  tha t  por t ion occur r ing in the  rock  zone sha l l  
be  over -excavated  and back f i l led  as  spec i f ied  above.  

No measurement o r  d i rect  payment  wi l l  be  made fo r  the  work  in  over -
excavat ing the  rock  areas ,  o r  p lac ing the embankment  mater ia l ,  the 
cos t  be ing cons idered as  inc luded in  the  cos t  o f  con t rac t  i tems. 

Al l  su i tab le  excavated mater ia l  sha l l  be  used in the  cons t ruc t ion o f  
embankments  o r  in  o ther  des ignated  areas .  

No excavated mater ia l  sha l l  be wasted wi thout  the  approva l  o f  the 
Engineer .   Wasted mater ia l  sha l l  be  d isposed o f  by  the cont rac tor  in  a 
manner  approved by the  Engineer  and in  accordance wi th  
Subsec t ion  107.11  o f  the  spec i f i ca t ions .  

Dur ing cons t ruc t ion ,  the  roadway sha l l  be  main ta ined in  a  we l l -d ra ined 
cond i t ion  a t  a l l  t imes.  

The top  6  inches  o f  the  subgrade sha l l  be  compacted  to  a  dens i ty  o f  
no t  less  than 95  percent o f  the  max imum dens i ty  as  de termined in 
accordance wi th  the requ irements  o f  the app l icab le tes t  methods o f  the 
ADOT Mater ia ls  Tes t ing Manua l ,  as  d i rec ted  and approved by  the 
Engineer ,  except  tha t ,  when aspha l t ic  concre te o r  Por t land cement 
concre te  is  to  be  p laced d i rec t ly  on  subgrade,  the  requ i red  dens i ty  
sha l l  be  100 percent  o f  the  max imum dens i ty .  

(B)   Slopes:  

Ear th  s lopes sha l l  be  f in ished to  reasonab ly  smooth  sur faces  and sha l l  
be  f ree  o f  a l l  debr is  and loose mater ia l .  When ear th  s lopes  are to  be 
seeded,  the  sur face  shal l  be  f in ished to  a  loose,  even ly  roughened 
cond i t ion ,  in  accordance wi th  the  requ i rements  o f  Subsec t ion  805-
3 .02(B)  o f  the  spec i f i ca t ions .  

Al l  sha t te red or  loosened mater ia l  sha l l  be removed f rom rock  cu t  
s lopes .  

Ad jus tments  in  s lopes  sha l l  be  made,  as  d i rec ted by  the  Engineer ,  to  
avo id  damage to  s tanding t rees ,  mar r ing weathered rock  or  to 
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harmon ize  wi th  ex is t ing landscape fea tures .   The t rans i t ion  o f  such 
ad jus ted  s lopes  sha l l  be gradua l .   At  the  in te rsec t ions  o f  cu ts  and f i l l s ,  
s lopes sha l l  be  ad jus ted  and warped to f low in to  each o ther  o r  in to the 
na tura l  ground sur faces  wi thout  no t iceab le  b reak .  

Except  in  rock ,  the  in te rsec t ion  o f  roadway cu t  s lopes  wi th  the ground 
sur faces  sha l l  be rounded as  shown on the  p lans  or  as  d i rec ted  by  the 
Engineer .   Rock  tha t  is  d is in tegra ted  to such an  exten t  tha t  i t  w i l l  work  
and hand le  as  ear th  sha l l  be  cons idered as  ear th ,  and the  s lopes  sha l l  
be  rounded the  same as ear th  s lopes .   When ear th  over lays a  rock cu t ,  
the  top  o f  s lope sha l l  be  rounded in  the  same manner  as  ear th  s lopes .  

Where  d i rec ted  by  the  Engineer ,  the  top  6  inches o f  topso i l ,  inc lud ing 
du f f ,  wi th in  the  l imi ts  o f  the  round ing,  sha l l  be  removed and windrowed 
outs ide  o f  the  round ing l imi ts .   Af te r  comple t ion  o f  the  round ing o f  the 
s lope,  the  windrowed mater ia ls  sha l l  be  un i formly  spread over the 
rounded area .  

(C)   Blast ing:  

(1 )  Genera l :  

Overshoot ing or  any  method o f  b las t ing tha t  migh t  cause damage to 
the  roadway sec t ion or  h ighway s t ruc tu res ,  o r  tha t  migh t  be  dangerous 
or  des t ruc t ive  to  ad jacent p roper ty  o r  landscape,  wi l l  no t  be  permi t ted .   
The cont rac tor  sha l l  p rov ide  and ins ta l l  su i table  p ro tec t ion  fo r  a l l  
t rees ,  shrubbery ,  po le  l ines ,  and o ther  ex is t ing fac i l i t ies  wi th in  the 
ad jacent  a rea .  

(2 )  Control led  Blast ing:  

When contro l led  b las t ing is  spec i f ied  in  the  Spec ia l  Prov is ions ,  a l l  
b las t ing in  connect ion  wi th  roadway excavat ion  sha l l  be  per fo rmed in 
accordance wi th  the  requi rements  o f  these spec i f ica t ions .   Shou ld  the 
Engineer  de termine tha t  con t ro l led  b las t ing procedures  are  to  be 
fo l lowed,  and such procedures  are no t  spec i f ied  in  the  Spec ia l  
Prov is ions ,  payment  for  any  add i t iona l  work wi l l  be  made in 
accordance wi th  Subsec t ion  104.02  o f  the  spec i f i ca t ions .  

Pr io r  to  any  b las t ing opera t ions  tha t  requ i re  cont ro l led  b las t ing,  the 
cont rac tor  sha l l  fu rn ish  the  Engineer  a wr i t ten  s ta tement  se t t ing fo r th 
the  de ta i ls  and mater ia ls  to  be used in  the  pre-sp l i t t ing opera t ions .   
The wr i t ten  s ta tement  sha l l  inc lude spac ing o f  the dr i l l  ho les ,  depth  o f  
the  ho les ,  amount  o f  exp los ives  to  be  used in  each ho le ,  method o f  
load ing,  s temming depth ,  and the  t ime de lay  be tween de tonat ions .   I f  
the  in i t ia l  resu l ts  ob ta ined us ing the proposed method are  sa t is fac to ry 
in  re la t ion to  the  charac ter  o f  the  mater ia l  to  be  pre-sp l i t ,  the 
procedures  sha l l  be  cont inued.   I f ,  in  the  op in ion  o f  the  Engineer ,  the  
resu l ts  o f  the  b las t ing are  cons idered unsat is facto ry  fo r  any  reason, 
the  cont rac tor  sha l l  submi t  cor rec t ive  mod i f ica t ions  o f  the  p lan  to  the 
Engineer  fo r  rev iew.  

TABLE OF CONTENTS INDEX



SECTION 203 

195 
 

Dr i l l  ho les  fo r  p re-sp l i t t ing sha l l  be  spaced a t  cen ters  no t  exceed ing 3 
fee t  and sha l l  be  dr i l led as  near  to  the  des ign  s lope l ines  and as 
para l le l  to  one another  as  poss ib le .   Pre-dr i l l ing and pre-sp l i t t ing to 
depths  grea ter  than one l i f t  (approx imate ly  20  fee t )  wi l l  be  permi t ted  
on ly  i f  sa t is fac to ry  ho le  a l ignment  is  ma in ta ined. 

Exp los ive  charges  p laced in  s lope-dr i l led  ho les sha l l  be  un i fo rmly 
spaced a long the  length o f  ho le  and sha l l  be  as l igh t  as  poss ib le  to 
e f fec t  c lean sp l i t t ing o f  the  rock  a long the  p lane o f  the  s lope and to 
min imize  the  f rac tu r ing o f  the  remain ing rock  face  or  cu t .  

Load ing o f  s lope-dr i l led  ho les  sha l l  be  by  s t r ing charges  connected  so 
tha t  a l l  charges  in a  ho le  and a l l  ho les  in  the des ignated  sec t ion  are 
exp loded s imu l taneous ly.   Exp los ives fo r  p re-sp l i t t ing sha l l  be 
de tonated  a t  leas t  several  mi l l i seconds in  advance o f  p r imary  b las t ing.   
Pr imary  b las t ing sha l l  be accompl ished by  means o f  mi l l i second de lay 
excavat ion  b las t ing methods .  

(D)   Unsui table  Mater ia l :  

Mater ia l  be low the  na tura l  ground sur face  in  embankment  a reas  and 
be low the  f in ished subgrade e leva t ion  in  excavat ion  areas  tha t  is  
unsu i tab le  sha l l  be  excavated  and d isposed o f  as  d i rec ted  by  the 
Engineer .  

When unsu i tab le  mater ia l  i s  removed and d isposed o f ,  the  resu l t ing 
space sha l l  be  f i l led  wi th mater ia l  su i tab le  fo r  the p lanned use.   Such 
su i tab le  mater ia l  sha l l  be p laced and compacted  in accordance wi th  the  
requ i rements  o f  Subsec t ion  203-10 o f  the  spec i f i ca t ions .  

(E)   Surplus Mater ia l :  

Unless  o therwise  ind ica ted  on the pro jec t  p lans or  spec i f ied in  the 
Spec ia l  Prov is ions ,  surp lus  excavated  mater ia l  sha l l  be  removed f rom 
the  job  s i te  and d isposed o f  by  the  cont rac tor  in  a manner  approved by  
the  Engineer  and in accordance wi th  the  requ i rements  o f  
Subsec t ion  107.11  o f  the  spec i f i ca t ions .  

Surp lus  mater ia l  sha l l  not  be  removed f rom the  job  s i te  un t i l  the  work 
spec i f ied  in  Subsec t ion  203-1  o f  the  spec i f i ca t ions has  been comple ted 
or  when approved by  the  Engineer .   Any  surp lus  mater ia l  removed pr ior  
to  the  comple t ion o f  the spec i f ied  work ,  wh ich must  subsequent ly  be 
rep laced,  sha l l  be  a t  no  add i t iona l  cos t  to  the  Depar tment .  

203-3 .04 Method of  Measurement:  

Measurement o f  roadway excavat ion fo r  payment wi l l  no t  be  requ i red 
un less ad jus tments  a re  made in  accordance wi th Subsec t ion  203-2 .01 
o f  the  spec i f i ca t ions .   When ad jus tments  a re  requ i red ,  roadway 
excavat ion  wi l l  be  measured by  the  cub ic  yard  in  the  or ig ina l  space 
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occup ied  and the  vo lume o f  mater ia l  removed wi l l  be  computed in  cub ic 
yards  by  the  average end area  method. 

Excavat ion  or ig ina t ing ou ts ide  o f  the  neat  l ines o f  cu t  s lopes  as  a 
resu l t  o f  necessary  b las t ing opera t ions  wi l l  not  be  measured for  
add i t iona l  payment .  

203-3 .05 Basis  of  Payment:  

The quant i t ies  o f  roadway excavat ion  as  shown in  the  b idd ing schedu le 
and any  ad jus tments  as  spec i f ied  in  Subsec t ion  203-2 .01  o f  the 
spec i f i ca t ions ,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  cub ic  yard .   
The pr ice  sha l l  inc lude fu l l  compensat ion  fo r  the  work  comple te ,  in  
p lace ,  inc lud ing s lope round ing,  b las t ing,  hau l ing,  s tockp i l ing,  p lac ing,  
and compact ing embankments ,  d isposa l  o f  surp lus  mater ia l ,  and 
prepara t ion  o f  the  subgrade in  accordance wi th  the  requ i rements  of  
these spec i f i ca t ions .  

Payment  fo r  remova l  o f  s l ides  wh ich are no t  deemed to  be  the  resu l t  o f  
care lessness  on  the  par t  o f  the  cont rac tor  wi l l  be  made in  accordance 
wi th  the  requ i rements  o f  Subsec t ion  104.02  o f  the  spec i f i ca t ions .  

When unsu i tab le  mater ia l  i s  removed, as spec i f ied in  Subsec t ion  203-
3 .03(D)  o f  the  spec i f i ca t ions ,  payment  fo r  th is  work  wi l l  be  in  
accordance wi th  the  requ i rements  o f  Subsec t ion  104.02  o f  the 
spec i f i ca t ions .   No ad justment  to  the  cont rac t  un i t  p r ice  wi l l  be made 
because o f  inc reased excavat ion  quant i t ies  resu l t ing f rom the  remova l  
o f  unsu i tab le  mater ia l .  

203-4 Dra inage Excavat ion:  

203-4 .01 Descr ipt ion:  

Dra inage excavat ion  sha l l  cons is t  o f  the  excavat ion  o f  d i tches ,  
channe ls  o r  waterways ,  except  tha t  excavat ion  wh ich  is  requ i red  to  
cons t ruc t  d i tches  para l le l ing the  roadway and const i tu t ing a  par t  o f  the 
roadway pr ism sha l l  be  cons idered as  roadway excavat ion .  

203-4 .02 Blank:  

203-4 .03 Construct ion Requirements:  

Di tches ,  channe ls ,  and waterways  sha l l  be  const ruc ted in  reasonab ly 
c lose  conformi ty  to  the  l ines  and grades  shown on the  p lans or  as 
d i rec ted  by  the  Engineer .  

When d i rec ted  by  the  Engineer  to  p rov ide  ou t fa l l ,  d i tches ,  channe ls ,  
and waterways  sha l l  be  cont inued ou ts ide  the  l imi ts  o f  the  r igh t -o f -way.   
Pr io r  to  per fo rming work  ou ts ide  the  r igh t -o f -way,  the  Engineer  wi l l  
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ob ta in  p roper  au thor iza t ion  f rom the  proper ty  owner .   A l l  waterways  
sha l l  be  cons t ruc ted  to  d ra in  e f fec t ive ly .  

Su i tab le  mater ia ls  f rom di tch ,  channe l  o r  waterway excavat ion sha l l  be  
used in  the cons t ruc t ion  o f  embankment  o r  fo r  o ther  purposes as 
shown on the  pro jec t  p lans  or  spec i f ied  in  the  Spec ia l  Prov is ions .   
Unsu i tab le  and surp lus  excavat ion  mater ia l  sha l l  be  d isposed o f  as 
d i rec ted  by  the  Engineer .  

203-4 .04 Method of  Measurement:  

Measurement  o f  d ra inage excavat ion  fo r  payment  wi l l  no t  be  requ i red 
un less ad jus tments  a re  made in  accordance wi th Subsec t ion  203-2 .01 
o f  the  spec i f i ca t ions .   When ad jus tments  a re requ i red ,  d ra inage 
excavat ion  wi l l  be  measured by  the  cub ic  yard  in  the  or ig ina l  space 
occup ied  and the  vo lume o f  mater ia l  removed wi l l  be  computed in  cub ic 
yards  by  the  average end area  method. 

203-4 .05 Basis  of  Payment:  

The quant i t ies  o f  d ra inage excavat ion  shown in  the  b idd ing schedu le 
and any  ad jus tments  as  spec i f ied  in  Subsec t ion  203-2 .01  o f  the 
spec i f i ca t ions ,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  cub ic  yard .  

The un i t  p r ice  per  cubic  yard  sha l l  inc lude hau l ing,  p lac ing and 
compact ing the  excavated  mater ia l  to  fo rm embankments  o r  o ther 
fea tures  shown on the  p lans  or  d i rec ted  by  the  Engineer  and d isposa l  
o f  a l l  surp lus  excavated  mater ia l .  

Payment  fo r  grader  d i tches  and c rown d i tches  wi l l  be  made as 
spec i f ied under  Subsec t ions  203-6  and 203-7  o f  the  spec i f i ca t ions ,  
respec t ive ly .  

203-5 Structura l  Excavat ion and Structure  Backf i l l :  

203-5 .01 Descr ipt ion:  

Struc tura l  excavat ion  shal l  cons is t  o f  the  excavat ion  and remova l  o f  a l l  
mater ia ls  necessary  fo r  the  cons t ruc t ion  o f  b r idges ,  concre te  box 
cu lver ts ,  in le t  and ou t le t  wings ,  re ta in ing wa l ls ,  o r  o ther  spec i f ic  i tems 
des ignated  on  the  pro jec t  p lans  or  in  the  Spec ia l  Prov is ions  as 
s t ruc tu ra l  excavat ion ;  the  cont ro l  and remova l  o f  water ,  the 
cons t ruc t ion  or  ins ta l la t ion  o f  a l l  fac i l i t ies  necessary  to  accompl ish  the 
work ,  and the  subsequent  remova l  o f  such fac i l i t ies ,  except  when 
des ignated  on  the  pro ject  p lans  or  spec i f ied  in  the  Spec ia l  Prov is ions 
to  remain  in  p lace .  

St ruc ture  back f i l l  sha l l  cons is t  o f  fu rn ish ing,  p lac ing,  and compact ing 
back f i l l  mater ia l  a round s t ruc tu res to  the  l ines des ignated on the 
p lans ,  spec i f ied  in  the  Spec ia l  Prov is ions ,  d i rected  by  the  Engineer  
and as  spec i f ied  here in .  
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The work  under  th is  sec t ion  inc ludes  the  fu rn ish ing and ins ta l l ing o f  a 
geocompos i te  d ra inage sys tem as  an  abutment o r  re ta in ing wa l l  
d ra inage when spec i f ied in  the  p lans .   A l l  geocompos i te  d ra inage 
mater ia ls  and ins ta l la t ion sha l l  be  as  approved by  the  Engineer .  

203-5 .02 Mater ia ls :  

(A)   Geocomposi te  Dra in:  

The geocompos i te  wa l l  d ra in  mater ia ls  sha l l  con form to  the 
requ i rements  o f  Subsec t ions  1014-1  and 1014-6  o f  the  spec i f i ca t ions .  

(B)   Geocomposi te  Packaging,  Handl ing,  and Storage:  

The ident i f i ca t ion ,  packaging,  hand l ing,  and s to rage o f  the 
geocompos i te  wa l l  d ra in mater ia l  sha l l  be  in accordance wi th  ASTM 
D4873.   Geocompos i te wa l l  d ra in  sha l l  be fu rn ished in ro l ls ,  o r  in  
another  acceptab le  manner ,  wrapped wi th  a su i tab le  p ro tec t ive 
cover ing to  p ro tec t  the  fabr ic  f rom mud,  d i r t ,  dus t ,  debr is  o r  harmfu l  
u l t rav io le t  l igh t .   The wa l l  d ra in  mater ia l  sha l l  be  f ree o f  de fec ts o r  
f laws wh ich  s ign i f i can t ly  a f fec t  i ts  phys ica l  proper t ies  a t  the  t ime o f  
de l ivery  and ins ta l la t ion .   Each ro l l  or  package sha l l  be labe led  or  
tagged to  p rov ide produc t  iden t i f i ca t ion  su f f ic ien t  to  de termine the 
produc t  type ,  manufac turer ,  quant i ty ,  lo t  number ,  ro l l  number ,  da te  o f  
manufac ture ,  sh ipp ing date ,  and the  pro jec t  number  and name to  wh ich 
i t  i s  ass igned.   Geocompos i te  wa l l  d ra in  mater ia ls  sha l l  be  s to red  on 
the  s i te o r  a t  another  loca t ion  approved by the  Engineer  in  a  manner 
wh ich  pro tec ts  them f rom the  e lements .   I f  s to red  ou tdoors ,  the 
mater ia ls  sha l l  be  e leva ted  and pro tec ted  wi th a  l igh t  co lo red ,  opaque, 
and waterproo f  cover .   At  no  t ime sha l l  the  geocompos i te  wa l l  d ra in 
mater ia ls  be  exposed to  d i rec t  sun l igh t  fo r  a  per iod exceed ing 14  days .  

203-5 .03 Construct ion Requirements:  

(A)   Excavat ion:  

The cont rac tor  sha l l  no t i fy  the  Engineer su f f ic ien t ly  in  advance o f  the 
beginn ing o f  excavat ion to  a l low measurements to  be taken o f  the 
und is tu rbed ground.   The requ i red  excavat ion  sha l l  then  be  per fo rmed 
in  reasonab ly  c lose  conformi ty  to  the  l ines ,  grades,  and c ross  sec t ions 
es tab l ished by  the  Engineer  o r  shown on the  p lans .  

In  l ieu  o f  p rov id ing approved shor ing methods ,  the s ides  o f  
excavat ions  may be  s loped as  requ i red  by  so i l  cond i t ions  to  s tab i l i ze 
the  s ides  fo r  sa fe  work ing cond i t ions .   S ide  s lopes  sha l l  con form to  the 
requ i rements  spec i f ied  in cur ren t  OSHA regu la t ions  and be  approved 
by  the  Engineer .  

When s t ruc tu re  foo t ings ,  concre te  box cu lver ts ,  o r  o ther  s t ruc tu res  are 
to  res t  on  an  excavated  sur face  o ther  than rock  and no  p i les  a re  used, 
care  sha l l  be  taken to  p ro tec t  the  sur face  f rom water  and no t  d is tu rb 
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the  bo t tom o f  the  excavat ion .   I f  su i tab le  mater ia l  in  the  bo t tom o f  the  
excavat ion  is  d is tu rbed or  is  removed fo r  the  cont rac tor 's  conven ience, 
the  foundat ion sha l l  be  res tored  by  the  cont rac tor ,  a t  i t s  expense,  to  a 
cond i t ion  a t  leas t  equa l  to  the  und is tu rbed foundat ion  as  de termined by 
the  Engineer .  

When mater ia l  a t  the  p lanned grade o f  the  excavat ion  is  de termined by 
the  Engineer  to  be  unsu i tab le ,  such mater ia l  sha l l  be  removed to  the 
l imi ts  d i rec ted  by  the  Engineer  and the  resu l t ing excavat ion  back f i l led 
wi th  s t ruc tu re  back f i l l  mater ia l .  

When s t ruc tu res  are  to  res t  on  rock ,  the  sur face  sha l l  be  removed to  a 
depth  su f f ic ien t  to  expose sound rock .   The rock  sha l l  be  rough ly 
leve led  or  cu t  to  s teps ,  and the  sur face  roughened.   Any  seams in  the 
rock  sha l l  be  grou ted  under  p ressure or  t rea ted as  d i rec ted  by  the 
Engineer .  

Where  rock  or  o ther  uny ie ld ing mater ia l  i s  encountered  a t  the p lanned 
grade o f  a  s t ruc tu re  and a  y ie ld ing mater ia l  i s  encountered  in  an 
ad jacent  a rea  fo r  the  same s t ruc tu re ,  the uny ie ld ing mater ia l  sha l l  be 
removed to  a  min imum depth  o f  2  fee t  be low grade and rep laced wi th 
s t ruc tu re back f i l l  con forming to  the  requ i rements  o f  Subsec t ion  203-
5 .03(B)  o f  the  spec i f i ca t ions .  

When s t ruc tu res  are  to  be  suppor ted  on  p i les ,  excavat ions  sha l l  be 
comple ted  to  the  bo t tom o f  the  foo t ings  be fore any  p i les  a re  d r i l led or  
d r iven  there in .   When swe l l  o r  subs idence resu l ts  f rom dr iv ing p i les ,  
the  cont rac tor  sha l l ,  a t  i t s  expense,  excavate  or  back f i l l  w i th  su i tab le 
mater ia l  the  foo t ing area  to  the  grade o f  the  bo t tom o f  the  foo t ings  as 
shown on the  pro jec t  p lans .  

When dur ing the  course  o f  s t ruc tu ra l  excavat ion ,  mater ia l  i s  removed 
ou ts ide the des ignated  pay  l imi ts ,  the  cont rac tor  sha l l  back f i l l  sa id 
excavated  areas  in  accordance wi th  the  requ i rements  fo r  s t ruc tu re 
back f i l l  as  spec i f ied  herein ,  and no  compensat ion  wi l l  be  made fo r  the  
add i t iona l  mater ia l  o r  work  requ i red .  

Excavated  mater ia l  wh ich  is  su i tab le  fo r  and not  used as  s truc tu re 
back f i l l  sha l l  be  used e i ther  fo r  the  cons t ruc t ion  o f  embankment  o r  in  
f i l l ing o ther  a reas  as  designated  on  the  p lans .   Mater ia l  wh ich ,  in  the 
op in ion  o f  the  Engineer ,  i s  no t  su i tab le  fo r  use  or  wh ich  is  deemed 
surp lus  sha l l  be  d isposed o f  in  accordance wi th  Subsec t ion  203-3  of  
the  spec i f i ca t ions .  

Pr io r  to  p lac ing concre te  o r  masonry  the  area excavated  sha l l  be 
inspec ted  and approved by  the  Engineer .  
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(B)   Backf i l l :  

(1 )  Structure  Backf i l l :  

Struc ture  back f i l l  mater ia l  sha l l  be  se lec ted  f rom excavat ion  or  f rom a 
source se lec ted  by  the  cont rac tor .   I t  sha l l  no t  con ta in  f rozen lumps, 
chunks  o f  c lay ,  o r  o ther  ob jec t ionab le  mater ia l .   Back f i l l  mater ia l  sha l l  
no t  con ta in  sa lvaged aspha l t ic  concre te  mater ia ls .   Back f i l l  mater ia l  
sha l l  have a  va lue  o f  res is t iv i ty  no t  less  than 2 ,000 ohm-cent imeters .   
Back f i l l  mater ia l  to  be  used fo r  meta l  p i les o r  s imi la r  i tems o f  meta l  
sha l l  have a  va lue  o f  res is t iv i ty  no t  less  than 2 ,000 ohm-cent imeters  o r  
the  va lue  shown on the  p lans .   Back f i l l  mater ia l  sha l l  have a  pH va lue 
be tween 6 .0  and 10 .0,  inc lus ive ,  when p laced aga ins t  meta l  
ins ta l la t ions ,  except  a luminum.   Back f i l l  mater ia l  sha l l  have a  pH va lue 
be tween 6 .0  and 9 .0 ,  inc lus ive ,  when p laced aga ins t  a luminum 
ins ta l la t ions .   Back f i l l  mater ia l  sha l l  have a pH va lue  be tween 6 .0 and 
12 .0 ,  inc lus ive ,  when p laced aga ins t  ins ta l la t ions  o ther  than meta l .   
Tes ts  fo r  pH and res is t iv i ty  sha l l  be  in  accordance wi th  the 
requ i rements  o f  Ar izona Tes t  Method 236. 

St ruc ture  back f i l l  mater ia l  sha l l  con form to  the fo l lowing gradat ion 
(Ar izona Tes t  Method 201) :  
 

Sieve Size  Percent  Passing 
3 inch 100 

3 /4  inch 60  -  100 
No.  8  35  -  80 

No.  200 0  -  12 
 
The p las t ic i ty  index  sha l l  no t  exceed 5  when tes ted  in  accordance wi th 
the  requ i rements  o f  AASHTO T 90 .  

St ruc ture  back f i l l  may be  compr ised in  par t  of  sa lvaged Por t land 
cement  concre te mater ia l .   St ruc tu re  back f i l l  sha l l  no t  con ta in  sa lvaged 
aspha l t ic  concre te  mater ia ls .  

The source  o f  a l l  sa lvaged mater ia ls  sha l l  be  approved by  the  Engineer 
p r io r  to  use .   Sa lvaged Por t land cement  concre te  mater ia l  sha l l  not  
con ta in  hazardous mater ia ls .   A l l  meta l  re in fo rcement  mater ia ls  sha l l  
be  removed f rom sa lvaged Por t land cement  concrete  p r io r  to  i ts  use in 
s t ruc tu re  back f i l l .  

Sa lvaged Por t land cement  concre te  mater ia l  to  be  used in  s t ruc tu re 
back f i l l  sha l l  be  der ived  f rom crush ing.  

The cont rac tor  sha l l  submi t  the  percentage o f  sa lvaged Por t land 
cement  concre te  mater ia ls  in tended fo r  use  to  the  Engineer  fo r  
approva l .   The percentage sha l l  no t  be  ad jus ted af te r  approva l  except 
to  ma in ta in  a  cons is ten t  gradat ion .   Any  s ign i f i can t  change in  the 
propor t ions  must  be  approved by  the  Engineer  p r ior  to  use .  
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A max imum of  50  percent sa lvaged concre te ,  by  we igh t  o r  vo lume,  wi l l  
be  a l lowed.   Changes in  p ropor t ions  tha t  resu l t  in  more  than 50  
percent  sa lvaged concre te  wi l l  no t  be  a l lowed. 

St ruc ture  back f i l l  mater ia l  con ta in ing sa lvaged Por t land cement 
concre te  mater ia ls  sha l l  be  thorough ly  mixed by  means o f  a  mechan ica l  
mix ing dev ice  pr io r  to  p lacement .   The mechan ica l  mix ing dev ice sha l l  
be  a  pugmi l l - type  mixer  cons is t ing o f  a t  leas t  two motor ized  shaf ts  wi th 
mix ing padd les .   The mix ing dev ice sha l l  be designed such tha t  the 
mix tu re  o f  so i l  and  aggregate  mater ia ls  and salvaged concre te  is  
moved in  a  near  hor izon ta l  d i rec t ion  by the  mix ing padd les ,  wi thout  the 
a id  o f  conveyor  be l ts ,  for  a  d is tance o f  a t  leas t  3  fee t .   The ra te  o f  
feed o f  the  combined so i l  and aggregate  mater ia ls  and sa lvaged 
concre te  sha l l  no t  exceed the mix ing dev ice 's  rated  capac i ty  in  tons 
per  hour .  

St ruc ture  back f i l l  composed o f  so i l  and  aggregate  mater ia ls  and 
sa lvaged concre te  sha l l  con form to  the  gradat ion  requ i rements 
spec i f ied  fo r  s t ruc tu re  back f i l l .   When so i l  and aggregate  mater ia ls  a re 
b lended wi th  sa lvaged concre te ,  the  so i l  and aggregate  por t ion  sha l l  
con form to  the  pH,  res is t iv i ty ,  and p las t ic i ty  index  requ i rements 
spec i f ied  fo r  s t ruc tu re  back f i l l .  

(2 )  Use of  Slurry:  

As an a l te rna te  to  the  mater ia l  requ i rements o f  St ruc tura l  Back f i l l ,  the 
Engineer  may a l low mater ia l  con forming to  the  fo l lowing requ i rements 
to  be used in a s lu r ry mix tu re  in  s i tua t ions  where  the  s lu r ry  wi l l  be 
conf ined by  f ree-dra in ing so i ls  (Ar izona Tes t  Method 201) :  
 

Sieve Size  Percent  Passing 
1-1 /2  inch 100 

1  inch 90  -  100 
No.  8  35  -  80 

No.  200 0  -  8 .0 
 
The p las t ic i ty  index  sha l l  no t  exceed 8  when tes ted  in  accordance wi th 
the  requ i rements  o f  AASHTO T 90 .  

Sa lvaged mater ia ls  sha l l  no t  be  used as  a  s lu r ry un less  approved by 
the  Engineer .  

(3 )  Placement  of  Backf i l l :  

Al l  ear th  mater ia l  wh ich  has  loosened or  co l lapsed in to  the  excavat ion 
f rom the  ad jacent  ground and a l l  t rash ,  fo rms,  and loose la rge  rock 
sha l l  be  removed f rom the  excavat ion  be fore  back f i l l  i s  p laced. 

Back f i l l  mater ia l  sha l l  no t  be  p laced aga ins t  the  back o f  concre te 
abutments ,  concre te  re ta in ing wa l ls ,  o r  cas t - in -p lace  concre te 
s t ruc tu res  un t i l  the  concre te  has  deve loped i ts  fu l l  des ign  s t rength .  
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Back f i l l  mater ia l  sha l l  no t  be  p laced aga ins t  concre te  s t ruc tures  no t  
des igned to  re ta in  ear th  loads  un t i l  the  concre te  has  a t ta ined a 
min imum compress ive  s t rength  o f  2 ,000 pounds per  square  inch  and in 
no  case be fore  72  hours  a f te r  cas t ing.   Back f i l l  sha l l  be  p laced 
un i fo rmly  on  each s ide o f  the  s t ruc tu re ,  and a t  a l l  t imes dur ing 
p lacement  sha l l  be  no t  more  than 2  fee t  above any o ther  s ide .  

Un less  o therwise  shown on the  p lans  or  des ignated  in  the  Spec ia l  
Prov is ions ,  minor  s t ruc tu res  such as  ca tch  basins  or  ca t t le  guards 
wh ich  are  fu rn ished as  precas t  s t ruc tu res  sha l l  be  p laced on  a  layer  of  
s t ruc tu re  back f i l l  a t  leas t  6  inches  in  depth .   The layer  sha l l  have been 
shaped to  f i t  the  bo t tom sur face  o f  the  precas t  un i t  and compacted to  a 
dens i ty  o f  no t  less  than 100 percent  o f  the  max imum dens i ty  as 
de termined in  accordance wi th  the  requ i rements  o f  the  app l icab le  tes t  
methods  o f  the  ADOT Mater ia ls  Tes t ing Manua l ,  as  d i rec ted  and 
approved by  the  Engineer.   At  the  t ime the  un i t  i s  p laced,  the  mois tu re 
conten t  o f  the  layer  sha l l  be  a t  o r  near  the  op t imum mois tu re  as  
de termined in  accordance wi th  the  requ i rements  o f  the  app l icab le  tes t  
methods  o f  the  ADOT Mater ia ls  Tes t ing Manua l ,  as  d i rec ted  and 
approved by  the  Engineer .   Af te r  the  un i t  has  been in i t ia l l y  se t  in  p lace 
and checked fo r  l ine  and grade,  i t  sha l l  be  removed and any de fec ts  in  
i ts  bear ing area  sha l l  be  cor rec ted  by  t r imming and by  p lac ing and 
compact ing s imi la r ly  mo is tened s t ruc tu re  back f i l l .   The process  o f  
remova l ,  cor rec t ion ,  and rep lacement  sha l l  con t inue un t i l  the  impr in t  o f  
the  un i t  on  the  bear ing area  ind ica tes  essent ia l ly  un i fo rm contac t ,  and 
the  un i t  i s  in  reasonab le  conformi ty  wi th  the  l ines  and grades  shown on 
the  pro jec t  p lans .  

Where  a s t ruc tu re is  loca ted  wi th in  a  paved area,  a l l  back f i l l  mater ia l  
above f in ished subgrade e leva t ion  sha l l  con form to  the  requ i rements  o f  
the  typ ica l  pavement  sec t ion  o f  the  same e leva t ions .  

Back f i l l  compacted  by  pneumat ic  o r  mechan ica l  tamping dev ices ,  sha l l  
be  p laced in  layers  no t  more  than 8  inches  in  depth  be fore  compact ion .  

Back f i l l  mater ia l  p laced as  a  s lu r ry  sha l l  be  p laced in  un i fo rm layers 
no t  exceed ing 4  fee t  in  depth .   The max imum water  conten t  o f  the 
s lu r ry  mix tu re  sha l l  be  40  ga l lons  o f  water  per  ton  o f  back f i l l  mater ia l .   
Aggregate  s lu r ry  sha l l  be  thorough ly  mixed in  a  mixer  approved by  the 
Engineer .   Un less  o therwise  approved by  the  Engineer ,  the  s lu r ry  sha l l  
be  compacted  wi th  in te rna l  v ibra to rs in  accordance wi th  the  
requ i rements  o f  Subsec t ion  601-3 .03(D)  o f  the  spec i f i ca t ions .  

(4 )  Compact ion of  Backf i l l :  

Each layer  o f  s t ruc tu re  back f i l l  mater ia l  sha l l  be  compacted  to  a t  leas t  
100 percent  o f  the max imum dens i ty  as  de termined in  accordance wi th 
the  requ i rements  o f  the  app l icab le  tes t  methods  o f  the  ADOT Mater ia ls  
Tes t ing Manua l ,  as  d i rec ted  and approved by  the  Engineer .  

Back f i l l  mater ia l  may be compacted by e i ther  mechan ica l  o r  pneumat ic  
tamping dev ices or  back f i l l  mater ia l  may be p laced as  a s lu r ry .   
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Compact ion  equ ipment  o r  methods wh ich  may cause excess ive 
d isp lacement  sha l l  no t  be used. 

I f  back f i l l  i s  p laced as  a  s lu r ry ,  and when d i rec ted by  the  Engineer ,  the  
cont rac tor  sha l l  excavate ho les  in  the  compacted  s lu r ry  to  the  depths 
and a t  the  loca t ions  des ignated  by  the  Engineer .   Upon comple t ion  o f  
the  tes ts ,  the  cont rac tor  sha l l  re f i l l  the excavated areas  and compact 
the  mater ia l  to  the  requ i red  dens i ty  in  a  manner  approved by  the 
Engineer .  

(C)   Geocomposi te  Wal l  Dra in:  

Geocompos i te  wa l l  d ra ins  sha l l  be  ins ta l led  on  the  so i l  s ide  of  
abutment  wa l ls ,  re ta in ing wa l ls ,  and cu lver t  wing wa l ls .   I f  shown on 
the  p lans ,  geocompos i te  wa l l  d ra ins  sha l l  a lso  be  ins ta l led  on  the  so i l  
s ide  o f  cu lver t  s idewal ls .   The concre te  sur face  o f  the  s t ruc tu re  aga ins t  
wh ich  the  geocompos i te d ra in  is  to  be  p laced sha l l  be  f ree  o f  so i l ,  
debr is ,  and excess ive  i r regu la r i t ies  tha t  wi l l  p revent  cont inuous  contac t  
be tween the concre te sur face and the  dra in  mater ia l .   The 
geocompos i te  d ra in  sha l l  be  ins ta l led  wi th  the  s ingle  fabr ic  sur face  in 
contac t  wi th  the  back f i l l  mater ia l .   When the  core o f  the  geocompos i te  
wa l l  d ra in  is  no t  per fo ra ted  dur ing manufac ture ,  per fo ra t ions  sha l l  be 
made in  the  core  where  the  wa l l  d ra in  wi l l  lay  aga ins t  a  weepho le  or  
o ther  d ra inage ou t le t .   When mak ing these per fo ra t ions ,  the  fabr ic  
sha l l  no t  be  damaged in  any  way. 

Un less  o therwise  spec i f ied ,  geocompos i te  wa l l  d ra ins sha l l  be 
cons t ruc ted in  hor izon ta l  courses  and in  accordance wi th  the  de ta i ls  
shown on the  p lans .   To  prevent  in f i l t ra t ion  o f  the  back f i l l  mater ia l ,  the 
geocompos i te  mater ia l  sha l l  be  f i rmly  secured to  the  face ,  top ,  and 
s ides  o f  the  wa l l  by  us ing adhes ive  or  1 .5  to  2  inch long concre te  na i ls  
wi th  approved washers  o r  wood ba t tens  o f  no t  less  than 4  square 
inches  in  a rea .   The adhes ive  or  a l ignment  o f  the core  sha l l  no t  a f fec t  
the  dra inage area  or  downward  f low wi th in  the  core .   The spac ing o f  
concre te  na i ls  sha l l  be  as  d i rec ted  by  the  Engineer ,  bu t  sha l l  no t  be 
more  than 4  fee t  apar t ,  bo th  hor izon ta l ly  and vert ica l ly .   When na i ls  
a re  u t i l i zed ,  there  sha l l  be  a t  leas t  one hor izon ta l  row o f  na i ls  in  each 
course  o f  geocompos i te .  

Hor izon ta l  seams sha l l  be  fo rmed by  u t i l i z ing the  4 - inch  f lap  o f  
geotex t i le  fabr ic  ex tend ing f rom the  upper  geocompos i te  course  and 
lapp ing over  the  top  o f  the  fabr ic  on  the  nex t  lower course .   The fabr ic  
f lap  sha l l  be  secure ly  fas tened to the lower  fabr ic  by  means o f  a 
cont inuous  s t r ip  o f  3 - inch wide ,  waterproo f  p las t ic  tape.  

Where  ver t ica l  sp l ices  are  necessary  a t  the  end o f  a  geocompos i te  ro l l  
o r  pane l ,  an  8- inch  wide cont inuous  s tr ip  o f  geotex t i le  fabr ic  may be 
p laced,  center ing over  the  seam and cont inuously  fas tened on  bo th 
s ides  wi th  the  3- inch  wide ,  waterproo f  p las t ic  tape.  

As  an  a l te rna t ive  method o f  sp l ic ing,  e i ther  hor izon ta l ly  o r  ver t ica l ly ,  
ro l ls  o f  geocompos i te  d ra in  mater ia l  may be  jo ined together  by tu rn ing 

TABLE OF CONTENTS INDEX



SECTION 203 

204 
 

back  the  fabr ic  a t  the  ro l l  edges  and in te r locking the  cuspat ions 
approx imate ly  2 inches .   For  over lapp ing in  th is  manner ,  the  fabr ic  is  
then lapped over  and t igh t ly  taped beyond the  seam wi th  the  3- inch 
wide ,  waterproo f  tape.   In te r lock ing o f  the  core  sha l l  a lways  be  in  the 
d i rec t ion  o f  water  f low.  

To  prevent so i l  in t rus ion ,  a l l  exposed edges of  the  geocompos i te 
d ra inage core  sha l l  be covered by  tuck ing the 4- inch  fabr ic  lap  over 
and beh ind  the  core  edge.   A l te rna t ive ly ,  a  12- inch wide  s t r ip  o f  fabr ic  
may be  u t i l i zed  in  the same manner ,  tap ing i t  to  the  exposed fabr ic  8 
inches  in  f rom the  edge wi th  a  cont inuous  s tr ip  o f  3 - inch  wide ,  
waterproo f ,  p las t ic  tape and fo ld ing the  remain ing 4  inches over and 
beh ind  the  core  edge. 

Shou ld  the fabr ic  become damaged dur ing ins ta l la t ion  by  tear ing or  
punc tur ing,  the  damaged sec t ion  sha l l  be  cu t  ou t  and rep laced 
comple te ly .   I f ,  in  the  judgment  o f  the  Engineer,  the  damage is  no t  
ser ious enough to war rant  remova l ,  the damaged area  may be repa i red 
by  over lay ing wi th  a p iece  o f  fabr ic ,  la rge  enough to  cover the 
damaged area  and prov ide  a  4  inch  over lap  on  a l l  s ides ,  and tap ing i t  
in  p lace  wi th  3 - inch  wide  s t r ips  o f  waterproo f ,  p las t ic  tape. 

St ruc tura l  back f i l l  opera t ions  sha l l  be  s ta r ted as  soon as poss ib le  a f te r  
p lac ing the  geocomposi te  mater ia l ,  bu t  in  no  case sha l l  the 
geocompos i te  mater ia l  be  exposed to  sun l igh t  for  more  than 14  days  
a f te r  ins ta l la t ion .   Care  sha l l  be  taken dur ing the  back f i l l  opera t ion  no t  
to  damage the  geotex t i le  sur face  o f  the  dra in  and to  avo id  excess ive 
se t t lement  o f  the  back f i l l  mater ia l .  

203-5 .04 Method of  Measurement:  

(A)   Structura l  Excavat ion:  

Struc tura l  excavat ion  wi l l  be  measured fo r  payment  by  the  cub ic  yard 
based on  the vo lume ca lcu la ted  f rom the  pay  l imi ts  shown on the 
p lans .  

No deduct ion  wi l l  be  made f rom the  pay  quant i t ies when the  cont rac tor  
e lec ts  no t  to excavate  mater ia l  wh ich is  wi th in the pay l imi ts  shown on 
the  p lans .  

Where  i t  i s  necessary  to  excavate  to  a  grea ter  depth  than shown on the 
p lans  fo r  a foo t ing,  o r  to  remove unsu i tab le mater ia l  in  accordance 
wi th  the  requ i rements  o f  Subsec t ion  203-5 .03(A)  of  the  spec i f i ca t ions ,  
such add i t iona l  excavat ion  wh ich  is  less  than 3  fee t  be low the 
e leva t ion shown on the p lans wi l l  be  measured fo r  payment as 
s t ruc tu ra l  excavat ion .  

No measurement  fo r  payment  wi l l  be  made o f  excavat ion  requ i red 
because o f  s l ides ,  cave- ins ,  s i l t ing,  o r  f i l l ing due to  the  lack  o f  suppor t  
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o f  s ides ,  the ac t ion  o f  the  e lements o r  the  care lessness  o f  the 
cont rac tor .  

No measurement  fo r  payment  wi l l  be  made fo r  s t ruc tu ra l  excavat ion 
when s t ruc tu res  are  to  be  suppor ted  on  p i les  o r  d r i l led  shaf ts  in  new 
embankment  sec t ions .  

(B)   Structure  Backf i l l :  

Struc ture  back f i l l  w i l l  be  measured by  the  cub ic  yard  o f  mater ia l  based 
on  the  vo lume ca lcu la ted  f rom the  pay  l imi ts  shown on the  p lans .  

203-5 .05 Basis  of  Payment:  

The accepted  quant i t ies o f  s t ruc tura l  excavat ion  and s t ruc tu re  back f i l l ,  
measured as prov ided above,  wi l l  be pa id  fo r  a t  the  contrac t  un i t  p r ice .   
The pr ice  sha l l  be  fu l l  compensat ion  fo r  the work  comple te  as 
here inbefore  spec i f ied .  

Fu l l  compensat ion  fo r  hau l ing,  p lac ing,  and compact ing surp lus 
s t ruc tu ra l  excavat ion  in  embankments  o r  o therwise  d ispos ing o f  the 
mater ia l  sha l l  be  cons idered as inc luded in the  cont rac t  p r ice  pa id  fo r  
excavat ing the  mater ia l .  

Payment  fo r  add i t iona l  excavat ion ,  where  i t  i s  found necessary  to 
excavate  to  a  depth  greater  than 3  fee t  be low the e leva t ion  shown on 
the  p lans  fo r  a  foo t ing,  to  t rea t  seams in  rock ,  o r  to  remove unsu i tab le 
mater ia l  in  accordance wi th  the  requ i rements  o f  Subsec t ion  203-
5 .03(A)  o f  the spec i f i cat ions ,  wi l l  be  made in  accordance wi th  the 
prov is ions  o f  Subsec t ion  104.02  o f  the  spec i f i ca t ions .  

No measurement  o r  payment  wi l l  be  made fo r  fu rn ish ing and ins ta l l ing 
geocompos i te  d ra ins ,  the cos t  be ing cons idered as inc luded in the cos t  
o f  con t rac t  i tems. 

203-6 Grader  Di tch:  

203-6 .01 Descr ipt ion:  

Grader  d i tch  sha l l  cons ist  o f  a  t r iangu lar  shaped d i tch  as  de ta i led  on 
the  p lans ,  excavated  and f in ished wi th  a  motor  grader  o r  s imi la r  type 
equ ipment .  

203-6 .02 Blank:  

203-6 .03 Construct ion Requirements:  

Grader  d i tches  sha l l  be  cons t ruc ted  a t  the  loca t ions  des ignated  on  the 
p lans  or  as  d i rec ted  by  the  Engineer .  
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203-6 .04 Method of  Measurement:  

Grader  d i tch  wi l l  be  measured by  the  l inear  foo t  a long the  center  l ine 
o f  the  d i tch ,  para l le l  to  the  ground sur face .  

203-6 .05 Basis  of  Payment:  

The accepted  quant i t ies  o f  grader  d i tch ,  measured as  prov ided above, 
wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inear  foo t .  

203-7 Crown Di tches:  

203-7 .01 Descr ipt ion:  

Crown d i tches sha l l  cons is t  o f  excavat ing and f in ish ing d i tches ,  as 
de ta i led  on  the  p lans ,  to  in te rcept  sur face  water .  

203-7 .02 Blank:  

203-7 .03 Construct ion Requirements:  

Crown d i tches  sha l l  be  cons t ruc ted  a t  the  loca t ions  des ignated  on  the 
p lans  or  as  d i rec ted  by  the  Engineer .  

203-7 .04 Method of  Measurement:  

Crown d i tches  wi l l  be  measured by  the  l inear  foo t  a long the  center  l ine 
o f  the  d i tch ,  para l le l  to  the  ground sur face .  

203-7 .05 Basis  of  Payment:  

The accepted  quant i t ies o f  c rown d i tches ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inear  foo t .  

203-8 Crown Dike:  

203-8 .01 Descr ipt ion:  

Crown d ikes  sha l l  cons ist  o f  p lac ing mater ia l  to  the  l ines and grades 
requ i red  to  in te rcept  the f low o f  the  sur face  water  and to d i rec t  i t  down 
cont inu ing s lopes  to  an  appropr ia te  d ischarge po int .  

203-8 .02 Blank:  

203-8 .03 Construct ion Requirements:  

Crown d ikes  sha l l  be cons t ruc ted  as des ignated on  the  p lans  or  as 
d i rec ted  by  the  Engineer .  
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The mater ia l  sha l l  be  p laced in  layers  no t  exceed ing 8  inches  in  depth 
be fore  compact ion  and compacted  to  a  dens i ty  o f  at  leas t  95  percent  o f  
the  max imum dens i ty  as  de termined in  accordance wi th  the  
requ i rements  o f  the  appl icab le  tes t  methods  o f  the  ADOT Mater ia ls  
Tes t ing Manua l ,  as  d i rec ted  and approved by  the  Engineer .  

203-8 .04 Method of  Measurement:  

Crown d ike  wi l l  be  measured by  the  l inear  foo t  a long the  center  l ine  o f  
the  d ike ,  para l le l  to  the  ground sur face .  

203-8 .05 Basis  of  Payment:  

The accepted  quant i t ies  o f  c rown d ike ,  measured as  prov ided above, 
wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inear  foo t .   

203-9 Borrow:  

203-9 .01 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  furn ish ing and p lac ing 
su i tab le  and sa t is fac to ry mater ia l  ob ta ined f rom s i tes  ou ts ide  o f  the 
r igh t -o f -way fo r  use  in  embankments ,  shou lders,  berms,  d ikes ,  and 
o ther  s imi la r  purposes .   The widen ing o f  roadway cu ts  and d i tches  and 
s imi la r  work  wi th in  the  r igh t -o f -way sha l l  be  cons idered as roadway 
excavat ion ,  no t  bor row. 

203-9 .02 Mater ia ls :  

Borrow sha l l  be  secured f rom mater ia l  sources  in  accordance wi th  the 
requ i rements  o f  Sec t ion  1001 o f  the  spec i f i ca t ions .   The mater ia l  sha l l  
be  o f  a  qua l i ty  su i tab le  fo r  the  purpose in tended, f ree  o f  vegeta t ion  or  
o ther  unsat is fac tory  mater ia l .   Bor row p laced w i th in  3  fee t  o f  the 
f in ished subgrade e leva t ion  sha l l  con form to  the  requ i rements  o f  the 
Spec ia l  Prov is ions .  

203-9 .03 Construct ion Requirements:  

Borrow mater ia l  sha l l  be  p laced in  accordance wi th  the  requ i rements  o f  
Subsec t ion  203-10 o f  the  spec i f i ca t ions .  

203-9 .04 Method of  Measurement:  

Measurement  o f  borrow fo r  payment  wi l l  no t  be  requ i red  un less 
ad jus tments a re made in accordance wi th  Subsect ion  203-2 .01 o f  the 
spec i f i ca t ions .   When ad jus tments a re  requ i red ,  Bor row wi l l  be 
documented fo r  payment  as  shown in  the  b idd ing schedu le  by  e i ther  o f  
the  two fo l lowing methods:  
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(A)   Borrow (Pi t ) :  

When the cont rac t  p rovides  fo r  Bor row (Pi t ) ,  the  bor row wi l l  be 
measured by  the  cub ic  yard  in  the  or ig ina l  space occup ied  and vo lume 
o f  mater ia l  removed wi l l  be  computed in  cub ic  yards  by  the  average 
end area  method. 

(B)   Borrow ( In  Place) :  

When the  cont rac t  p rov ides  fo r  Bor row ( In  Place) ,  the  bor row wi l l  be  
ca lcu la ted  by  the cub ic  yard  in the  f ina l  space occup ied  and vo lume o f  
mater ia l  p laced wi l l  be  computed in  cub ic  yards  by  the  average end 
area  method. 

No measurement  fo r  payment  wi l l  be  made fo r  bor row mater ia l  p laced 
pr io r  to  comple t ion  o f  roadway excavat ion ,  d ra inage excavat ion ,  o r  
s t ruc tu ra l  excavat ion ,  when such p lacement  resu l ts  in  unauthor ized 
wast ing o f  roadway,  d ra inage,  o r  s t ruc tu ra l  excavat ion  mater ia ls .  

203-9 .05 Basis  of  Payment:  

The quant i t ies  o f  bor row as  shown in  the  b idd ing schedu le  and 
ad jus tments  to  same as  descr ibed in  Subsec t ion  203-2 .01  o f  the 
spec i f i ca t ions ,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  cub ic  yard .   
The pr ice  sha l l  be  fu l l  compensat ion  fo r  the  i tem comple te  in  p lace ,  
inc lud ing fu rn ish ing,  haul ing,  p lac ing,  compact ing the  mater ia l ,  and 
app ly ing water .    

203-10 Embankment  Requirements:  

203-10.01 Descr ipt ion:  

Embankment  requ i rements  sha l l  app ly  to the cons t ruc t ion o f  roadway 
embankments ,  inc lud ing the  widen ing o f  embankment  sec t ions  wi th 
surp lus  mater ia l  and the  prepara t ion  o f  the areas  upon wh ich 
embankment  mater ia l  i s  to  be  p laced;  the  cons t ruc t ion  o f  d ikes  and 
berms;  the  p lac ing and compact ing o f  mater ia l  where  unsu i tab le 
mater ia l  has  been removed;  and the  p lac ing and compact ing o f  
embankment  mater ia l  in  ho les ,  p i ts  and o ther  depress ions  wi th in  the 
roadway area ,  in  accordance wi th  the  requ i rements  o f  these 
spec i f i ca t ions .  

203-10.02 Embankment  Mater ia ls :  

(A)   Meta l  Pi le  Locat ions:  

Where meta l  p i les  a re to  be  dr iven th rough a  newly  p laced 
embankment ,  the  embankment  mater ia l  wi th in 10 fee t  o f  the  p i le  sha l l  
have a  va lue  o f  res is t iv i ty  no t  less  than 2000 ohm-cent imeters  or  the 
va lue  shown on the  p lans ,  wh ichever  is  less .   When res is t iv i ty  is  no t  
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shown on the p lans ,  Embankment  mater ia l  shal l  have a  pH va lue 
be tween 6 .0  and 9 .0 ,  inc lus ive .   Tes ts  fo r  pH and res is t iv i ty  sha l l  be  in 
accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 236.  

(B)   Dr i l led Shaf t  Locat ions:   

Embankment  mater ia l  con ta in ing broken concre te ,  rock ,  o r  o ther  so l id  
mater ia l  wh ich  is  la rger  t han 12  inches  in  i ts  grea tes t  d imens ion  sha l l  
no t  be  p laced hor izon ta l ly  wi th in  10  fee t  o r  th ree  shaf t  d iameters ,  
wh ichever  is  grea ter ,  o f  any  proposed dr i l led  shaf t .  

(C)   Abutment ,  Wingwal l  and Anchor  Slab Locat ions:  

Embankment  mater ia l  p laced ad jacent  to  b r idge abutments and 
wingwal ls ,  as  shown on the  p lans  or  as  d i rec ted  by  the  Engineer ,  wi l l  
be  s t ruc tu re back f i l l  and sha l l  con form to the  requ i rements  spec i f ied in 
Subsec t ion  203-5  o f  the spec i f i ca t ions .   The l imi ts  o f  the  s t ruc tu re 
back f i l l  mater ia l  p laced ad jacent to  abutments and wingwal ls  sha l l  be 
as  shown on the  p lans  or  as  d i rec ted  by  the  Engineer .   F i l l  mater ia ls  
sha l l  no t  be  p laced aga ins t  the  back  o f  abutments  o r  wingwal ls  un t i l  
the  concre te  has  reached des ign  s t rength .  

When anchor  s labs  are spec i f ied ,  the  embankment  mater ia l  p laced 
under  and ad jacent  to  the  anchor  s labs  sha l l  be  o f  a  cohes ive  na ture 
wh ich  wi l l  a l low a  neat  l ine  excavat ion  o f  the  anchor  s lab  lugs .  

  (D)   Mi l led Asphal t ic  Concre te :  

Un less  o therwise  spec i f ied  in  the  Spec ia l  Prov is ions ,  embankment 
mater ia l  may conta in  up  to  50  percent  mi l led  aspha l t ic  concre te .  The 
mi l led  aspha l t ic  concre te sha l l  be  thorough ly  b lended wi th  so i l  in to  a 
homogenous mix tu re  us ing motor  grader  mix ing o f  windrows or  o ther  
b lend ing methods  approved by  the  Engineer .  

The cont rac tor  sha l l  submi t  the  percentage o f  mi l led  aspha l t ic  concre te 
wh ich  is  in tended to  be  used to  the  Engineer  fo r  approva l .  Produc t ion 
to le rances  sha l l  be  cont ro l led  to wi th in  ±  5  percent  o f  the approved 
percentage in  o rder  to  ma in ta in  mater ia l  cons is tency  fo r  tes t ing.  Any  
change in  the  ta rge t  percentage must  be  approved by  the  Engineer 
p r io r  to  use .  

Embankment  conta in ing mi l led  aspha l t ic  concre te  sha l l  meet  the 
requ i rements  fo r  sampl ing,  tes t ing,  p lacement,  and compact ion 
spec i f ied  in  Subsec t ion  203-10.03  o f  the  spec i f ica t ions .  

Shou lder  bu i ldup or  road sur fac ing ident i f ied  on  the  p lans  or  by  the 
Engineer  as  mi l led  aspha l t ic  concre te  wi l l  no t  requ i re  b lend ing wi th 
so i l .  
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203-10.03 Embankment  Construct ion Requirements:  

(A)   Placement:  

Al l  embankments  sha l l  be  cons t ruc ted  to  a  reasonab ly  smooth  and 
un i fo rm sur face  and shal l  no t  vary  by  more than 0 .04  fee t  above or  
be low the grade es tab l ished and in  reasonab ly c lose  conformi ty  to  the 
l ines ,  d imens ions ,  and cross  sec t ions  shown on the  pro jec t  p lans  or  
es tab l ished by  the  Engineer .   When Por t land cement  concre te 
pavement  o r  aspha l t ic  concre te  pavement  a re  to  be  p laced d i rec t ly  on 
the  subgrade,  the  f in ished sur face  sha l l  no t  vary  by  more than 
0 .02  fee t  above or  0 .04  fee t  be low the  es tab l ished grade.  

Al l  embankment  mater ia l ,  whether  f rom sources  wi th in  the  s i te  o r  f rom 
bor row,  to be p laced wi th in  3 fee t  o f  the  f in ished subgrade e leva t ion 
sha l l  have a  res i l ien t  modu lus  va lue  equa l  to o r  grea ter  than the 
des ign  res i l ien t  modu lus  va lue  fo r  the  pavement  s truc tu re .  

Embankment  cons truc t ion  sha l l  no t  be s ta r ted un t i l  c lear ing and 
grubb ing fo r  the  embankment  a rea  is  comple ted  in  accordance wi th  the 
requ i rements  o f  Sec t ion  201 o f  the  spec i f i ca t ions .   When embankment 
mater ia l  i s  to  be  p laced over  ex is t ing b i tuminous  sur fac ing,  the 
sur fac ing sha l l  be  scar i f ied  pr io r  to  p lac ing embankment  mater ia l ,  
un less  o therwise  d i rec ted  by  the  Engineer .   When d i rec ted  by  the 
Engineer ,  surp lus mater ia l  o r  unsu i tab le  mater ia l ,  as  spec i f ied  in 
Subsec t ion  203-3 .03  o f  the  spec i f i ca t ions ,  sha l l  be  d isposed o f  by 
f la t ten ing embankment  s lopes  wi th in  the  pro jec t  l imi ts .  

In  cons t ruc t ing embankments  on  h i l l s ides ,  o r  aga ins t  ex is t ing 
embankments  o r  when cons t ruc t ing embankments one ha l f  wid th  a t  a 
t ime,  the  s lopes  o f  the or ig ina l  h i l l s ide  except where  so l id  rock  is  
encountered ,  the  ex is t ing embankments ,  o r  the ha l f  wid th  o f  new 
embankments  sha l l  be  cut  in to  a  min imum of  6  fee t  hor izon ta l ly ,  as  the 
work  is  b rought  up  in  layers ,  in  o rder  to  min imize  the  poss ib i l i t y  of  
s l ippage be tween the  ex is t ing mater ia ls  and the  new embankment 
mater ia l .   The mater ia l  thus  cu t  ou t  sha l l  be  re -compacted  a long wi th 
the  new embankment  mater ia l .  

Embankment  o f  ear th  mater ia l  sha l l  be  p laced in  un i fo rm hor izon ta l  
layers  no t  exceed ing 8  inches  in  depth  be fore  compact ion  and sha l l  be 
compacted  in  accordance wi th  the  requ i rements  o f  these spec i f i ca t ions 
be fore  the  nex t  layer  is  p laced. 

When the  embankment  mater ia l ,  resu l t ing f rom the  requ i red 
excavat ions ,  cons is ts  p redominate ly  o f  rock  f ragments  o f  such s ize 
tha t  the mater ia l  cannot  be  p laced in  an  8- inch  layer  wi thout  c rush ing,  
pu lver iz ing or  fu r ther  b reak ing down the  p ieces ,  such mater ia l  may be 
p laced in  the  embankment  in  layers no t  exceed ing in  th ickness the 
approx imate  average s ize o f  the  la rger  rocks be ing excavated ,  bu t  no t  
la rger  than 2  fee t .   I t  may be  necessary  to  reduce the  s ize  o f  the 
excavated  mater ia l  by  c rush ing or  o therwise  break ing down the 
mater ia l  in  o rder  to  comply  wi th  th is  requ i rement .  
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The p lac ing o f  ind iv idua l  rocks  and bou lders  grea ter  than 24  inches  in 
d iameter  wi l l  be  permi t ted  prov ided they  do  no t  exceed 36  inches  in 
max imum d imens ion ,  a re care fu l ly  d is t r ibu ted  to  p revent  nes t ing and 
the  in te rs t ices  are  f i l led  wi th  f iner  mater ia l  and compacted  to  fo rm a 
dense and compact  mass.   Each layer  sha l l  be  leve led  and smoothed 
by  even ly  d is t r ibu t ing spa l ls  and f iner  f ragments  o f  rock  and ear then 
mater ia l  wi th  su i tab le  leve l ing equ ipment .  

Embankment  mater ia l  con ta in ing broken concre te ,  rock ,  o r  o ther  so l id  
mater ia ls  wh ich  are  la rger  than 6  inches  in grea test  d imens ion sha l l  be 
p laced so  tha t  no  sur face  o f  sa id  mater ia l  i s  wi th in  3  fee t  hor izon ta l ly  
o f  any  p lanned p i l ing,  s t ruc tu re ,  po le  o r  s ign  foundat ions ,  and 
underground condu i t .   No add i t iona l  compensat ion  wi l l  be  a l lowed fo r  
the  excavat ion  and insta l la t ion  o f  any  p lanned fac i l i t y  when the 
add i t iona l  work  is  caused by  mater ia l  in  excess  o f  6  inches  wi th in  the 
embankment  a rea .   I t  may be  necessary  to  reduce the  s ize  o f  the 
excavated  mater ia l  by  c rush ing or  o therwise  break ing down the 
mater ia l  in  o rder  to  comply  wi th  th is  requ i rement .  

Embankment  mater ia l  p laced a t  b r idge abutments ,  as  spec i f ied  in 
Subsec t ion  203-10.03(B)  o f  the spec i f i ca t ions ,  sha l l  have a Plas t ic i ty  
Index  o f  no t  more  than 15  when tes ted  in  accordance wi th  AASHTO 
T 90 .   Mater ia l  p laced wi th in  these l imi ts  sha l l  con ta in  no  rocks  or  
o ther  so l id  mater ia l  grea ter  than 12  inches  in  i ts  la rges t  d imens ion 
be tween the  subgrade e leva t ion and a  depth o f  7 fee t .   Embankments 
deeper  than 7  fee t  wi th in  these l imi ts  sha l l  con ta in  no  rocks  or  o ther 
so l id  mater ia l  grea ter  than 24  inches  in  i ts  la rges t  d imens ion .  

Concre te  wi th  any  d imens ion  grea ter  than 2  fee t  sha l l  be  removed and 
wasted  or  reduced to  a  max imum of  24  inches  be fore  p lac ing in  
embankment .  

Embankment  cons t ruc t ion  sha l l  no t  take  p lace  when the  mater ia l  i s  
f rozen or  a b lanket  o f  snow prevents  p roper compact ion  o f  the 
embankment  mater ia l .  

When embankment  s lopes  are  to  be seeded,  the  sur face  sha l l  be 
f in ished to  a  loose,  even ly  roughened cond i t ion ,  in  accordance wi th  the 
requ i rements  o f  Subsec t ion  805-3 .02(B)  o f  the  spec i f i ca t ions .  

(B)   Compact ion:  

(1 )  Earth:  

Each layer  o f  the  embankment  mater ia l  sha l l  be compacted  by  ro l l ing,  
tamping,  o r  o ther  su i tab le  means to  the  spec i f ied  dens i ty  be fore  the 
nex t  layer  is  p laced.   Ef fec t ive  spread ing equ ipment  sha l l  be  used on 
each layer  to  ob ta in  un i fo rm th ickness  pr io r  to  compact ing.   As  the  
compact ion o f  each layer  progresses ,  con t inuous leve l ing and 
man ipu la t ion  o f  the  mater ia l  sha l l  be  requ i red to  assure  un i fo rm 
dens i ty .   The mois tu re  conten t  o f  the  mater ia l  sha l l  be  ad jus ted ,  i f  
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necessary ,  to  ob ta in  the  requ i red  dens i ty .   As  fa r  as  p rac t icab le,  
cons t ruc t ion  equ ipment  sha l l  be  cont inuous ly  rou ted  un i fo rmly  over  the 
en t i re  sur face  o f  each layer .  

Where  embankments  5  fee t  o r  less  in  he igh t  a re  to be  cons t ruc ted ,  the 
top  6  inches  o f  the  ground on  wh ich  the  embankment  mater ia l  i s  to  be 
p laced sha l l  be compacted  to  a  dens i ty  o f  no t  less  than 95  percent  o f  
the  max imum dens i ty .  

When embankments a re to  be cons t ruc ted  a t  b r idge abutments ,  each 
layer  o f  embankment  mater ia l  p laced beneath  the  approach s lab ,  
anchor  s lab  i f  spec i f ied ,  and an  add i t iona l  50  fee t  beyond the  l imi ts  o f  
these s labs ,  sha l l  be  compacted  to  a  dens i ty  o f  no t  less  than 
100 percent  o f  the  max imum dens i ty ,  inc lud ing the  mater ia l  spec i f ied  in 
Subsec t ion  203-10.02(C)  o f  the  spec i f i ca t ions .   Dens i ty  requ i rements 
wi l l  no t  app ly  to rocky  mater ia l  p laced wi th in  these l imi ts ,  when, in  the 
op in ion  o f  the Engineer ,  the  spec i f ied  Ar izona Tes t  Methods  fo r  dens i ty  
a re  no t  appropr ia te .  

Each layer  o f  roadbed embankment  sha l l  be  compacted  to  a  dens i ty  o f  
no t  less  than 95  percent o f  the  max imum dens i ty ,  except  tha t  when 
aspha l t ic  concre te is  to be  p laced d i rec t ly  on subgrade,  the  top 6 
inches o f  the  embankment  sha l l  be  compacted  to  a  dens i ty  o f  no t  less 
than 100 percent  o f  the  max imum dens i ty .   Embankment  mater ia l  
p laced in  d ikes  sha l l  be compacted  to  a  dens i ty  o f  no t  less  than 95 
percent  o f  the  max imum dens i ty .  

A l l  dens i ty  de terminat ions  wi l l  be  made in  accordance wi th  the 
requ i rements  o f  the  appl icab le  tes t  methods  o f  the  ADOT Mater ia ls  
Tes t ing Manua l ,  as  d i rec ted  and approved by  the  Engineer .  

Ar izona Tes t  Method 235,  sha l l  no t  be  used to de termine the  f ie ld 
dens i ty  o r  mo is tu re  conten t  o f  embankment  mater ia l  con ta in ing 
sa lvaged aspha l t ic  concrete .  

When tes t ing embankment  mater ia ls  conta in ing mi l led  aspha l t ic  
concre te ,  d ry ing to  a  cons tan t  we igh t  sha l l  be  per fo rmed a t  a 
tempera ture  o f  140 ±  5  degrees  F.  

(2 )  Rock:  

Dens i ty  requ i rements  wi l l  no t  app ly  to  por t ions  o f  embankments 
cons t ruc ted  o f  mater ia ls  tha t  cannot  be  tes ted  by  approved methods . 

Rocky  mater ia ls  sha l l  be  p laced,  spread,  and leve led  in  24  inches  th ick  
layers ,  when poss ib le ,  over  the  fu l l  w id th  o f  the embankment ,  wi th 
su f f ic ien t  ear th  o r  o ther  f ine  mater ia l  so  depos i ted  to  f i l l  the  in te rs t ices 
to  p roduce a  dense compact  embankment .   The average d imens ion o f  
the  la rges t  rock  sha l l  no t  exceed 24  inches .   V ib ra to ry  compactors,  
gr id ,  padd le- foo t ,  v ib ra to ry  ro l le rs ,  or  o ther  compact ing equ ipment  
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approved by  the Engineer  sha l l  be  used fo r  f i l l s  cons truc ted  o f  
mater ia ls  wh ich  are  predominate ly  rock .  

Ro l l ing may be  omi t ted  on  any  layer ,  o r  por t ion  thereo f ,  when,  in  the 
judgment  o f  the  Engineer ,  i t  i s  phys ica l ly  impract ica l .   In  add i t ion  to 
the  above ro l l ing,  each layer  sha l l  be  fu r ther  compacted  by  rou t ing the 
hau l ing equ ipment  un i fo rmly  over  the  en t i re  wid th  o f  the  embankment .   
Add i t iona l  compact ion  o f  rock  embankments  may be  requ i red  a t  the 
d isc re t ion  o f  the  Engineer.  

203-10.04 Blank:  

203-10.05 Basis  of  Payment:  

No measurement  fo r  payment  wi l l  be  made fo r  hau l ing,  p lac ing,  
shap ing,  app ly ing water  to ,  and compact ing embankment  mater ia ls .   

203-11 Shoulder  Bui ld-Up:  

203-11.01 Descr ipt ion:  

The work  under  th is  sect ion  cons is ts  o f  fu rn ish ing,  p lac ing,  shap ing,  
and compact ing shou lder  bu i ld -up  mater ia l  a long the  edge o f  pavement 
in  accordance wi th  the de ta i ls  shown on the pro jec t  p lans ,  the 
requ i rements  o f  the  spec i f i ca t ions ,  and as  approved or  d i rec ted by  the 
Engineer .  

203-11.02 Mater ia ls :  

(A)   Earthen:  

Shou lder  bu i ld -up  mater ia l  sha l l  be  ob ta ined f rom excavated  areas 
wi th in  the  pro jec t  l imi ts  when shown on the  pro jec t  p lans .   I f  no  
excavat ion  is  iden t i f ied fo r  shou lder bu i ldup on  the  pro jec t  p lans ,  
shou lder  bu i ld-up  mater ia l  sha l l  be  ob ta ined f rom o f f -s i te  bor row 
sources .  

Roadway,  d ra inage,  o r  s t ruc tu ra l  excavat ion  mater ia ls  wi l l  requ i re  the  
Engineer 's  approva l  be fore  be ing p laced as  shoulder  bu i ld -up .   The 
Engineer 's  de terminat ion  o f  the  su i tab i l i t y  o f  these mater ia ls  fo r  use  as 
shou lder  bu i ld -up  sha l l  be  f ina l .  

Bor row fo r  shou lder  bu i ld -up  mater ia l  sha l l  con form to  the 
requ i rements  o f  Subsec t ion  203-9 .02  o f  the spec i f i ca t ions .  The 
gradat ion  wi l l  be  prov ided in  the  Spec ia l  Prov is ions.  

The p las t ic i ty  index sha l l  be  as  shown in  the  Spec ia l  Prov is ions .  The 
p las t ic i ty  index  sha l l  be  tes ted  in  accordance wi th  the  requ i rements  o f  
AASHTO T 90 .  The so lub le  sa l ts ,  when tes ted  in  accordance wi th  the 
requ i rements  o f  Ar izona Tes t  Method 237,  sha l l  no t  exceed 3 ,000 par ts  
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per  mi l l ion  un less  the  leve l  o f  so lub le  sa l ts  in  the  in -p lace  na t ive  so i l  
exceeds 3 ,000 par ts  per mi l l ion ,  in  wh ich  case the  shou lder bu i ld -up 
mater ia l  may no t  exceed the  leve l  o f  so lub le  sa l ts  in  the  in -p lace 
na t ive  mater ia l .  

(B)   Mi l led AC:  

Shou lder  bu i ld -up  mater ia l  sha l l  be  minus  1-1 /2  inch  mi l led  aspha l t ic  
concre te  ob ta ined f rom wi th in  the  pro jec t  l imi ts .  Screen ing wi l l  no t  be 
requ i red ;  however ,  the  Engineer ’s  de terminat ion o f  the  su i tab i l i t y  o f  
the  mater ia l  sha l l  be  f ina l .  

203-11.03 Construct ion Requirements:  

(A)   Placement  

Shou lder  bu i ld -up mater ia l  sha l l  be p laced and shaped a long the edge 
o f  pavement  in  accordance wi th  the  de ta i ls  shown on the  pro jec t  p lans ,  
the  app l icab le requ i rements  o f  Subsec t ion  203-10.03(A)  o f  the 
spec i f i ca t ions ,  and as  d i rec ted  by  the  Engineer .   Clear ing and grubb ing 
wi l l  no t  be  requ i red .  

Pr io r  to  p lac ing any  shou lder  bu i ld -up  mater ia l ,  the  cont rac tor  sha l l  
p rov ide an inventory o f  a l l  ex is t ing de l ineators ,  s igns ,  ob jec t  markers ,  
and mi lepos t  markers  to  the  Engineer  fo r  approva l .   The inventory  sha l l  
ind ica te  the  type  o f  dev ice  and mi lepos t  o r  s ta t ion  number fo r  each 
i tem.  

Af te r  p lac ing and shap ing the  mater ia l ,  the mater ia l  sha l l  be 
compacted  in  accordance wi th  the  requ i rements  o f  the  spec i f i ca t ions 
and as  d i rec ted  by  the  Engineer .  

Shou lder  bu i ld -up  mater ia l  p laced around guardra i l  te rmina ls  and 
breakaway- o r  s l ip -bases fo r  s ign ing and l igh t ing sha l l  be  immedia te ly  
shaped to a l low proper func t ion ing o f  the suppor ts .   No mater ia l  sha l l  
be  p laced on  any  s ign ing or  l i gh t ing base p la tes or  aga ins t  any  s ign  
pos ts .  

The cont rac tor  sha l l  a lso remove shou lder  bu i ld -up  mater ia l  f rom pu l l  
boxes ,  va lve  and meter boxes ,  vau l ts ,  and any  other  roadway-re la ted 
i tems loca ted  wi th in  the  shou lder .  

De l ineators ,  s igns ,  va lve  boxes ,  vau l ts ,  and a l l  o ther  pub l ic  and pr iva te 
p roper ty  damaged as  a  resu l t  o f  the  p lacement  o f  the  shou lder  bu i ld -up 
mater ia l  sha l l  be  rep laced by  the  cont rac tor  a t  no  add i t iona l  cos t  to  the 
Depar tment .  

Any  windrows o f  shou lder  bu i ld -up  mater ia l  s tockp i led  a long the 
shou lders  by  the  cont ractor  sha l l  be  p laced and shaped,  as  shown on 
the  p lans ,  by  the  end o f  the  work  sh i f t .  
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When the drop-o f f  be tween the  newly  paved sur face  and ex is t ing 
shou lder  is  grea ter  than 2  inches ,  and the  ad jacent  shou lder  bu i ld -up 
wi l l  no t  be  comple ted  be fore  t ra f f i c  is  a l lowed on  the  new pavement ,  a 
temporary  f i l le t  sha l l  be  p laced ad jacent  to the  drop-o f f  a t  a  s lope o f  
3 :1  (hor izon ta l  to  ver t ica l) .   Mater ia l  for  the f i l le t  sha l l  be as  spec i f ied 
above. 

Un less  o therwise  approved by  the  Engineer ,  shou lder  bu i ld -up  sha l l  no t  
be  p laced beyond the  width  shown on the  pro jec t  p lans .  

Un less  o therwise  shown on the  pro jec t  p lans ,  shou lder  bu i ld -up  sha l l  
no t  be  p laced a long guardra i l  sec t ions .  

For  shou lder bu i ld -up  cons t ruc ted  f rom ear then mater ia ls ,  a l l  su i tab le 
mater ia ls  removed f rom excavated  areas sha l l  be  used ins tead o f  
bor row in  the  cons t ruc t ion  o f  shou lder  bu i ld -up ,  un less  o therwise 
approved by  the  Engineer.  

(B)   Compact ion:  

No dens i ty  requ i rement is  spec i f ied  fo r  th is  mater ia l ;  however ,  
compact ion sha l l  be  requ i red  fo r  a l l  a reas  deemed prac t icab le by  the 
Engineer .  

The equ ipment  type  proposed fo r  ob ta in ing the  compact ion ,  and the 
ex ten t  o f  compact ion  requi red  sha l l  be  as  approved by  the  Engineer .  

The cont rac tor  sha l l  compact  temporary  s lope f i l le ts  i f  d i rec ted  by  the 
Engineer .  

203-11.04 Method of  Measurement:  

Shou lder  bu i ld -up wi l l  be  measured for  payment by  the  l inear  foo t .   
Measurement  wi l l  be  a long the  edge o f  pavement  aga ins t  wh ich  the  
mater ia l  i s  p laced.  

Compact ion  o f  shou lder bu i ld -up ,  regard less  o f  type  o f  equ ipment  
used,  wi l l  be  measured by  the  hour  fo r  the  compact ing un i t ,  bu t  on ly 
fo r  the  t ime tha t  the  un i t  i s  ac tua l ly  used fo r  compact ing the  shou lder 
mater ia l ,  except  tha t  in  any  ha l f -sh i f t  dur ing wh ich  the  un i t  i s  opera ted 
fo r  necessary  compact ion,  measurement  wi l l  be  made fo r  the  fu l l  ha l f -
sh i f t ,  p rov ided tha t  the  un i t  i s  no t  inopera t ive  due to  b reakdown or  
o ther  causes  de termined by  the  Engineer  to  be  the respons ib i l i t y  o f  the 
cont rac tor .  

203-11.05 Basis  of  Payment:  

The accepted  quant i t ies  o f  shou lder  bu i ld -up ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inear  foo t ,  wh ich 
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p r ice  sha l l  be  fu l l  compensat ion  fo r  the work ,  comple te  in  p lace ,  as 
spec i f ied  here in  and as  shown on the  pro jec t  p lans.  

The accepted quant i t ies  o f  shou lder bu i ld -up  compact ion ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the cont rac t  un i t  p r ice per  hour,  
wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work comple te ,  as  here in 
descr ibed and spec i f ied .  

No add i t iona l  measurement  o r  d i rec t  payment  wi l l  be  made fo r  the 
cons t ruc t ion  or  compact ion  o f  temporary  s lope f i l le ts ,  o r  fo r  bor row 
used fo r  shou lder  bu i ld -up ,  the  cos ts  be ing cons idered as  inc luded in 
the  pr ice  o f  shou lder  bu i ld -up .  

SECTION 204 RESHAPING AND GRADING EXISTING 
IMPROVEMENTS:  

204-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  reconst ruc t ing or  res to r ing 
ex is t ing d ikes ,  berms, and med ian  s lopes ,  inc lud ing fu rn ish ing,  
p lac ing,  and compact ing embankment  mater ia l ,  as  requ i red ,  a t  the 
loca t ions and in  accordance wi th  the de ta i ls  shown on the  pro jec t  
p lans ,  and the  requ i rements  o f  these spec i f i ca t ions .  

204-2 Blank:  

204-3 Construct ion Requirements:  

Reconst ruc t ing or  res tor ing sha l l  be the rebu i ld ing o f  ex is t ing 
improvements ,  a t  o r  near  the  same loca t ion ,  to  e i ther  new l ines ,  
grades ,  and c ross sec t ions  or  to  the i r  o r ig ina l  l ines ,  grades ,  and c ross 
sec t ions  as  shown on the  pro jec t  p lans .  

The recons t ruc t ion  or  res to r ing o f  d ikes ,  berms, and med ian  s lopes 
sha l l  be  accompl ished in  accordance wi th  the  same requ i rements  as  fo r  
new work  o f  equ iva len t  type  and charac ter  and conform to  the 
app l icab le  requ i rements  of  Sec t ion  203 o f  the  spec i f i ca t ions .  

204-4 Method of  Measurement:  

Reshap ing and grad ing ex is t ing improvements wi l l  be  measured on  a 
lump sum bas is .  

204-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  reshap ing and grad ing ex is t ing 
improvements  wi l l  be  pa id  fo r  a t  the  cont rac t  lump sum pr ice ,  wh ich 
pr ice  sha l l  be  fu l l  compensat ion  fo r  the work ,  comple te  in  p lace ,  as 
descr ibed and spec i f ied  here in .   
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SECTION 205 GRADING ROADWAY FOR PAVEMENT:  

205-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  remov ing pavement ,  
excavat ing,  remova l ,  and d isposa l  o f  excess  mater ia l ,  fu rn ish ing and 
p lac ing embankment  mater ia l ,  and a l l  grad ing,  shap ing and compact ing 
o f  mater ia ls  necessary  to  cons t ruc t  the  subgrade to  the  l ines  and 
grades  shown in  the  p lans  and as  dep ic ted  by the  new pavement  
sec t ion  spec i f ied  and in accordance wi th  the  requ i rements  o f  these 
spec i f i ca t ions .  

205-2 Blank:  

205-3 Construct ion Requirements:  

205-3 .01 Genera l :  

Al l  ex is t ing pavement  sha l l  be  removed as  des ignated  on  the  pro jec t  
p lans .   Where  new aspha l t ic  concre te  is  to  match  ex is t ing b i tuminous 
sur faces ,  the  edges o f  the  ex is t ing b i tuminous  sur faces  abut t ing the  
new pav ing sha l l  be  e i ther  saw cu t  o r  whee l  cu t  to  a  min imum depth  o f  
1 -1 /2  inches  to  fo rm a neat  t rue l ine  wi th  s tra igh t  ver t ica l  edges  f ree 
f rom i r regu la r i t ies .   Shou ld  the  cont rac tor  e lec t  to  whee l  cu t  the  edges,  
the  cu t te r  whee l  sha l l  be adequate  fo r  the  work ,  i n  the  op in ion  o f  the 
Engineer ,  to  p roduce the  des i red  resu l t .  

I f  a t  the  t ime o f  remov ing any  por t ion  o f  the  ex is t ing roadway,  in -p lace 
mater ia ls  f rom wh ich  the  new subgrade is  to  be  cons t ruc ted  conta in  an 
excess  o f  mo is tu re ,  so tha t  the  requ i red  compact ion  cannot  be 
ob ta ined wi th  reasonab le  and cus tomary  aera t ion  and man ipu la t ion ,  the 
Engineer  wi l l  de termine  the  cause o f  such cond i t ion  and wi l l  de termine 
whether  the  mater ia l  sha l l  be  fu r ther  aera ted  or  removed and rep laced. 

I f  the  cause o f  such cond i t ion  is  de termined to  have been 
un foreseeab le  and beyond the  cont ro l  o f  and wi thout  fau l t  o r  
negl igence o f  the  cont rac tor ,  such fu r ther  work  sha l l  be  done as 
d i rec ted  and wi l l  be  pa id  fo r  as  ex t ra  work  in  accordance wi th  the 
requ i rements  o f  Subsect ion  104.02  o f  the  spec i f i ca t ions .   Excess 
mois tu re  caused by  i r r iga t ion  water ,  s to rm dra inage,  weather ,  b reakage 
o f  ma ins ,  o r  o ther  s imi la r  cause wi l l  be  cons idered as  wi th in  the 
respons ib i l i t y  o f  the  cont rac tor .  

205-3 .02 Excavat ion:  

Excavat ion sha l l  con form wi th  the  requ i rements  o f  Subsec t ion  203-3 o f  
the  spec i f i ca t ions .  
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205-3 .03 Embankment:  

The p lacement and compact ion  o f  embankment sha l l  con form wi th  the 
requ i rements  o f  Subsec t ion  203-10 o f  the  spec i f i ca t ions .  

205-3 .04 Compact ing and Finishing:  

The top  6  inches  o f  the  subgrade sha l l  be  compacted  to a  dens i ty  no t  
less  than 95  percent  of  the  max imum dens i ty  as  de termined in 
accordance wi th  the requ irements  o f  the app l icab le tes t  methods o f  the 
ADOT Mater ia ls  Tes t ing Manua l ,  as  d i rec ted  and approved by  the 
Engineer ,  except  tha t  when aspha l t ic  concre te  o r  Por t land cement 
concre te  is  to  be  p laced d i rec t ly  on  subgrade,  the  requ i red  dens i ty  
sha l l  be  100 percent .  

The sur face  o f  the subgrade sha l l  be  f in ished to  a  reasonab ly  smooth 
and un i fo rm sur face  and in  reasonab ly c lose  conformi ty  to  the  l ines ,  
grades ,  d imens ions ,  and c ross  sec t ion  shown on the  pro jec t  p lans  or  
es tab l ished by  the  Engineer .   The f in ished sur face  o f  the  subgrade 
sha l l  no t  vary by  more than 0 .04  fee t  above or  be low the  grade 
es tab l ished by  the  Engineer  except  when Por t land cement  concre te 
pavement  o r  aspha l t ic  concre te  pavement  a re  to  be  p laced d i rec t ly  on 
the  subgrade,  the  f in ished sur face  sha l l  no t  vary  by  more than 
0 .02  fee t  above or  0 .04  fee t  be low the  es tab l ished grade.  

205-4 Method of  Measurement:  

Measurement  o f  grad ing roadway fo r  pavement  wi l l  be  made by  the 
square  yard  o f  the  area prepared and subsequent ly  covered wi th  a 
subbase,  base,  aspha l t ic  concre te ,  o r  Por t land cement  concre te ;  
however ,  when ra ised med ian  is lands  are  cons t ruc ted ,  the  area 
occup ied  by  these is lands  wi l l  be  inc luded in  the  area  measured fo r  
payment .   Where  the  new pavement is  no t  bounded by  curb  and gu t ter  
and add i t iona l  shou lder work  is  necessary  to cons t ruc t  the typ ica l  
sec t ion  shown in the  pro jec t  p lans ,  such work  sha l l  be  cons idered as 
inc identa l  and the  cos t  wi l l  be  cons idered as inc luded in the cos t  o f  the 
cont rac t  b id  i tem Grad ing Roadway fo r  Pavement .  

205-5 Basis  of  Payment:  

The accepted quant i t ies  o f  grad ing roadway fo r  pavement ,  measured 
as  prov ided above, wi l l  be  pa id fo r  a t  the  cont rac t  un i t  p r ice  per  square 
yard  for  the work ,  complete  in  p lace ,  as  spec i f ied  here in  and as  shown 
on the  pro jec t  p lans .   
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SECTION 206 FURNISH WATER SUPPLY:  

206-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  e i ther  deve lop ing or  
ob ta in ing an  adequate  water  supp ly  and fu rn ish ing a l l  water  requ i red  
fo r  the  work .  

206-2 Blank:  

206-3 Construct ion Requirements:  

Mater ia l  may be  watered  e i ther  a t  the  source  or  on the  roadway,  a t  the  
op t ion  o f  the  cont rac tor .  

I f  the  cont rac tor  e lec ts  to  app ly  water  to  mater ia ls  a t  the  source ,  and 
these mater ia ls  wi l l  subsequent ly  be  measured and pa id  fo r  on  the 
bas is  o f  we igh t ,  the  cont rac tor  sha l l  g ive  the  Engineer  ample  no t ice  o f  
i t s  in ten t ions .   Pr io r  to  the  app l ica t ion  o f  water ,  the  cont rac tor  sha l l  
fu rn ish  such equ ipment  and labor  as  may be  necessary  to  enab le  the 
Engineer  to  ob ta in samples  fo r  de termin ing the  in -p lace  mois tu re  in  the 
mater ia ls .   The d i f fe rence in  we igh t  be tween the  average in -p lace 
mois tu re  conten t  o f  the  mater ia l  p r io r  to  p re-wet t ing and the  average 
mois tu re  conten t  o f  the mater ia l  a t  the  t ime o f  we igh ing wi l l  be  
deducted  f rom the  to ta l  we igh t  o f  the  mater ia l .  

206-4 Method of  Measurement:  

The work  descr ibed in  th is  sec t ion  wi l l  be measured on  a lump sum 
bas is .  

206-5 Basis  of  Payment:  

Payment  fo r  th is  work  wi l l  be  made a t  the  contrac t  lump sum pr ice .  

No ad jus tment  o f  compensat ion  to  the  cont rac t  lump sum pr ice  for  
Furn ish  Water  Supp ly  wi l l  be  made fo r  any  inc rease or  decrease in  the 
quant i ty  o f  water  requ i red ,  regard less  o f  the reason fo r  such inc rease 
or  decrease. 

The cos t  o f  p rov id ing a water  d is t r ibu t ion sys tem;  the  cos t  o f  de l iver ing 
the  water ;  and the  cos t  of  app ly ing the water  to  a id  the  compact ion  o f  
the  mater ia ls  wi l l  no t  be  pa id  fo r  d i rec t ly  bu t  wi l l  be  cons idered as  
inc luded in  the  pr ices  pa id  fo r  the  var ious  contrac t  i tems requ i r ing 
water .  

When the  b idd ing schedu le  does  no t  con ta in  a  cont rac t  pay  i tem fo r  
fu rn ish  water  supp ly ,  fu l l  compensat ion  fo r  e i ther  deve lop ing or  
ob ta in ing an  adequate  water  supp ly  and fu rn ish ing a l l  water  requ i red  
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fo r  the  work sha l l  be  cons idered as  inc luded in  the  pr ices  pa id  fo r  the 
var ious  cont rac t  i tems o f  work  requ i r ing the  use  o f  water .  

SECTION 207 DUST PALLIATIVE:  

207-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  app ly ing a l l  water  requ i red  
fo r  the  cont ro l  o f  dus t  as  cons idered necessary fo r  the  sa fe ty  and 
conven ience o f  the  t ravel ing pub l ic ,  and fo r  the  reduc t ion  o f  the  dus t  
nu isance to  ad jacent  p roper ty .  

207-2 Blank:  

207-3 Construct ion Requirements:  

The use o f  p ressure  pumps and spray  bars  on  a l l  spr ink l ing equ ipment  
used fo r  the app l ica t ion  o f  dus t  pa l l ia t ive wi l l  be  requ i red .   The use of  
grav i ty  f low spray  bars  and sp lash  p la tes  wi l l  no t  be  permi t ted .  

Water  app l ied  fo r  dus t  con t ro l  sha l l  be  as  approved or  d i rec ted  by  the 
Engineer .   The cont rac tor  sha l l  prov ide  appropr ia te  equ ipment  for  
e f fec t ive  cont ro l  o f  dus t .  

207-4 Method of  Measurement  and Basis  of  Payment:  

No measurement  o r  payment  wi l l  be  made fo r  app l ica t ion  o f  dus t  
pa l l ia t ive ,  inc lud ing fu rn ish ing water  and a l l  necessary  equ ipment  and 
labor ,  the  cos t  be ing cons idered as  inc luded in  cont rac t  i tems.  

SECTION 208 SEPARATION GEOTEXTILE FABRIC:  

208-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing and p lac ing a 
permeab le  separa t ion  geotex t i le  fabr ic .   The fabr ic  sha l l  be  p laced in 
accordance wi th  the  deta i ls  shown on the  pro jec t  Plans  and the 
requ i rements  o f  these spec i f i ca t ions .  

208-2 Mater ia ls :  

208-2 .01 Geotext i le  Fabr ic :  

The separa t ion  geotex t i le  fabr ic  sha l l  be  supp l ied  in  accordance wi th  
and conform to  the  mater ia l  requ i rements  o f  Subsec t ions  1014-1  and 
1014-4 o f  the  spec i f i ca t ions .   Spec ia l  a t ten t ion  sha l l  be  g iven to the 
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requ i red  surv ivab i l i t y  o f  the  fabr ic  mater ia l  wh ich  wi l l  be  as  ca l led  ou t  
in  the  Spec ia l  Prov is ions  or  as  shown on the  p lans .  

208-2 .02 Fabr ic  Packaging,  Handl ing,  and Storage:  

The ident i f i ca t ion ,  packaging,  hand l ing,  and s to rage o f  the  geotex t i le  
fabr ic  sha l l  be  in  accordance wi th  ASTM D4873.   Fabr ic  ro l ls  sha l l  be 
fu rn ished wi th  su i tab le  wrapp ing fo r  p ro tec t ion  aga ins t  mo is tu re  and 
ex tended u l t rav io le t  exposure  pr io r  to  p lacement .   Each ro l l  sha l l  be 
labe led  or  tagged to  p rov ide  produc t  iden t i f ica t ion  su f f ic ien t  to 
de termine the  produc t  type ,  manufac turer ,  quant i ty ,  lo t  number ,  ro l l  
number ,  da te  o f  manufacture ,  sh ipp ing da te ,  and the  pro jec t  number 
and name to  wh ich  i t  i s  ass igned.   Ro l ls  wi l l  be  s to red  on  the  s i te  o r  a t  
another  ident i f ied  s torage loca t ion  in  a  manner  wh ich  pro tec ts  them 
f rom the  e lements .   I f  s to red  ou tdoors ,  they  sha l l  be  e leva ted  and 
pro tec ted  wi th  a waterproo f ,  l igh t  co lo red ,  opaque cover .   At  no  t ime, 
sha l l  the  fabr ic  be  exposed to  sun l igh t  fo r  a  per iod  exceed ing 14  days .  

208-3 Construct ion Requirements:  

208-3 .01 Weather  Limitat ions:  

Separa t ion  geotex t i le  fabr ic  sha l l  no t  be  p laced when weather 
cond i t ions ,  in  the op in ion  o f  the  Engineer ,  a re no t  su i tab le  to  a l low 
p lacement  o r  ins ta l la t ion.   Th is  wi l l  normal ly  be  a t  t imes o f  wet  o r  
snowy cond i t ions ,  heavy ra in fa l l ,  ex t reme co ld  or  f ros t  cond i t ions ,  or  
ex t reme heat .  

208-3 .02 Equipment:  

Mechan ica l  o r  manua l  laydown equ ipment  sha l l  be  capab le  o f  hand l ing 
fu l l  ro l ls  o f  fabr ic ,  and lay ing the  fabr ic  smooth ly,  wi thout  wr ink les  o r  
fo lds .   The equ ipment  sha l l  be  in  accordance wi th  the  fabr ic  
manufac turer 's  recommendat ions  or  as  approved by  the  Engineer .  

208-3 .03 Surface Preparat ion:  

The sur face  upon wh ich  the  separa t ion fabr ic  wi l l  be  p laced sha l l  be 
compacted and f in ished accord ing to  the  requ i rements  o f  these 
spec i f i ca t ions .  

208-3 .04 Fabr ic  Placement:  

The separa t ion geotex t i le  fabr ic  sha l l  be  unro l led  on  the  f in ished 
sur face  and la id  smooth  wi thout  wr ink les .   The p lacement  o f  fabr ic  by 
d ragging across  the  f in ished sur face  wi l l  no t  be  a l lowed.   The 
geotex t i le  fabr ic  sha l l  be  over lapped a  min imum 24 inches  fo r  
longi tud ina l  and t ransverse  jo in ts .   The center  o f  a  longi tud ina l  
over lapped jo in t  sha l l  be  loca ted  in  the  same manner  as  a  longi tud inal  
pavement  jo in t .   Transverse  over laps  sha l l  be  in  the  d i rec t ion  o f  
aggregate  p lacement .  
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208-3 .05 Placement  and Compact ion of  Aggregate:  

Aggregate  mater ia ls  sha l l  be  p laced by  back  dumping the  aggregate  in  
a  manner  wh ich  does  not  damage the  fabr ic  and then spread ing the 
aggregate  mater ia l  on to  the  geotex t i le  fabr ic  in  a  cons tan t  fo rward 
d i rec t ion .   Tra f f ic  o r  cons t ruc t ion  equ ipment  sha l l  no t  be  permi t ted 
d i rec t ly  on  the  geotex t i le  un less  approved by the  Engineer  fo r  
emergency  purposes .   P ins  o r  p i les  o f  aggregate  can be  used to  ho ld 
the  geotex t i le  in  p lace  whi le  be ing covered. 

Overs t ress ing the  subgrade so i l  sha l l  be  avo ided by  u t i l i z ing 
equ ipment  in  spread ing and dumping tha t  exer ts  on ly  modera te 
p ressures  on  the  so i l .   I f  ru ts  o f  2  inches  or  grea ter  occur  in  the 
aggregate ,  the  cont rac tor  sha l l  use  l igh ter  equ ipment  wh ich  t ransmi ts 
less  ground pressure .   Any  ru ts  wh ich  deve lop  dur ing spread ing or  
compact ing aggregate  sha l l  be  f i l led  wi th  add i t iona l  aggregate  ra ther 
than b laded f rom ad jacent  a reas  so tha t  the  f ina l  des ign  aggregate  
th ickness  is  ma in ta ined.   Const ruc t ion  equ ipment  sha l l  no t  be  a l lowed 
to  tu rn  o r  s top  sudden ly on  the  aggregate  p laced over  the  geotex t i le  
fabr ic .  

Aggregate  base sha l l  be  compacted  as  spec i f ied in  Subsec t ion  303-
3 .02  o f  the  spec i f i ca t ions.   Aggregate  base mater ia l  sha l l  no t  be  mixed 
or  p rocessed on  the  separa t ion  geotex t i le  fabr ic .   The aggregate  base 
mater ia l  sha l l  be  premixed a t  the  s tockp i le  a rea or  a t  another  loca t ion 
in  a  manner  approved by the  Engineer .   Aggregate  base mater ia ls  wi l l  
be  sampled  fo r  acceptance a f te r  p remix ing and pr io r  to  p lacement  on 
the  separa t ion fabr ic .   Contaminat ion  and segregat ion  o f  aggregate  
base mater ia ls  p r io r  to  o r  dur ing p lacement  sha l l  be  min imized.  

Any  damage to  the  fabr ic  occurr ing dur ing p lacement  o f  the  aggregate  
must  be  repa i red  immedia te ly .   The aggregate  sha l l  be  removed f rom 
the  damaged area  to  a l low p lacement  o f  a  fabr ic  pa tch  ex tend ing th ree  
fee t  on  a l l  s ides  beyond the  damaged area ,  fo l lowed by  rep lacement  o f  
the  aggregate .  

208-4 Method of  Measurement:  

Separa t ion  geotex t i le  fabr ic  wi l l  be  measured by  the  square  yard  in -
p lace .   Measurement  wi l l  be  to  the  neares t  square  yard .   No a l lowance 
wi l l  be  made fo r  mater ia l  in  laps .  

208-5 Basis  of  Payment:  

The accepted  quant i ty  of  separa t ion  geotex t i le  fabr ic ,  measured as 
prov ided above, wi l l  be pa id  for  a t  the contrac t  un i t  p r ice  per  square  
yard ,  wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  fu rn ish ing a l l  labor ,  
mater ia ls ,  and equ ipment,  and per fo rming a l l  opera t ions  in  connect ion 
wi th  p lac ing the  separa t ion  geotex t i le  fabr ic  as  shown on the  pro jec t  
p lans .   No payment  wi l l  be  made fo r  separa t ion  geotex t i le  fabr ic  
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re jec ted ,  or  pa tches  wh ich  are  necessary ,  due to  e i ther  contaminat ion 
or  damage due to  e i ther  the  fau l t  o r  negl igence o f  the  cont rac tor .  
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SECTION 301 LIME TREATED SUBGRADE:  

301-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  p repar ing roadbed fo r  l ime 
t rea tment ,  fu rn ish ing and app ly ing l ime,  mix ing  l ime,  and water  wi th  
in -p lace  mater ia l ,  and spread ing,  compact ing and cur ing the  mix tu re  to 
the  l ines ,  grades ,  and d imens ions  shown on the  pro jec t  p lans  and in 
accordance wi th  the  requ i rements  o f  the  spec i f i ca t ions .  

301-2 Mater ia ls :  

301-2 .01 Lime:  

L ime sha l l  be  approved pr io r  to  i ts  use  in  accordance wi th  Mater ia ls  
Po l icy  and Procedure  Di rec t ive  No.  13 ,  "Cer t i f i ca t ion  and Acceptance o f  
Hydrau l ic  Cement ,  F ly  Ash,  Natura l  Pozzo lan ,  Si l i ca  Fume,  and L ime".  

L ime sha l l  be  e i ther  a  commerc ia l  d ry  hydra ted  l ime or  a  commerc ia l  
granu lar  o r  pe l le t ized  qu ick l ime,  conforming to  the  requ i rements  o f  
ASTM C977.  

Hydra ted  l ime sha l l  con ta in  no t  less than 85 percent  ca lc ium hydrox ide ,  
Ca(OH)2,  as  de termined by  ASTM C25.  

Qu ick l ime sha l l  con ta in no t  less  than 94  percent  tota l  ava i lab le  ca lc ium 
ox ide  and magnes ium ox ide  (CaO + MgO),  and no t  less  than 90  percent 
to ta l  ava i lab le  ca lc ium oxide  (CaO) ,  as  de termined by  ASTM C25.  

L ime f rom more  than one source  or  more  than one type may be  used on 
the  same pro jec t ,  bu t  the d i f fe ren t  l imes sha l l  no t  be  mixed.   The l ime 
sha l l  be  pro tec ted  f rom exposure  to  mo is tu re  un t i l  used and sha l l  be  
su f f ic ien t ly  d ry  to  f low f ree ly  when hand led .  

The type o f  l ime sha l l  be  as  spec i f ied  in  the  Spec ia l  Prov is ions .  

301-2 .02 Water :  

Water  used fo r  mix ing sha l l  con form to  the  requ i rements  o f  Subsec t ion 
1006-2 .02  o f  the  spec i f i ca t ions .  

301-2 .03 Bi tuminous Mater ia l  for  Cur ing Seal :  

Bi tuminous  mater ia l  fo r  cur ing sea l  sha l l  be  Emuls i f ied  Aspha l t ,  Grade 
SS-1  conforming to  the  requ i rements  o f  Sec t ion  1005 o f  the 
spec i f i ca t ions .  
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301-3 Construct ion Requirements:  

301-3 .01 Preparat ion of  Roadbed:  

In -p lace  mater ia l  to  be  l ime t rea ted  sha l l  be  scar i f ied  and thorough ly 
b roken up  to  the  fu l l  roadway wid th .   The mater ia l  to  be  t rea ted  sha l l  
con ta in  no  rocks  la rger  than 2-1 /2  inches  in  any  d imens ion .   The depth 
to  be scar i f ied  sha l l  be  such tha t  when the  l ime, water ,  and in -p lace 
mater ia l  i s  mixed and compacted ,  the  t rea ted  subgrade wi l l  be  in  c lose  
conformi ty  to  the  spec i f ied  th ickness .  

I f  the  mix ing mach ine to  be  used requ i res  tha t  the  mater ia l  be 
windrowed,  the  windrows sha l l  be  o f  un i fo rm cross  sec t ion  and l imi ted 
to  such s ize  tha t  a l l  the  mater ia l  can  be  passed th rough the  mixer  a t  
each opera t ion .   Otherwise  the  mater ia l  sha l l  be  shaped to  the  requ i red 
l ine ,  grade and c ross-sect ion  be fore  app l ica t ion  o f  l ime and mix ing.  

301-3 .02 Appl icat ion of  Lime:  

L ime sha l l  be  added to  the  mater ia l  to  be  t rea ted  a t  a  ra te  no t  vary ing 
more  than 10  percent  f rom the  ra te  spec i f ied  in  the  Spec ia l  Prov is ions .   
The equ ipment  used to  d is t r ibu te  the  l ime sha l l  be  approved by  the 
Engineer  and i t  sha l l  be  capab le  o f  un i fo rmly  d is t r ibu t ing the  requ i red 
amount  o f  l ime fo r  the  fu l l  w id th  o f  the  pass .  

When hydra ted  l ime is  used,  the requ i red  amount  of  l ime may be  app l ied 
in  the  fo rm o f  a  s lu r ry .  

L ime or  l ime t rea ted  mater ia l  sha l l  no t  be  spread or  mixed when the  so i l  
i s  f rozen,  when the  a i r  tempera ture  is  less than 40  degrees  F in  the 
shade,  o r  when cond i t ions  ind ica te  tha t  the  tempera ture  may fa l l  be low 
40 degrees  F wi th in  24  hours .  

The area  upon wh ich  l ime may be  spread ahead o f  the  mix ing opera t ion 
sha l l  be  l imi ted  to  tha t  wh ich  the  cont rac tor  may thorough ly  mix  by  the 
end o f  the  work ing day .  

No t ra f f i c  o ther  than water  t rucks  and the  mix ing equ ipment  sha l l  be 
a l lowed to  pass  over  the  spread l ime un t i l  a f te r  comple t ion  o f  mix ing.  

301-3 .03 Mix ing:  

Mix ing sha l l  be  accompl ished by  a  t rave l ing pugmi l l  o r  a  s ingle  o r  
mu l t ip le  t ransverse  shaf t  mixer  and sha l l  be  approved by  the  Engineer .   
I t  sha l l  be  equ ipped wi th a  sys tem capab le  o f  in t roduc ing water  a t  a  
cont ro l led  ra te  dur ing mix ing in  o rder  to  p roduce a  comple ted  mix tu re 
wi th  a  un i fo rm mois tu re  conten t  wi th in  2  percentage po in ts  o f  the  
op t imum mois tu re  content  o f  the  mater ia l  be ing t rea ted .   The op t imum 
mois tu re  conten t  wi l l  be  de termined in  accordance wi th  the  requ i rements 
o f  the  app l icab le  tes t  methods  o f  the  ADOT Mater ia ls  Tes t ing Manua l ,  
as  d i rec ted  and approved by  the  Engineer .  
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Mix ing or  re -mix ing opera t ions  sha l l  con t inue un t i l  the  mater ia l  i s  
un i fo rmly  mixed,  f ree  o f  s t reaks  or  pockets  o f  l ime.   The f ina l  mix tu re  
sha l l  no t  con ta in  more  than 5  percent  o f  un t rea ted  d i r t  c lods  la rger  than 
1  inch  in  d iameter .  

Af te r  the  in i t ia l  mix ing opera t ion  and be fore  the  l ime t rea ted  mater ia l  i s  
compacted ,  a  cur ing per iod  o f  24  to  48  hours  wi l l  be  requ i red .  

I f  qu ick l ime is  used fo r  subgrade t rea tment ,  su f f ic ien t  water  sha l l  be 
added pr io r  to  or  dur ing in i t ia l  mix ing to  s lake  a l l  o f  the  qu ick l ime.  

301-3 .04 Compact ion and Finishing:  

The t rea ted  mix tu re  sha l l  be  spread and compacted  to  the  requ i red 
wid th ,  grade,  and c ross-sec t ion .  

The th ickness  o f  a  compacted  layer  sha l l  no t  exceed 8 inches .   Where 
the  requ i red th ickness is  more  than 8  inches ,  the mix tu re  sha l l  be  spread 
and compacted  in  two or  more  approx imate ly equa l  l i f t s .   The mois tu re 
conten t  sha l l  be  main ta ined to  ach ieve  compact ion .   Un less  spec i f ied 
o therwise ,  the  l ime t rea ted  mater ia l  sha l l  be  compacted  to  a  dens i ty  of  
a t  leas t  100 percent  of  the  max imum dens i ty  as  de termined in 
accordance wi th  the requ irements  o f  the app l icab le tes t  methods o f  the 
ADOT Mater ia ls  Tes t ing Manua l ,  as  d i rec ted  and approved by  the 
Engineer .  

In i t ia l  compact ion  sha l l  be  by  means o f  sheepsfoo t  o r  gr id  ro l le rs .   F ina l  
compact ion  sha l l  be  by  means o f  s tee l  whee l  o r  pneumat ic  t i red  ro l le rs.   
Areas  inaccess ib le  to  ro l le rs  sha l l  be  compacted  to the  requ i red dens i ty  
by  o ther  means sa t is fac tory  to  the  Engineer .  

The l ime t rea ted  subgrade sha l l  be  f in ished to  a  reasonab ly  smooth  and 
un i fo rm sur face  and in  reasonab ly  c lose  conformi ty  to  the  l ines ,  grades ,  
d imens ions ,  and c ross-sec t ions  shown on the pro jec t  p lans  or  
es tab l ished by  the  Engineer .   The sur face  o f  the  t rea ted  subgrade sha l l  
no t  vary  by  more  than 0 .04  fee t  above or  be low the  grade es tab l ished 
by  the  Engineer .  

Damage to  the  l ime t rea ted  subgrade wh ich  occurs  as  a  resu l t  o f  the 
cont rac tor 's  cons t ruc t ion ac t iv i t ies sha l l  be prompt ly  repa i red by the 
cont rac tor  a t  no  add i t ional  cos t  to  the Depar tment ,  when so  d i rec ted  by 
the  Engineer .  

301-3 .05 Cur ing:  

The sur face o f  each compacted  layer  o f  l ime t rea ted  mater ia l  sha l l  be 
kept  mo is t  un t i l  covered by  a  subsequent  layer  o f  l ime t rea ted  mater ia l ,  
o r  un t i l  a  b i tuminous  cur ing sea l  is  app l ied .   The b i tuminous  cur ing sea l  
sha l l  be  app l ied  un i fo rmly  a t  an  approx imate  ra te o f  0 .15  ga l lons  per 
square  yard  o f  sur face ,  the  exac t  ra te  to  be  de termined by  the  Engineer 
in  accordance wi th  the  requ i rements  o f  Subsec t ion  404-3 .05 o f  the 
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spec i f i ca t ions .   The cur ing sea l  sha l l  be  app l ied as  soon as  poss ib le 
a f te r  the  comple t ion  o f  f ina l  compact ion  and be fore  the  tempera ture fa l ls  
be low 35 degrees  F.  

No equ ipment  o r  t ra f f i c  wi l l  be  permi t ted on l ime t rea ted  subgrade fo r  
th ree  days  a f te r  cur ing sea l  is  app l ied ,  un less  o therwise  permi t ted  by 
the  Engineer .   Subsequent  subbase,  base,  o r  pavement  course  sha l l  be 
p laced wi th in  10  days  a f te r  the  cur ing sea l  is  app l ied .  

Any  damage to  the  cur ing sea l  o r  l ime t rea ted  subgrade sha l l  be  prompt ly  
repa i red  by  the  cont rac tor  a t  no  add i t iona l  cos t  to the  Depar tment  and 
as  d i rec ted  by  the  Engineer ,  un t i l  a  subsequent subbase,  base,  or  
pavement  course  is  p laced over  the  l ime t rea ted  subgrade.  

301-3 .06 Safety  Program:  

The cont rac tor  sha l l  p rov ide  to  the  Engineer  fo r  rev iew a  de ta i led  sa fe ty 
p rogram fo r  the  pro tect ion  o f  the  workers and pub l ic ,  cover ing 
precaut ions  to be  exerc ised and emergency  t rea tment  to  be  ava i lab le  on  
the  pro jec t  s i te .   The program sha l l  inc lude pro tec t ive  equ ipment  fo r  eye,  
mouth ,  nose,  and sk in  p rotec t ion ;  and a  f i rs t  a id  k i t  wi th  an  eyeba l l  wash.  
Sa id  p ro tec t ive  equ ipment  sha l l  be  ava i lab le  on  the  pro jec t  s i te  dur ing 
spread ing and mix ing opera t ions .   Th is  p rogram sha l l  be  prov ided and 
agreed upon be fore  the  l ime spread ing begins .   The cont rac tor  sha l l  
ac t ive ly  en force  the  program fo r  the  pro tec t ion  o f  i ts  work  fo rce  and 
o thers  in  the  cons t ruc t ion area .   Adequate  care  must  be  taken to  avo id 
qu ick l ime contac t  dur ing spread ing and s lak ing opera t ions .  

301-4 Method of  Measurement:  

Hydra ted  l ime or  qu ick l ime wi l l  be  measured by  the  ton  in  accordance 
wi th  the  requ i rements  o f  Sec t ion  109 o f  the  spec i f ica t ions .  

Subgrade t rea tment  wi l l  be  measured by  the  square  yard  o f  subgrade 
t rea ted .   The area  wi l l  be de termined f rom hor izonta l  measurements  o f  
the  sur face  area  t rea ted,  exc lud ing any  s ide  s lopes  o f  the  t rea ted  
sec t ion .  

301-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  l ime and subgrade t rea tment ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  uni t  p r ices  per  ton  fo r  
hydra ted  l ime or  qu ick l ime,  and per square yard fo r  subgrade t rea tment,  
comple te  in  p lace .  

Payment  fo r  l ime wi l l  inc lude fu rn ish ing and app l ica t ion  o f  l ime. 

Payment  fo r  l ime t rea ted  subgrade wi l l  a lso  inc lude fu rn ish ing and 
app l ica t ion  o f  cur ing sea l .  

TABLE OF CONTENTS INDEX



SECTION 302 

228 
 

SECTION 302 CEMENT TREATED SUBGRADE:  

302-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  p repar ing the  roadbed fo r  
cement  t rea tment ;  furn ish ing and app ly ing cement ;  mix ing cement  and 
water  wi th  in -p lace  mater ia l ;  and spread ing,  compact ing,  and cur ing the 
mix tu re  to  the  l ines ,  grades ,  and d imens ions  shown on the  pro jec t  p lans 
and in  accordance wi th  the  requ i rements  o f  the  spec i f i ca t ions .  

302-2 Mater ia ls :  

302-2 .01 In-place Mater ia l :  

In -p lace  mater ia l  on  the  roadbed sha l l  be  the na t ive  mater ia l  o r  
embankment .  

302-2 .02 Hydraul ic  Cement  and Water :  

Hydrau l ic  cement  and water  sha l l  con form to  the  requ i rements o f  
Subsec t ion  1006-2  o f  the  spec i f i ca t ions .  

302-2 .03 Bi tuminous Mater ia l  for  Cur ing Seal :  

Bi tuminous  mater ia l  fo r  cur ing sea l  sha l l  be  Emuls i f ied  Aspha l t ,  Grade 
SS-1  conforming to  the  requ i rements  o f  Sec t ion  1005 o f  the 
spec i f i ca t ions .  

302-3 Construct ion Requirements:  

302-3 .01 Preparat ion of  Roadbed:  

In -p lace  mater ia l  wh ich  is  to  be  cement  t rea ted  sha l l  be  scar i f ied  and 
thorough ly  broken up  over  the  fu l l  roadway wid th .   The mater ia l  to  be 
t rea ted  sha l l  con ta in  no  rocks  la rger  than 2-1 /2  inches  in  any  d imens ion .   
The depth  to  be  scar i f ied  sha l l  be  such tha t  when the  cement ,  water ,  and 
in -p lace  mater ia l  i s  mixed and compacted ,  the  t rea ted  subgrade wi l l  be  
in  reasonab ly  c lose  conformi ty  to  the  spec i f ied  th ickness .  

I f  the  mix ing opera t ion  requ i res  tha t  the  mater ia l  be  windrowed,  the 
windrows sha l l  be  o f  un i form cross-sec t ion and l imi ted  to a  s ize  tha t  wi l l  
a l low a l l  the  mater ia l  to  pass  th rough the mixer in  each opera t ion .   
Otherwise  the  mater ia l  sha l l  be  shaped to  the  requ ired  l ine ,  grade,  and 
c ross-sec t ion  be fore  app l ica t ion  o f  cement  and mix ing.  

302-3 .02 Appl icat ion of  Cement:  

Cement  sha l l  be  added to  the  mater ia l  to  be  t rea ted  a t  the  ra te  spec i f ied 
in  the Spec ia l  Prov is ions .   The ac tua l  app l ica t ion ra te  sha l l  no t  vary  by 
more  than 10  percent  f rom the  ra te  spec i f ied .   The equ ipment  used to 
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d is t r ibu te  the  cement  shal l  be  as  approved by  the  Engineer  and i t  sha l l  
be  capab le  o f  un i fo rmly d is t r ibu t ing the requ i red  amount  o f  cement fo r  
the  fu l l  w id th  o f  the  pass .  

Cement  o r  cement  t rea ted  mater ia l  sha l l  no t  be  spread or  mixed when 
the  so i l  i s  f rozen,  when the  a i r  tempera ture  is  less  than 40  degrees  F in  
the  shade,  o r  when condi t ions  ind ica te  tha t  the  tempera ture may fa l l  
be low 40 degrees  F wi th in  24  hours .  

The area  upon wh ich  cement  may be  spread sha l l  be  l imi ted  to  tha t  wh ich 
the  cont rac tor  can  thorough ly  mix  and compact by  the  end o f  one-ha l f  of  
a  work  sh i f t .  

No t ra f f i c  o ther  than water  t rucks  and mix ing equ ipment  sha l l  be  a l lowed 
to  pass  over  the  spread cement  un t i l  a f te r  comple t ion  o f  mix ing.  

302-3 .03 Mix ing:  

Mix ing sha l l  be  accompl ished wi th  a  t rave l ing pugmi l l  o r  a  s ing le  o r  
mu l t ip le  t ransverse  shaf t  mixer  as  approved by  the  Engineer .   Mixers 
sha l l  be  equ ipped wi th  a  sys tem capab le  o f  in t roduc ing water  a t  a 
cont ro l led  ra te dur ing mix ing and be  capab le o f  p roduc ing a comple ted 
mix tu re  wi th  a  un i fo rm mois tu re  conten t .   The mois tu re  conten t  o f  the 
comple ted  mix tu re  sha l l  be  wi th in  2  percentage po in ts  o f  the  op t imum 
mois tu re  conten t  o f  the mater ia l  be ing t rea ted as  de termined in 
accordance wi th  the requ irements  o f  the app l icab le tes t  methods o f  the 
ADOT Mater ia ls  Tes t ing Manua l ,  as  d i rec ted  and approved by  the 
Engineer .  

The in -p lace  mater ia l  and cement  sha l l  be  mixed such tha t  cement  ba l ls  
a re  p revented  f rom fo rming when water  is  added.   Mix ing  sha l l  be 
cont inued un t i l  the  mix tu re  is  un i fo rm and a t  the  requ i red  mois tu re 
conten t .  

302-3 .04 Compact ion and Finishing:  

The t rea ted  mix tu re  sha l l  be  spread and compacted  to  the  requ i red 
wid th ,  grade,  and c ross  sec t ion .  

The th ickness  o f  a  compacted  layer  sha l l  no t  exceed 8 inches .   Where 
the  requ i red th ickness is  more  than 8  inches ,  the mix tu re  sha l l  be  spread 
and compacted  in  two or  more  approx imate ly equa l  l i f t s .   The mois tu re 
conten t  sha l l  be  main ta ined to  ach ieve  compact ion .   Un less  spec i f ied 
o therwise ,  the  cement  t rea ted  mater ia l  sha l l  be  compacted  to  a  dens i ty  
o f  a t  leas t  100 percent o f  the max imum dens i ty  as  de termined in 
accordance wi th  the requ irements  o f  the app l icab le tes t  methods o f  the 
ADOT Mater ia ls  Tes t ing Manua l ,  as  d i rec ted  and approved by  the 
Engineer .  

In i t ia l  compact ion  sha l l  be  accompl ished wi th  sheepsfoo t  o r  gr id  ro l le rs.   
F ina l  compact ion  sha l l  be  accompl ished wi th  s tee l -whee l  o r  
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pneumat ic - t i red  ro l le rs .   Areas  inaccess ib le to  ro l le rs sha l l  be 
compacted  to  the  requ i red  dens i ty  as  approved by  the  Engineer .  

The cement  t rea ted  subgrade sha l l  be  f in ished to  a reasonab ly  smooth 
and un i fo rm sur face  and in  reasonab ly c lose  conformi ty  to  the  l ines ,  
grades ,  d imens ions ,  and c ross-sec t ions  shown on the  pro jec t  p lans  or  
es tab l ished by  the  Engineer .   The sur face  o f  the  t rea ted  subgrade sha l l  
no t  vary  by  more  than 0 .04  fee t  above or  be low the  grade es tab l ished 
by  the  Engineer .  

Damage to  cement  t rea ted  subgrade wh ich  occurs  as  a  resu l t  o f  the 
cont rac tor 's  cons t ruc t ion ac t iv i t ies sha l l  be prompt ly  repa i red by the 
cont rac tor  a t  no  add i t ional  cos t  to  the Depar tment ,  when so  d i rec ted  by 
the  Engineer .  

302-3 .05 Operat ion T ime Requirement:  

Not  more  than two hours  sha l l  e lapse be tween the  t ime water  is  added 
to  the  subgrade and cement ,  and the  t ime o f  comple t ion  o f  in i t ia l  
compact ion pr io r  to  t r imming.   Not  more  than 2 .5  hours  sha l l  e lapse 
be tween the  t ime water  is  added to the subgrade and cement  and the 
t ime o f  comple t ion  o f  f ina l  compact ion  a f te r  t r imming,  un less  o therwise 
approved by  the  Engineer.  

302-3 .06 Cur ing:  

The sur face  o f  cement  t rea ted  subgrade sha l l  be  kept  mo is t  un t i l  a  cur ing 
sea l  is  app l ied .   B i tuminous  cur ing sea l  sha l l  be  app l ied  un i fo rmly  a t  the 
ra te  o f  0 .15  ga l lons  per  square  yard  o f  sur face .   The cur ing sea l  sha l l  
be  app l ied  on  the  same day  tha t  f ina l  compact ion is  per fo rmed and as 
soon a f te r  the  f ina l  compact ion  as  is  p rac t icab le .  

Any  damage to  the  cur ing  sea l  o r  the  cement  t rea ted  subgrade sha l l  be 
prompt ly  repa i red  by  the  cont rac tor ,  a t  no  add i t iona l  cos t  to  the 
Depar tment  and as  d i rec ted  by  the  Engineer .  

Af te r  the  cur ing sea l  has been app l ied ,  the  cement  t rea ted  subgrade 
sha l l  be  kept  f ree  o f  heavy  equ ipment  and t ra f f i c  for  a  per iod  o f  a t  leas t  
th ree  days .   L igh t  cons t ruc t ion  t ra f f i c  wi l l  be  a l lowed a f te r  the  cur ing 
sea l  has  been p laced.   Subsequent  subbase,  base,  o r  pavement  course 
sha l l  be  p laced wi th in  10  days  a f te r  the  cur ing sea l  is  app l ied .  

Any  damage to  the  cur ing sea l  o r  cement  t rea ted  subgrade sha l l  be 
prompt ly  repa i red  by  the  cont rac tor  a t  no  addi t iona l  cos t  to  the 
Depar tment  and as  d i rec ted  by  the  Engineer ,  un t i l  a  subsequent  
subbase,  base,  o r  pavement  course  is  p laced over the  cement  t rea ted 
subgrade. 

When the  pro jec t  p lans  cal l  fo r  4  inches  or  more  o f  aggregate  base over 
the  cement  t rea ted  subgrade,  the  aggregate  base may be  used as  the 
cur ing sea l  in  l ieu  o f  a  b i tuminous  cur ing sea l .   The aggregate  base sha l l  
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be  kept  mo is t  fo r  72  hours .   The sec t ion  may be  opened to t ra f f i c  
immedia te ly  a f te r  p lacement  and compact ion  o f  the  aggregate  base.  

302-4 Method of  Measurement:  

Cement  fo r  cement  t rea ted  subgrade wi l l  be  measured by  the  ton .  

Cement  t rea ted  subgrade wi l l  be  measured by  the  square  yard  o f  
subgrade t rea ted .   The area wi l l  be de termined f rom hor izon ta l  
measurements  o f  the  sur face  area  t rea ted ,  exc lud ing any  s ide  s lopes  o f  
the  t rea ted  sec t ion .  

302-5 Basis  of  Payment:  

The accepted  quant i t ies  of  cement ,  measured as  prov ided above,  wi l l  be  
pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  ton  o f  cement  fu rn ished and 
app l ied .  

The accepted  quant i ty  o f  cement  t rea ted  subgrade,  measured as 
prov ided above, wi l l  be pa id  for  a t  the contrac t  un i t  p r ice  per  square  
yard  o f  subgrade t rea tment ,  comple te  in  p lace ,  inc lud ing fu rn ish ing and 
app ly ing a  b i tuminous  cur ing sea l  when requ i red .  

SECTION 303 AGGREGATE SUBBASES AND AGGREGATE BASES:  

303-1 Descr ipt ion:  

The work  under  th is  sect ion  sha l l  cons is t  o f  fu rn ish ing,  p lac ing,  and 
compact ing aggregate  subbases  and aggregate  bases  in  accordance 
wi th  the  de ta i ls  shown on the  pro jec t  p lans  and the  requ i rements  o f  these 
spec i f i ca t ions .  

Aggregate  subbases  and aggregate  bases are des ignated  as Class 1 
th rough Class  6 .   The c lass  o f  aggregate  subbase and aggregate  base 
wi l l  be  shown on the  pro jec t  p lans  or  spec i f ied  in  the  Spec ia l  Prov is ions .  

303-2 Mater ia ls :  

Aggregate  fo r  the  var ious  c lasses  o f  aggregate  subbases  and aggregate  
bases sha l l  cons is t  o f  s tone,  grave l ,  o r  o ther  approved iner t  mater ia l  of  
s imi la r  charac ter is t ics ,  and sha l l  be  c lean and f ree  f rom vegetab le 
mat te r  and o ther  de le te r ious  subs tances .  

Aggregate  subbases  and aggregate  bases  sha l l  con form to  the  
requ i rements  shown in  the  fo l lowing tab le  fo r  the  c lass  spec i f ied :  

TABLE OF CONTENTS INDEX



SECTION 303 

232 
 

TABLE 303-1  
Class  

o f  
Percent  Pass ing Sieve   

( Inch  or  No. )  PI ,  
Max.  Aggre-  

ga te  3  1 -1 /2 1  3 /4 1 /4 8  200 

1    100 90  -  100  35  -  55 0  -  8 .0 3  
2   100 90  -  100   35  -  55 0  -  8 .0 3  
3          
4  100    35  -  70  0  -  10 .0 5  
5  100    30  -  75  0  -  10 .0 5  
6          

Notes :  

(1 )  The percentage,  by  we igh t ,  pass ing each s ieve  wi l l  be  de termined 
in  accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 201. 

(2 )  The PI  (Plas t ic i ty  Index)  wi l l  be  de termined in  accordance wi th  
the  requ i rements  o f  AASHTO T 90 .  

(3 )  Classes  1 ,  2  and 3  are  bases ;  Classes  4 ,  5  and 6  are  subbases . 

(4 )  The requ i rements  fo r  Class  3  and fo r  Class  6  wi l l  be  spec i f ied  in 
the  Spec ia l  Prov is ions .  

(5 )  For  Class  1  th rough Class  4  aggregate ,  the  amount  o f  f rac tu red 
coarse  aggregate  par t ic les  sha l l  be  a t  leas t  30  percent ,  when 
tes ted  in  accordance wi th  the  requ i rements  o f  Ar izona Tes t  
Method 212.  

(6 )  Res is tance to  abras ion  for  Class  1  th rough Class  4  aggregate  wi l l  
be  de termined in accordance wi th  the requ i rements  o f  AASHTO 
T 96  and sha l l  meet  the  fo l lowing requ i rements :  

Max imum loss  o f  9  percent  a t  100 revo lu t ions 

Max imum loss  o f  40  percent  a t  500 revo lu t ions 
 
When produc t ion  o f  Class  1 th rough Class  4 aggregate  requ i res 
compos i te  mix ing o f  mater ia ls  f rom more  than one source  to meet  the 
gradat ion  requ i rements  of  Tab le  303-1 ,  the  mater ia l  f rom each source 
sha l l  meet  the  abras ion  requ i rements  spec i f ied  in  here in .  

Aggregate  subbase and aggregate  base mater ia l  may be  compr ised in 
par t  o f  sa lvaged aspha l t ic  concre te ,  ex is t ing aggregate  base mater ia l ,  
o r  Por t land cement  concre te  mater ia ls .  

The source  o f  a l l  sa lvaged mater ia ls  sha l l  be  approved by  the  Engineer 
p r io r  to  use .   Sa lvaged aspha l t ic  concre te  and Por t land cement  concre te 
mater ia ls  sha l l  no t  con ta in  hazardous  mater ia ls .   A l l  meta l  re in fo rcement 
mater ia ls  sha l l  be  removed f rom sa lvaged Por t land cement  concre te 
p r io r  to  i ts  use  in  aggregate  subbase and aggregate  base mater ia l .  
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Sa lvaged aspha l t ic  concre te  to  be  used in  aggregate  subbase and 
aggregate  base mater ia l  sha l l  be  produced by  mi l l ing,  pu lver iz ing,  o r  
c rush ing.   Sa lvaged Po r t land cement  concre te mater ia ls  sha l l  be 
produced by  c rush ing.  

The cont rac tor  sha l l  submi t  the  percentages  o f  sa lvaged mater ia ls  and 
v i rg in  aggregate  mater ia ls  wh ich  are  in tended to be used to  the  Engineer 
fo r  approva l .   The percentages  sha l l  no t  be  ad jus ted  a f te r  approva l ,  
except to  ma in ta in  a cons is ten t  gradat ion .   Any s ign i f i can t  change in  the 
propor t ions  must  be  approved by  the  Engineer  p r ior  to  use .  

A max imum of  50  percent sa lvaged mater ia l ,  by  we igh t  o r  vo lume,  wi l l  
be  a l lowed.   The 50  percent  max imum sha l l  inc lude a l l  sa lvaged 
mater ia ls ,  inc lud ing any  under ly ing base mater ia l  recovered when fu l l  
dep th  mi l l ing or  pu lver iz ing is  used to  remove the aspha l t ic  concre te .   
Changes in  p ropor t ions  tha t  resu l t  in  more than 50  percent  sa lvaged 
mater ia l  wi l l  no t  be  a l lowed. 

Aggregate  subbase and aggregate  base mater ia l  con ta in ing sa lvaged 
mater ia ls  sha l l  be  thorough ly  mixed us ing one o f  the  fo l lowing methods 
un less  another  method is  approved by  the  Engineer:  

(A)  By  means o f  a  mechan ical  mix ing dev ice  pr io r  to  p lacement .  

The mechan ica l  mix ing dev ice  sha l l  be a  pugmi l l  t ype  mixer  cons is t ing 
o f  a t  leas t  two motor ized  shaf ts  wi th  mix ing padd les .   The mix ing dev ice 
sha l l  be  des igned such tha t  the  mix tu re  o f  v i rg in  aggregate  and sa lvaged 
mater ia ls  is  moved in  a  near  hor izon ta l  d i rec t ion  by  the  mix ing padd les 
wi thout  the  a id  o f  conveyor  be l ts  fo r  a  d is tance o f  a t  leas t  3  fee t .   The 
ra te  o f  feed o f  the  combined v i rg in  aggregate  and sa lvaged mater ia l  sha l l  
no t  exceed the  mix ing dev ice 's  ra ted  capac i ty  in  tons  per  hour .  

(B)  By  means o f  mechan ica l  mix ing on  grade.  

Mix ing on  grade sha l l  be  accompl ished us ing a  fu l l  dep th  rec lamat ion 
mach ine  or  pu lver izer ,  manufac tured  fo r  th is  purpose.   The mach ine 
sha l l  be  equ ipped wi th  e lec t ron ic  grade cont ro l  to  ensure tha t  under ly ing 
mater ia ls  a re  no t  d is turbed dur ing mix ing.   Motor  graders ,  gannon boxes ,  
auger  sc rapers ,  o r  o ther  s imi la r  dev ices  wi l l  no t  be  a l lowed fo r  
mechan ica l  mix ing on  grade. 

The to ta l  th ickness  o f  subbase or  base mater ia l  be ing p laced sha l l  
inc lude a  layer  o f  v i rg in  aggregate  immedia te ly  above the  prepared 
under ly ing subgrade,  subbase,  o r  base.   Th is  layer sha l l  no t  con ta in  any 
sa lvaged mater ia l  and sha l l  no t  be  d is tu rbed dur ing p lacement  and 
mix ing o f  subsequent  subbase or  base mater ia l .   The requ i red  min imum 
th ickness  o f  th is  layer  sha l l  be  1 inch when geotext i le  o r  geogr id  is  no t  
used and 4  inches  when geotex t i le  o r  geogr id  is  used.   In  add i t ion ,  th is  
v i rg in  aggregate  layer  wi l l  no t  be  inc luded when the  percentage o f  
sa lvaged mater ia l  a l lowab le  in  the  subbase or  base is  ca lcu la ted .   The 
percentage o f  sa lvaged mater ia l  sha l l  on ly  app ly  to  the  we igh t  o r  vo lume 
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o f  subbase or  base mater ia l  p laced above the  layer  o f  v i rg in  aggregate  
spec i f ied  here in .  

Pr io r  to  mix ing on  grade, the  requ i red  amount  o f  v i rg in  aggregate  and 
sa lvaged mater ia l  necessary  to  ach ieve the approved percentages  o f  
each sha l l  be  p laced and un i fo rmly  spread on  grade;  the  v i rg in  aggregate  
be ing p laced and spread f i rs t ,  fo l lowed by  the sa lvaged mater ia l  be ing 
p laced and spread.   Mechan ica l  mix ing o f  the  v i rg in  aggregate  and 
sa lvaged mater ia l  sha l l  be  per fo rmed such tha t  the  requ i red  min imum 
th ickness  o f  v i rg in  aggregate  is  ma in ta ined as  speci f ied  here in .  

The method o f  mix ing  to  be  used sha l l  be  approved by  the  Engineer  p r io r  
to  the  s ta r t  o f  work .  

When mix ing o f  the  v i rg in  aggregate  and sa lvaged mater ia ls  is  per fo rmed 
by  means o f  a  mechan ical  mix ing  dev ice  pr io r  to  p lacement ,  samples  of  
the  v i rg in  aggregate  sha l l  be  ob ta ined f rom a s tockp i le  o r  be l t  p r io r  to 
b lend ing wi th  any sa lvaged mater ia ls .   Af te r  b lend ing and t ranspor t  to  
the  roadway area ,  samples  o f  the  b lended v i rg in  aggregate  and sa lvaged 
mater ia ls  sha l l  be  ob ta ined f rom the  windrow. 

When mix ing o f  the  v i rg in  aggregate  and sa lvaged mater ia ls  is  per fo rmed 
by  means o f  mechan ica l  mix ing on  grade,  samples  o f  the v i rg in  
aggregate  sha l l  be  ob ta ined f rom the  windrow pr io r  to  b lend ing wi th  any 
sa lvaged mater ia ls .   Af te r  b lend ing the  v i rg in  aggregate  and sa lvaged 
mater ia ls ,  the  cont rac tor  sha l l  p repare  a  windrow area ,  a t  a  loca t ion 
spec i f ied  by  the  Engineer ,  fo r  the  purpose o f  ob ta in ing samples  o f  the  
b lended mater ia l .  

V i rg in  aggregate  sha l l  con form to the  gradat ion ,  p las t ic i ty  index,  
f rac tu red  coarse  aggregate  par t ic les ,  and abras ion  requ i rements  fo r  the 
c lass  o f  aggregate  spec i f ied .  

Aggregate  subbase and aggregate  base mater ia l  composed o f  v i rg in 
aggregate  and sa lvaged mater ia ls  sha l l  con form to  the  gradat ion  
requ i rements  fo r  the  c lass  o f  aggregate  spec i f ied .   In  add i t ion,  
aggregate  subbase and aggregate  base mater ia l  composed o f  v i rg in 
aggregate  and sa lvaged Por t land cement  concre te sha l l  con form to  the 
p las t ic i ty  index  requ i rements  fo r  the  c lass  o f  aggregate  spec i f ied .  

I f  sa lvaged aspha l t ic  concre te mater ia l  con ta ins  under ly ing base 
mater ia l ,  the  p las t ic i ty  index  o f  the  sa lvaged mater ia l  ( inc lud ing the  
under ly ing base mater ia l )  sha l l  con form to  the  requ i rements  fo r  the  c lass 
o f  aggregate  spec i f ied .  

When determin ing gradat ion  o f  aggregate  subbase or  aggregate  base 
mater ia l  composed o f  v i rg in  aggregate  and sa lvaged aspha l t ic  concre te 
mater ia ls ,  d ry ing to  a cons tan t  we igh t  sha l l  be  per fo rmed a t  a 
tempera ture  o f  140 ±  5  degrees  F.  
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I f  su i tab le in -p lace  aggregate  subbase or  aggregate  base mater ia ls  a re 
ava i lab le ,  the  cont rac tor  sha l l  have the  op t ion  o f  re -us ing such mater ia ls  
as  v i rg in  aggregate .   Shou ld  th is  op t ion  be  selec ted ,  a l l  ex is t ing 
pavement sur face  mater ia ls  sha l l  be removed f i rs t .   The in -p lace 
aggregate  subbase or  aggregate  base mater ia l  sha l l  then  be  processed 
and fo rmed in to a  windrow fo r  acceptance tes t ing pr io r  to use .   When 
tes ted ,  the  re-used aggregate  subbase or  aggregate  base mater ia l  sha l l  
con form to  the  gradat ion,  p las t ic i ty  index ,  f rac tu red  coarse  aggregate 
par t ic les ,  and abras ion requ i rements  fo r  the  c lass  o f  aggregate  
spec i f ied .   Sa lvaged aspha l t ic  concre te  o r  Por t land cement  concre te 
mater ia ls  sha l l  be  b lended wi th  the  accepted ,  re -used aggregate  
subbase or  re -used aggregate  base mater ia ls  by means o f  e i ther  a 
mechan ica l  mix ing dev ice pr io r  to p lacement ,  o r  by  mechan ica l  mix ing 
on  grade,  bo th as  spec i f ied  above.   The b lended mater ia l  sha l l  be 
sampled  and tes ted  as  spec i f ied  above. 

303-3 Construct ion Requirements:  

303-3 .01 Placement:  

Aggregate  subbases  and aggregate  bases  sha l l  have water  added to 
them and sha l l  be  mixed and processed to  p roduce a  un i fo rm b lend of  
mater ia l  be fore  f ina l  p lacement .   Af te r  p rocess ing,  the  mater ia l  sha l l  be 
p laced and spread on  the  prepared subgrade,  subbase or  base in  a  
un i fo rm layer o r  layers no t  exceed ing 6  inches  in  compacted  depth ,  
un less  o therwise  approved in  wr i t ing by  the  Engineer .   The method o f  
dumping or  spread ing shal l  be  de termined by the cont rac tor .   The spread 
mater ia l  sha l l  be  f ree  o f  segregat ion .  

303-3 .02 Compact ion:  

Each layer o f  aggregate  subbase and aggregate  base sha l l  be 
compacted  to  a  dens i ty  o f  no t  less  than 100 percent  o f  the  max imum 
dens i ty  de termined in  accordance wi th  the  requ i rements  o f  the 
app l icab le  tes t  methods o f  the ADOT Mater ia ls  Tes t ing Manua l ,  as 
d i rec ted  and approved by the  Engineer .  

Each layer  o f  aggregate  subbase and aggregate  base mater ia l  cons is t ing 
in  par t  o f  sa lvaged aspha l t ic  concre te  o r  Por t land cement  concre te 
mater ia l  sha l l  be  compacted  to  a t  leas t  100 percent  o f  the  max imum 
dens i ty  de termined in  accordance wi th  the  requ i rements  o f  the 
app l icab le  tes t  methods o f  the ADOT Mater ia ls  Tes t ing Manua l ,  as 
d i rec ted  and approved by  the  Engineer .   Ar izona Tes t  Method 235,  "F ie ld  
Dens i ty  and Mois tu re  Conten t  o f  So i l  and So i l -Aggregate  Mix tu res  by  the 
Nuc lear  Method" ,  sha l l  no t  be  used to  de termine the  f ie ld  dens i ty  or  
mo is tu re  conten t  o f  aggregate  subbase and aggregate  base mater ia l  
con ta in ing sa lvaged aspha l t ic  concre te .  

When determin ing max imum dens i ty  and op t imum mois tu re  conten t  fo r  
aggregate  subbase and aggregate  base mater ia l  composed o f  v i rg in 
aggregate  and sa lvaged aspha l t ic  concre te  mater ia ls ,  d ry ing to  a  
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cons tan t  we igh t  sha l l  be  per fo rmed a t  a  tempera ture  o f  140 ±  5  
degrees  F.  

303-3 .03 Finishing:  

The f ina l  layer  o f  subbase or  base sha l l  be  f in ished wi th  equ ipment 
capab le  o f  shap ing and grad ing the  f in ish  sur face  wi th in  the  to le rances 
spec i f ied  here in .  

The f in ished sur face  o f  aggregate  subbase or  aggregate  base sha l l  not  
vary  f rom the  grades  es tab l ished by  the  Engineer by  more  than ± 0 .04 
fee t .  

The compacted  layers  o f  aggregate  subbase and aggregate  base sha l l  
be  main ta ined in  a  condi t ion  sa t is fac to ry  to  receive  any  subsequent 
subbase,  base,  o r  sur fac ing mater ia l  o r  t ra f f i c ,  when so  requ i red .  

Areas  no t  wi th in  the  a l lowab le  to le rance sha l l  be  cor rec ted  by  scar i fy ing,  
p lac ing add i t iona l  mater ia l ,  re -mix ing,  reshap ing,  and re -compact ing to  
the  spec i f ied  dens i ty  and sur face  to le rance. 

303-4 Method of  Measurement:  

The quant i ty  o f  aggregate  subbase and aggregate  base wi l l  be 
ca lcu la ted  by  the  cub ic  yard  in  p lace ,  us ing p lan  d imens ions .  

303-5 Basis  of  Payment:  

The accepted  quant i t ies o f  aggregate  subbase and aggregate  base, 
measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice 
per  cub ic  yard  fo r  the  c lass  or  c lasses  invo lved,  comple te  in  p lace . 

SECTION 304 CEMENT TREATED BASE:  

304-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  furn ish ing and mix ing 
aggregate ,  cement ,  and water ,  and spread ing,  compact ing,  and cur ing 
the  mix tu re in  accordance wi th  the de ta i ls  shown on the pro jec t  p lans 
and the  requ i rements  o f  these spec i f i ca t ions .  

304-2 Mater ia ls :  

304-2 .01 Aggregate:  

Aggregate  sha l l  con form to  the  requ i rements  o f  Subsec t ion  303-2  o f  the 
spec i f i ca t ions  fo r  Class  2 aggregate ,  un less  o therwise  spec i f ied  in  the 
Spec ia l  Prov is ions .  
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304-2 .02 Hydraul ic  Cement  and Water :  

Hydrau l ic  cement  and water  sha l l  con form to  the  requ i rements o f  
Subsec t ion  1006-2  o f  the  spec i f i ca t ions .  

304-2 .03 Bi tuminous Mater ia l  for  Cur ing Seal :  

Bi tuminous  mater ia l  fo r  cur ing sea l  sha l l  be  Emuls i f ied  Aspha l t  Grade 
SS-1  conforming to  the  requ i rements  o f  Sec t ion  1005 o f  the 
spec i f i ca t ions .  

304-2 .04 Mix  Design:  

The cont rac tor  sha l l  de termine  the  mix  p ropor t ions  and sha l l  fu rn ish 
cement  t rea ted  base conforming to  the  requ i rements  spec i f ied  here in .   
The job-mix  des ign  wi th  the  suppor t ing tes t  resu l ts  sha l l  be  submi t ted  to 
the  Engineer  and the  Engineer 's  approva l  sha l l  be  ob ta ined pr io r  to 
incorpora t ing any  o f  the  mater ia l  in to  the  work .   The brand o f  cement 
and the  loca t ion  o f  the  aggregate  source  sha l l  be inc luded wi th  the  job 
mix  des ign  da ta .   A new mix  des ign  sha l l  be submit ted  fo r  approva l  any 
t ime the  cont rac tor  reques ts  a  change in  mater ia ls  o r  p ropor t ion ing o f  
the  mater ia ls  f rom tha t  g iven  in  the  approved mix  des igns .  

Un less  o therwise  spec i f ied ,  cement  t rea ted  base sha l l  con ta in  no  less 
than 165 pounds o f  hydrau l ic  cement per cub ic  yard ,  and i t  sha l l  a t ta in 
a  min imum compress ive  s trength  o f  500 pounds per  square  inch a t  seven 
days .  

304-3 Construct ion Requirements:  

304-3 .01 Preparat ion of  Subgrade:  

Cement  t rea ted base sha l l  be  p laced on a  p repared subgrade wh ich  sha l l  
have been cons t ruc ted  in accordance wi th  the  sur face  f in ish  and grade 
to le rance requ i rements  spec i f ied  fo r  the  subgrade mater ia l  invo lved.  

The subgrade sha l l  be f ree  o f  loose or  ex t raneous mater ia l  and 
main ta ined in  an  acceptab le  cond i t ion  throughout  the  t rea tment 
opera t ion .   Any so f t  o r  y ie ld ing areas o f  the  subgrade sha l l  be correc ted 
pr io r  to  p lacement  o f  cement  t rea ted  base.  

304-3 .02 Mix ing:  

(A)   Genera l  Requirements:  

Aggregate  and cement for  cement t rea ted  base sha l l  be propor t ioned 
and mixed in  a cent ra l  mix ing p lan t ,  un less  o therwise  spec i f ied .   The 
p lan t  sha l l  be  e i ther  the ba tch-mix ing type us ing revo lv ing b lade or  
ro ta ry  d rum mixers ,  o r  the  cont inuous  mix ing type .   The aggregate  and 
cement  may be  propor t ioned e i ther  by  we igh t  o r  by  vo lume. 
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Water  sha l l  be  propor t ioned by  we igh t  o r  vo lume and there  sha l l  be 
means by  wh ich  the  Engineer  may read i ly  ver i fy  the  amount  o f  water  
requ i red  per  ba tch  or  the  ra te  o f  water  f low requ i red  fo r  con t inuous 
mix ing.   The t ime o f  the  add i t ion  o f  water  o r  the  po in ts  a t  wh ich  i t  i s  
in t roduced in to  the  mixer  sha l l  be  as  approved by  the  Engineer .  

The mois tu re  conten t  o f  the  comple ted  mix tu re  sha l l  be  un i fo rm and 
wi th in  2  percentage po in ts  o f  the  op t imum at  the  po in t  o f  de l ivery  to  the 
work .   The op t imum moistu re  conten t  wi l l  be  de termined in  accordance 
wi th  the  requ i rements  of  the  app l icab le  tes t  methods  o f  the  ADOT 
Mater ia ls  Tes t ing Manua l ,  as  d i rec ted  and approved by  the  Engineer .  

The cement  sha l l  be added in such a  manner  tha t  i t  i s  un i fo rmly 
d is t r ibu ted th roughout  the aggregate  dur ing the  mix ing opera t ion .   There 
sha l l  be  sa fe ,  conven ien t  fac i l i t ies  fo r  sampl ing the  cement  in  the  supp ly 
l ine  to  the  we igh  hopper  o r  pugmi l l .  

The charge in  the  ba tch  mixer  o r  the  ra te  o f  feed to  the  cont inuous  mixer 
sha l l  no t  exceed tha t  wh ich  wi l l  permi t  comple te  mix ing o f  a l l  o f  the  mix 
mater ia l .  

(B)   Batch Mix ing:  

The mixer  sha l l  be equ ipped wi th  a  su f f ic ien t  number  o f  padd les  o f  a 
type  and ar rangement  wh ich  wi l l  p roduce a  un i fo rmly  mixed ba tch .  

The mixer  sha l l  be  equ ipped wi th  an  accura te  t iming dev ice  wh ich  wi l l  
ind ica te  by  a  de f in i te  aud ib le  o r  v isua l  s igna l  the  exp i ra t ion  o f  the  mix ing 
per iod .  

The t ime o f  mix ing a  ba tch  sha l l  begin  a f te r  a l l  ingred ien ts  a re  in  the 
mixer  and sha l l  end when the mixer is  ha l f  empt ied .   Mix ing sha l l  
con t inue un t i l  a  homogeneous mix tu re  o f  un i formly  d is t r ibu ted  and 
proper ly  coated  aggregate  o f  unchanging appearance is  p roduced.   The 
t ime o f  the  mix ing sha l l  no t  be  less  than 30  seconds.  

The ba tch-mix ing p lan t  sha l l  be  equ ipped wi th  sampl ing fac i l i t ies  as 
approved by  the  Engineer .   The sampl ing  fac i l i t ies  sha l l  a l low fo r  the  
easy  and sa fe  co l lec t ion o f  representa t ive  samples  o f  aggregate  and 
cement  t rea ted  base mix tu re .  

(C)   Cont inuous Mix ing:  

Aggregate  sha l l  be  drawn f rom the  s to rage fac i l i t y  by  a  feeder  o r  feeders 
wh ich  wi l l  con t inuous ly  supp ly the cor rec t  amount  o f  aggregate  in  
p ropor t ion  to  the  cement .  

A cont ro l  sys tem sha l l  be  prov ided tha t  wi l l  au tomat ica l ly  c lose  down the 
p lan t  when the  mater ia l  in  any  s torage fac i l i t y  approaches the  s t r ike-o f f  
capac i ty  o f  the  feed ga te .   The p lan t  wi l l  no t  be  permi t ted  to  opera te 
un less  th is  au tomat ic  cont ro l  sys tem is  in  good work ing cond i t ion .  
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The feeder  fo r  the  aggregate  sha l l  be  mechan ica l ly  o r  e lec t r ica l ly  d r iven . 

Cont inuous  mix  p lan ts sha l l  be equ ipped wi th  sampl ing fac i l i t ies 
approved by  the  Engineer.  

The sampl ing fac i l i t ies  sha l l  a l low fo r  the  easy  and sa fe  co l lec t ion  o f  
representa t ive  samples  o f  aggregate  and cement  t rea ted  base mix tu re .  

The cement  feeder  and the  aggregate  feeders  sha l l  be  equ ipped wi th  
dev ices  by  wh ich  the  ra te  o f  feed can be  accura te ly  de termined wh i le 
the  p lan t  is  in  fu l l  opera t ion .  

(D)   Spreading:  

Mixed mater ia l  sha l l  be  t ranspor ted  f rom the p lant  to  the roadway in 
approved veh ic les  and spread on  a  mois tened subgrade in  a  un i fo rm 
layer  fo r  the  fu l l  w id th  o f  the  base under  cons t ruct ion .   Mixed mater ia l  
may be  p laced in  par t ia l  wid ths  as  approved by  the  Engineer .   Spread ing 
sha l l  be  accompl ished wi th  approved spreader boxes  or  f in ish ing 
mach ines  or  motor  graders .   I f  the  Engineer  approves  the  use  o f  one 
spreader  opera t ing a l te rna te ly  on  two or  more  lanes ,  no t  more  than 30 
minu tes  sha l l  e lapse be tween the  t ime o f  p lac ing the  mater ia l  in  ad jacent 
lanes  a t  any  loca t ion .   The mater ia l  sha l l  be  spread fu l l  dep th  in  one 
pass  un less  o therwise  spec i f ied .  

Cement  t rea ted  base sha l l  no t  be  mixed or  p laced wh i le  the  a i r  
tempera ture is  be low 40 degrees  F in  the shade or  when cond i t ions 
ind ica te tha t  the tempera ture  may fa l l  be low 40 degrees  F wi th in  24 
hours .   Cement  t rea ted  base sha l l  no t  be  p laced on  f rozen subgrade or  
mixed when the  aggregate  is  f rozen. 

304-3 .03 Compact ing and Finishing:  

In i t ia l  compact ion  sha l l  begin  immedia te ly  a f te r  spread ing.   Success ive 
passes  o f  compact ing equ ipment  sha l l  over lap  the  prev ious ad jacent 
pass  by  a t  leas t  25  percent  o f  i t s  wid th .   Fo l lowing in i t ia l  compact ion 
and be fore  f ina l  compact ion ,  the  t rea ted  mater ia l  sha l l  be  t r immed by 
b lad ing wi th  a  motor  grader  o r  a  p lan ing mach ine to  ob ta in  sur face  in 
reasonab ly  c lose  conformi ty  wi th  the  l ines ,  grades ,  and c ross-sec t ions 
es tab l ished or  shown on the  pro jec t  p lans .  

Ex t reme care  sha l l  be  exerc ised by  the  cont rac tor  dur ing the  t r imming 
opera t ion  so  tha t  no  more  mater ia l  than is  necessary  is  d is tu rbed and 
so  tha t  the  t r imming opera t ion  can be  comple ted  as  qu ick ly  as  poss ib le .   
Tr immed mater ia l  sha l l  be  wasted i f  so  d i rec ted.   Compact ion  sha l l  
p roceed wi thout  in ter rup t ion ,  except  as  s ta ted above,  to  ach ieve  a t  leas t  
100 percent  o f  max imum dens i ty  as de termined in  accordance wi th  the 
requ i rements  o f  the  appl icab le  tes t  methods  o f  the  ADOT Mater ia ls  
Tes t ing Manua l ,  as  d i rec ted  and approved by  the  Engineer .  
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The f in ished sur face  o f  cement  t rea ted  base sha l l  be  un i fo rm and sha l l  
no t  dev ia te a t  any po in t  more  than 0 .03 fee t  f rom the  bo t tom o f  a  10- foot  
s t ra igh tedge la id  in  any  d i rec t ion .  

The sur face  o f  the  f in ished cement  t rea ted  base sha l l  no t  vary  more  than 
0 .04  fee t .above or  be low the  grade es tab l ished by  the  Engineer .  

The sur face sha l l  be  kept  mo is t  a t  a l l  t imes un t i l  the  cur ing sea l  is  
app l ied .  

304-3 .04 Operat ion T ime Requirement:  

Not  more  than two hours  sha l l  e lapse be tween the  t ime water  is  added 
to  the  aggregate  and cement ,  and the  t ime o f  comple t ion  o f  in i t ia l  
compact ion pr io r  to  t r imming.   Not  more  than 2 .5  hours  sha l l  e lapse 
be tween the  t ime water  is  added to  the  aggregate  and cement  and the 
t ime o f  comple t ion  o f  f ina l  compact ion .  

304-3 .05 Construct ion Joints:  

At  the  end o f  each day 's  work  o r  when cement  t rea ted  base opera t ions 
are  de layed or  s topped fo r  more  than two hours ,  a  cons t ruc t ion jo in t  
sha l l  be  made in  thorough ly  compacted mater ia l .   The jo in t  sha l l  be 
normal  to the center  l ine  o f  the  roadbed and have a  ver t ica l  face.   
Add i t iona l  mix tu re  sha l l  no t  be  p laced un t i l  the  cons t ruc t ion  jo in t  has 
been approved by  the  Engineer .  

When par t ia l -wid th  cons t ruc t ion  o f  cement  t rea ted  base is  a l lowed and 
when the mater ia l  has been f ina l ly  compacted  more  than one hour ,  a 
longi tud ina l  jo in t  sha l l  be  cons t ruc ted  by  cu t t ing back  in to  the  prev ious ly 
p laced mater ia l  to  a  po in t  where  i t  meets  the  proper  l ine  and grade,  and 
t r immed to  a  t rue  ver t ica l  face  wh ich  is  f ree  o f  any  loose or  shat tered 
mater ia l .   Tr immed mater ia l  sha l l  be  d isposed o f .  

The face  o f  t ransverse  and longi tud ina l  cons t ruc t ion  jo in ts  sha l l  be 
mois tened pr io r  to  p lacement  o f  the  ad jacent  base mater ia l .  

304-3 .06 Cur ing Seal :  

Af te r  f ina l  compact ion ,  the  cement  t rea ted  base sha l l  be  covered wi th  a  
b i tuminous  cur ing sea l ,  app l ied  un i fo rmly  to  the  sur face  a t  an 
approx imate  ra te o f  0 .15 ga l lons  per square  yard .   The cur ing sea l  sha l l  
be  app l ied  on  the  same day  tha t  f ina l  compact ion is  per fo rmed and as 
soon a f te r  the  compact ion as  is  p rac t icab le .    

Af te r  the  cur ing sea l  has  been app l ied ,  the  cement  t rea ted  base sha l l  be 
kept  f ree  o f  t ra f f i c  fo r  a  per iod  o f  a t  leas t  th ree  days .   On ly  l igh t  
cons t ruc t ion  t ra f f i c  wi l l  be  a l lowed f rom the  four th th rough the  seventh 
day  a f te r  the  cur ing sea l  has  been p laced.   Subsequent  subbase,  base, 
o r  pavement  course  sha l l  be  p laced wi th in  10  days  a f te r  the  cur ing sea l  
is  app l ied .  
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Any  damage to  the  cur ing sea l  o r  the  cement  t rea ted  base sha l l  be 
prompt ly  repa i red by  the  cont rac tor ,  a t  i ts  expense and as  d i rec ted  by 
the  Engineer .  

When the  pro jec t  p lans  cal l  fo r  4  o r  more  inches  o f  aggregate  base over 
the  cement  t rea ted  base,  the  aggregate  base may be  used as  the  cur ing 
sea l  in  l ieu  o f  a  b i tuminous  cur ing sea l .   The aggregate  base sha l l  be 
kept  mo is t  fo r  72  hours  a f te r  p lacement .   The sec t ion  may be  opened to 
t ra f f i c  immedia te ly  a f ter  p lacement  and compact ion  o f  the  aggregate  
base. 

304-3 .07 Cement  Treated Base Strength Tests:  

Samples  fo r  s t rength  tes ts  wi l l  be  taken a t  random for  each lo t  o f  
p roduc t ion .   A lo t  sha l l  be  cons idered to  be  the  produc t ion  dur ing one 
sh i f t .   Each lo t  sha l l  be  represented  by  f ive  random samples ,  each 
sampled  and tes ted  in  accordance wi th  Ar izona Tes t  Method 241.   The 
mean va lue  o f  the  sample  s t rengths  wi l l  be  repor ted  to  the  neares t  pound 
per  square  inch .  

304-4 Method of  Measurement:  

Cement  t rea ted  base wi l l  be  measured by  the  ton .  

304-5 Basis  of  Payment:  

The accepted  quant i t ies o f  cement  t rea ted  base, measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  for  the  cement  t rea ted  
base mix tu re ,  comple te  in  p lace ,  inc lud ing b i tuminous  cur ing sea l  when 
requ i red ,  except  tha t  an  ad jus tment  wi l l  be  made to  the  un i t  p r ice  pa id 
fo r  any  lo t  represented  by the  mean va lue  o f  the  seven-day  compress ive 
s t rengths  as  shown in  Tab le  304-1 .  

TABLE 304-1  
Mean Compress ive  St rength  Un i t  Pr ice  Ad jus tment  

(Pounds per  square  inch) (do l la rs  per  ton) 
500 or  more 0  
450 to  499 -  1 .50 
400 to  449 -  3 .25 
350 to  399 -  5 .00 

Less  than 350 *  -  7 .00 
Note :  
 
*Mater ia l  represented  by  lo ts  a t ta in ing seven-day  compress ive 
s t rengths  wi th  a  mean value  less  than 350 pounds per  square  inch 
wi l l  be  eva lua ted  as  to  acceptance.   The Engineer wi l l  de termine  i f  
the  mater ia l  can  be  le f t  in  p lace .   Cement - t rea ted base a l lowed to 
remain  in  p lace  wi l l  be sub jec t  to  the  un i t  p r ice  ad jus tment.   
Cement - t rea ted  base not  a l lowed to  remain  in  p lace  sha l l  be 
rep laced a t  no  add i t iona l  cos t  to  the  Depar tment .  
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SECTION 305 LEAN CONCRETE BASE:  

305-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
cons t ruc t ing a  lean concre te  base in  accordance wi th  the  de ta i ls  shown 
on the  pro jec t  p lans  and the  requ i rements  o f  these spec i f i ca t ions .  

Lean concre te  base sha l l  cons is t  o f  a mix tu re  o f  aggregate ,  hydrau l ic  
cement ,  water ,  and admixtu res .  

305-2 Mater ia ls :  

305-2 .01 Hydraul ic  Cement  and Water :  

Hydrau l ic  cement  and water  sha l l  con form to  the  requ i rements o f  
Subsec t ion  1006-2  o f  the  spec i f i ca t ions .  

305-2 .02 Aggregate:  

At  the  op t ion o f  the contrac tor ,  the  aggregate  fo r  lean  concre te  base 
sha l l  be  e i ther  Class  2 aggregate  base mater ia l  con forming to  the 
requ i rements  o f  Subsec t ion  303-2  o f  the  spec i f i ca t ions  or  a  combina t ion 
o f  f ine  and coarse aggregate  fo r  Por t land cement concre te  conforming 
to  the  requ i rements  o f  Subsec t ion  1006-2 .03  o f  the spec i f i ca t ions .  

When Class  2  aggregate  base mater ia l  i s  used, i t  sha l l  have a  min imum 
sand equ iva len t  va lue  o f  no t  less than 50 when tes ted in  accordance 
wi th  the  requ i rements  of  AASHTO T 176,  and the  p las t ic i ty  index 
requ i rements  p resented  in  Subsec t ion  303-2  o f  the  spec i f i ca t ions  wi l l  
no t  app ly .  

When a  combina t ion  o f  f ine  and coarse  aggregate  is  used,  the  coarse 
aggregate  sha l l  be  Standard  Size  Des ignat ion  No.  57  conforming to  the 
requ i rements  o f  AASHTO M 43.   F ine  aggregate  sha l l  have a  min imum 
sand equ iva len t  o f  no t  less  than 50  when tes ted  in accordance wi th  the 
requ i rements  o f  AASHTO T 176.  

305-2 .03 Admixtures:  

Admix tures  sha l l  con form to  the  requ i rements  o f  Subsec t ion  1006-2 .04  
o f  the  spec i f i ca t ions .  

305-2 .04 Cur ing Compound:  

Cur ing compound sha l l  be  Type 2 ,  Class  A l iqu id  membrane- fo rming 
compound conforming to  the  requ i rements o f  Subsec t ion  1006-6 .01(C) 
o f  the  spec i f i ca t ions .  
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305-3 Construct ion Requirements:  

305-3 .01 Preparat ion of  Subgrade,  Subbase,  or  Base:  

Lean concre te  base sha l l  be  p laced on  a  p repared subgrade,  subbase, 
o r  base wh ich  sha l l  have been cons t ruc ted  in  accordance wi th  the  
sur face  f in ish  and grade to le rance requ i rements  spec i f ied  fo r  the  
mater ia l  invo lved.  

The subgrade, subbase,  o r  base sha l l  be  f ree o f  loose or  ex t raneous 
mater ia l ,  kep t  un i fo rmly  mois t  immedia te ly  p r io r  to  p lacement  o f  lean 
concre te  base and main ta ined in  an  acceptab le  cond i t ion  th roughout  the 
p lacement opera t ion .   Any  so f t  o r  y ie ld ing area  o f  the  subgrade sha l l  be  
cor rec ted  pr io r  to  p lacement  o f  lean  concre te  base.  

305-3 .02 Forming:  

Lean concre te  base shal l  be  cons t ruc ted  wi th  s l ip - fo rm equ ipment .   
Forming sha l l  con form to  the  requ i rements  o f  Subsec t ions  401-3 .03(A) ,  
401-3 .03(B) ,  and 401-3 .03(C)  o f  the  spec i f i ca t ions.  

305-3 .03 Proport ioning:  

(A)   Mix  Design:  

The cont rac tor  sha l l  de termine  the  mix  p ropor t ions  and sha l l  fu rn ish  lean 
concre te  base wh ich  sha l l  con ta in no t  less  than 275 pounds o f  hydrau l ic  
cement  per  cub ic  yard ,  however ,  the amount o f  cement  in  the mix  may 
be  reduced when f ly  ash is  added as  here ina f ter  spec i f ied .   The lean 
concre te  base sha l l  a t ta in  a  min imum compress ive  s t rength  o f  500 
pounds per  square  inch  at  seven days .  

The cont rac tor  sha l l  submi t  a  comple te so l id -vo lume mix  des ign  to the 
Engineer  fo r  rev iew pr ior  to  incorpora t ing the  proposed mix  in to  the 
work .   Mix  des igns  submi t ted  fo r  rev iew sha l l  inc lude the  we igh ts  and 
vo lumes o f  a l l  ingred ients ;  the  brand,  type  and source  o f  hydrau l ic  
cement  and admix tures ;  the  aggregate  base or  the  coarse  aggregate  s ize  
number  des ignat ion ;  the source  o f  aggregate ;  the  spec i f i c  grav i t ies  o f  
a l l  ingred ien ts ;  and a  code number  to  ident i fy  the  mix  des ign .   The  
cont rac tor  may submi t  mix des igns  f rom prev ious  or  concur ren t  p ro jec ts .  

The cont rac tor  sha l l  make no  changes in the  mix  des igns  or  code 
numbers  wi thout  the rev iew o f  the  Engineer .   A new mix  des ign  sha l l  be 
submi t ted  fo r  the  Engineer 's  rev iew any  t ime the  cont rac tor  proposes  a 
change in  mater ia ls  o r  mater ia l  p ropor t ions .  

The cont rac tor  sha l l  p repare  t r ia l  ba tches o f  lean  concre te base for  each 
mix  des ign .   The number  o f  t r ia l  ba tches  requ i red  wi l l  be  es tab l ished by 
the  Engineer  and the Engineer  may wa ive  the  requ i rements  fo r  t r ia l  
ba tches  a t  any  t ime.   The cont rac tor  sha l l  p repare  t r ia l  ba tches  us ing 

TABLE OF CONTENTS INDEX



SECTION 305 

244 
 

mater ia ls ,  mix ing equ ipment ,  p rocedures  and ba tch  s izes  wh ich  are the 
same as  those to  be  used in  the  work .  

The Engineer  wi l l  take  tes t  samples  f rom the  t r ia l  ba tches .   When tes t  
resu l ts  ind ica te  the  proposed mix  wi l l  no t  meet  the  spec i f ied 
compress ive  s t rength  requ i rements ,  the  cont rac tor  sha l l  submi t  a  new 
mix  des ign  fo r  rev iew. 

In  no  case wi l l  the  Engineer 's  rev iew or  tes t  o f  a  mix  des ign  re l ieve  the 
cont rac tor  o f  the  responsib i l i t y  to  p rov ide  lean concre te  base wi th  the  
spec i f ied  proper t ies  o r  mater ia l  con ten ts .  

(B)   Cement ,  Water ,  and Aggregates: 

Cement ,  water ,  and aggregate  sha l l  be  propor t ioned in  accordance wi th  
the  requ i rements  o f  Subsec t ions  1006-4 .02(A) ,  (B)  and (C)  o f  the 
spec i f i ca t ions .  

(C)   Admixtures:  

Admix tures  sha l l  be propor t ioned in  accordance wi th  the requ i rements 
o f  Subsec t ion  1006-4 .02(D)  o f  the  spec i f i ca t ions .  

Ai r -en t ra in ing admix tu res  wi l l  be  requ i red  fo r  lean  concre te base p laced 
a t  e leva t ions  above 3 ,000 fee t .   The amount  o f  en t ra ined a i r  in  the  lean 
concre te  mix tu re  sha l l  no t  be  less  than 4  percent ,  nor  more  than 7 
percent  by  vo lume.   At  e leva t ions  be low 3 ,000 fee t ,  a i r -en t ra in ing 
admix tu res may be  used a t  the  op t ion o f  the  contrac tor ;  however ,  the 
amount  o f  en t ra ined a i r  in  the lean concre te mix ture  sha l l  no t  exceed 7 
percent  by  vo lume.  

An approved water  reduc ing admix tu re  sha l l  be  used.  

A f ly  ash  admix tu re  may be  used a t  the  op t ion  of  the  cont rac tor  on ly 
when Por t land cement  is  used.   A max imum of  20  percent ,  by  we igh t ,  o f  
the  Por t land cement  may be  rep laced wi th  f l y  ash.   A min imum of  1 .2  
pounds o f  f l y  ash  sha l l  rep lace  each pound o f  Por t land cement .  

305-3 .04 Mix ing:  

Mix ing sha l l  be per fo rmed in accordance wi th  the  requ i rements  of  
Subsec t ion  1006-4 .03  o f  the  spec i f i ca t ions .  

305-3 .05 Consistency:  

The cont rac tor  sha l l  fu rn ish  lean concre te  base hav ing a  s lump o f  4 .5  
inches  or  less .   Lean concre te  base tha t  fa i ls  to  conform to  th is  
cons is tency  requ i rement  wi l l  be  re jec ted .   Tes ts  fo r  cons is tency  wi l l  be  
per fo rmed in  accordance wi th  the  requ i rements  o f  AASHTO T 119.  
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305-3 .06 Weather  Limitat ions:  

Lean concre te  base sha l l  be  cons t ruc ted  in  accordance wi th  the  weather 
l imi ta t ions  o f  Subsec t ion  1006-5  o f  the  spec i f i ca t ions .  

305-3 .07 Joints:  

There  sha l l  be  no  longi tud ina l  o r  t ransverse  weakened p lane jo in ts  in  
lean concre te base.   Transverse  cons truc t ion  jo in ts sha l l  be cons t ruc ted 
normal  to  center  l ine  o f  the  pavement  a t  the  end o f  each day 's  produc t ion 
and dur ing o ther  work  in te r rup t ions  as  d i rec ted  by  the  Engineer .   When 
Por t land cement  concre te pavement  is  to  be  p laced over lean concre te 
base,  longi tud ina l  cons t ruc t ion  jo in ts in  the lean concre te  base sha l l  be 
a t  leas t  2  fee t  f rom any  subsequent  longi tud ina l  jo in t  in  the  Por t land 
cement  concre te  pavement .  

305-3 .08 Plac ing and Finishing:  

Lean concre te  base sha l l  be  p laced and f in ished in accordance wi th  the 
app l icab le  requ i rements  o f  Subsec t ion  401-3 .04  o f  the  spec i f i ca t ions 
except  tha t  Subsec t ion 401-3 .04(F)  o f  the  spec i f i ca t ions ,  is  not  
app l icab le .  

Lean concre te  base may be  p laced e i ther  fo r  the  fu l l  w id th  in  a  s ingle  
pass  or  in  two or  more  passes ,  p rov ided tha t  each pass  is  a  min imum of  
12  fee t  wide wherever poss ib le .   Longi tud inal  cons t ruc t ion  jo in ts 
be tween passes  sha l l  con form to  the  requ i rements  o f  Subsec t ion 
305-3 .07  o f  the  spec i f ica t ions .  

The sur face  o f  the  lean concre te  base sha l l  be  f in ished to a  smooth 
f loa ted  sur face  and the  sur face p lane sha l l  no t  vary  by more  than 1 /8 
inch  in  any  d i rec t ion  when measured wi th  a  10- foo t  s t ra igh tedge,  nor 
vary  by  more  than 1 /4  inch  across  any  cons t ruc t ion jo in t .  

305-3 .09 Cur ing:  

Cur ing o f  lean  concre te base sha l l  begin  immedia te ly  a f te r  sur face 
f in ish ing opera t ions .   L iqu id  membrane- fo rming compound sha l l  be 
app l ied  to  the  sur face  and s ides  o f  the  lean concre te  base a t  a  ra te  of  
no t  less  than one ga l lon  per  100 square  fee t .  

The cur ing compound conta iner  sha l l  be  equ ipped wi th  a  ca l ib ra ted  s igh t  
g lass  fo r  ver i f i ca t ion  o f  quant i t ies  used. 

305-3 .10 Product ion Lot :  

The compress ive  s trength  and th ickness  o f  lean  concre te  base wi l l  be 
eva lua ted  fo r  each lo t  o f  p roduc t ion .   A lo t  sha l l  cons is t  o f  4 ,000 square 
yards ,  o r  f rac t ion  thereo f ,  o f  con t inuous ly  p laced lean concre te base,  on 
a  da i ly  bas is .  
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305-3 .11 Compressive  Strength:  

The min imum average compress ive  s t rength  o f  lean  concre te  base sha l l  
be  500 pounds per  square inch  fo r  each lo t  a t  seven days .   Each lo t  sha l l  
be  represented by  four  random samples .   A s t rength  tes t  wi l l  cons is t  o f  
the  average s t rength  o f  two cy l inders  p repared wi th  mater ia l  taken f rom 
a  s ingle  load o f  lean concre te  base.   I f  any  cy l inder shou ld show obv ious  
ev idence o f  improper  sampl ing,  mo ld ing,  o r  tes t ing,  i t  w i l l  be  d iscarded 
and the  s t rength  tes t  wi l l  cons is t  o f  the  s t rength  o f  the  remain ing 
cy l inder .   A l l  tes t  cy l inders  wi l l  be  prepared in  accordance wi th  the 
requ i rements  o f  AASHTO T 23 .   Tes t ing fo r  compress ive  s t rength  wi l l  be  
per fo rmed in  accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 
314.   The mean va lue  o f  the  four  compress ive  s trength  tes ts  wi l l  be  
repor ted  to  the  neares t  pound per  square  inch .   The un i t  p r ice  pa id  fo r  
the  lean concre te  base in  tha t  lo t  wi l l  be  ad jus ted  in accordance wi th  the 
prov is ions  o f  Subsec t ion  305-5  o f  the  spec i f i ca t ions .  

305-3 .12 Opening to Traf f ic :  

No t ra f f i c  o r  equ ipment  wi l l  be  permi t ted  on  lean concre te  base un t i l  the 
mater ia l  has  a t ta ined the  spec i f ied  seven-day  compress ive  s trength .   
However ,  when lean concre te  base is  to be  p laced ad jacent to  p rev ious ly 
cons t ruc ted  lean concre te base,  the  paver  and work b r idges  requ i red  for  
comple t ing the  new wid th  wi l l  be  permi t ted  on  the  lean concre te  base 72 
hours  a f te r  p lacement .  

The cont rac tor  sha l l  schedu le  i ts  opera t ions  and rou te  i ts  equ ipment 
such tha t  the  base is  sub jec ted  to  min ima l  t ra f f i c .   When i t  i s  necessary 
fo r  cons t ruc t ion  t ra f f i c  to  t rave l  on  lean concre te  base wh ich  has  a t ta ined 
the  spec i f ied  compress ive s t rength ,  the  t ra f f i c  sha l l  comply  wi th  a l l  lega l  
load  res t r ic t ions  app l icab le  to  t ra f f i c  on  s ta te  h ighways .   No over loaded 
veh ic les  wi l l  be  permi t ted to  t rave l  on  the  lean concre te  base under  any 
c i rcumstances .  

Damage to  the  cur ing compound or  to the lean concre te base wh ich 
occurs as a  resu l t  o f  the  cont rac tor 's  cons t ruc t ion  ac t iv i t ies  sha l l  be 
prompt ly  repa i red  by  the  cont rac tor  a t  no  addi t iona l  cos t  to  the 
Depar tment ,  when so  d i rec ted  by  the  Engineer .  

305-3 .13 Lean Concrete  Base Thickness: 

Lean concre te  base sha l l  be  cons t ruc ted to  the  spec i f ied th ickness.   
To le rances  a l lowed fo r  base and subgrade cons t ruc t ion  and o ther 
p rov is ions  o f  the  Spec i f ica t ions  wh ich  may a f fec t  th ickness  sha l l  no t  be 
cons t rued to  mod i fy  the  lean concre te  base th ickness  requ i rements .  

To  de termine th ickness  acceptab i l i t y ,  the  cont ractor  sha l l  d r i l l  4  inch 
min imum d iameter  cores  a t  the  loca t ions  spec i f ied  by  the  Engineer .  

The Engineer  wi l l  de termine  average core  th ickness  in  accordance wi th 
the  prov is ions  o f  AASHTO T 148,  except  tha t  the  measurements wi l l  be 
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made to  the  neares t  thousandth  o f  an inch ,  and the  average o f  the 
measurements  wi l l  be  repor ted  to  the  neares t  hundredth  o f  an  inch .  

When ca lcu la t ing average core  th icknesses ,  cores  wh ich  exceed the 
spec i f ied th ickness  by  more  than 0 .25  inches wi l l  be  cons idered to  have 
the  spec i f ied  th ickness  p lus  0 .25  inches .  

The Engineer  may make f ie ld  th ickness  measurements  in  l ieu  o f  
measurements  in  accordance wi th  AASHTO T 148 when an  in i t ia l  core 
taken f rom any  un i t  exceeds the  spec i f ied  th ickness;  however ,  when the  
in i t ia l  core  is  less than the  spec i f ied  th ickness  or  when there  is  any 
ques t ion  as  to  the  un i t  th ickness ,  th icknesses  wi l l  be  de termined in 
accordance wi th  AASHTO T 148.  

To  de termine the  acceptab i l i t y  o f  each lo t  o f  lean  concre te  base, the 
fo l lowing procedures  wi l l  be  fo l lowed: 

(A)  An in i t ia l  core  sha l l  be  dr i l led  in  each lo t  and,  i f  the  th ickness  
o f  the core  is  no t  de f ic ien t  by more  than 0 .25  inches ,  the 
th ickness  o f  the  lean concre te base in  tha t  lo t  wi l l  be 
cons idered acceptab le ;  

(B)  I f  the  th ickness  o f  the  in i t ia l  core  is  de f ic ien t  by  more  than 
0 .25  inches ,  bu t  less  than or  equa l  to  0 .75  inches ,  two 
add i t iona l  cores  sha l l  be  dr i l led  wi th in  tha t  lo t  and the 
th ickness  o f  the  th ree  cores  wi l l  be  averaged.   The  average 
o f  the th ree  cores wi l l  be  used to de termine acceptab i l i t y ,  
and the  un i t  p r ice  pa id  fo r  the  Lean Concre te  Base in  tha t  lo t  
wi l l  be  ad jus ted  as  spec i f ied  in  Subsec t ion  305-5  o f  the 
spec i f i ca t ions ;  and 

(C)  I f  any  core  is  de f ic ien t  by more  than 0 .75  inches ,  add i t iona l  
cores  sha l l  be  dr i l led  a t  in te rva ls no t  to  exceed 10  fee t  in  
each d i rec t ion  f rom the de f ic ien t  core ,  para l le l  to  the 
roadway center  l ine ,  unt i l  one  core  is  ob ta ined in  each 
d i rec t ion  wh ich  is  no t  def ic ien t  by  more  than 0 .75  inches.   
The lean concre te  base be tween these two cores  wi l l  be 
eva lua ted  separa te ly  f rom the  ba lance o f  the  lean concre te 
base in  tha t  lo t ,  and un less  o therwise  d i rec ted by  the 
Engineer ,  sha l l  be  removed and rep laced wi th  lean concre te 
base o f  the  spec i f ied  th ickness .  

At  a l l  loca t ions  where  cores  have been dr i l led ,  the  resu l t ing ho les  sha l l  
be  f i l led wi th  lean concrete  base or  o ther  s imi la r  mater ia l  as approved 
by  the  Engineer .  

305-4 Method of  Measurement:  

Lean concre te  base wi l l  be  measured by  the  square yard .  
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305-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  lean  concre te  base,  measured as  prov ided 
above,  wi l l  be  pa id fo r  at  the  cont rac t  un i t  p r ice ,  comple te  in  p lace ,  
except tha t  an ad jus tment  to  the  neares t  cen t  in  the  contrac t  un i t  p r ice 
wi l l  be  made in  accordance wi th  Tab le  305-1  and Tab le  305-2 ,  when 
e i ther  the  qua l i ty  o f  concre te  represented by  the  mean va lue o f  the  four 
compress ive  s t rength  tes ts  is  less  than the  spec i f ied  seven day 
compress ive  s t rength  or  when the average lengths  o f  cores ind ica tes 
de f ic ienc ies  in  th ickness by  more  than 0 .25  inches ,  bu t  less  than or  
equa l  to  0 .75  inches .  

Where  a  de f ic iency  ex is ts  in  bo th  the  average length  o f  cores  and the 
average compress ive  s t rength ,  the  amount  o f  the  cont rac t  un i t  pr ice 
a l lowed wi l l  be  the  appropr ia te  percentage o f  con t rac t  un i t  pr ice  a l lowed 
f rom Tab le  305 1  less  the un i t  p r ice  ad jus tment  f rom Tab le  305 2 .  

TABLE 305-1  
ADJUSTMENT IN CONTRACT UNIT PRICE FOR DEFICIENCY IN 

THICKNESS OF LEAN CONCRETE BASE  
Average Core  Length ,  Less  Than 

Spec i f ied  Th ickness :   Inches 
Un i t  Pr ice  Al lowed:  Percent  o f  

Cont rac t  
0 .00   to   0 .25 100 
0 .26   to   0 .35 93 
0 .36   to   0 .45 85 
0 .46   to   0 .55 75 
0 .56   to   0 .75 50 

Greater  than 0 .75* 25 
Note :  
 
*Mater ia l  represented by cores de f ic ien t  by  more than 0 .75  inches in 
th ickness  and/or  represented  by  lo ts  a t ta in ing seven-day 
compress ive  s t rengths  wi th  the mean va lue o f  the  four  compress ive 
s t rength  tes ts  less  than 350 pounds per  square  inch wi l l  be  eva lua ted 
as  to  acceptance.   The Engineer  wi l l  de termine  i f  the  mater ia l  can 
be  le f t  in  p lace .   Lean concre te  base a l lowed to  remain  in  p lace  wi l l  
be  sub jec t  to  the  un i t  p r ice  ad jus tments  p resented in  Tab les  305-1 
and 305-2 .   Lean concrete  base no t  permi t ted  to remain  in  p lace 
sha l l  be  removed and rep laced a t  no  add i t iona l  cos t  to  the 
Depar tment .  

 

TABLE 305-2  
ADJUSTMENT IN CONTRACT UNIT PRICE FOR DEFICIENCY IN 

COMPRESSIVE STRENGTH OF LEAN CONCRETE BASE  
Mean Compress ive  St rength  

(pounds per  square  inch) 
Un i t  Pr ice  Ad jus tment  * *  
(do l la rs  per  square  yard)  

500 or  more 0  
450  to   499 -  1 .50 
400  to   449 -  3 .25 
350  to   399 -  5 .00 

Less  than 350 *  -  7 .00 
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TABLE 305-2  
ADJUSTMENT IN CONTRACT UNIT PRICE FOR DEFICIENCY IN 

COMPRESSIVE STRENGTH OF LEAN CONCRETE BASE  
Notes :  

*Mater ia l  represented by cores de f ic ien t  by  more than 0 .75  inches in 
th ickness  and/or  represented  by  lo ts  a t ta in ing seven-day 
compress ive  s t rengths  wi th  the mean va lue o f  the  four  compress ive 
s t rength  tes ts  less  than 350 pounds per  square  inch wi l l  be  eva lua ted 
as  to  acceptance.   The Engineer  wi l l  de termine  i f  the  mater ia l  can 
be  le f t  in  p lace .   Lean concre te  base a l lowed to  remain  in  p lace  wi l l  
be  sub jec t  to  the  un i t  p r ice  ad jus tments  p resented in  Tab les  305-1 
and 305-2 .   Lean concrete  base no t  permi t ted  to remain  in  p lace 
sha l l  be  removed and rep laced a t  no  add i t iona l  cos t  to  the 
Depar tment .  

* *The Un i t  Pr ice  Ad jus tment  wi l l  be  mul t ip l ied  by  the  des ign  
th ickness  o f  lean  concre te base in  inches ,  the  produc t  d iv ided by 10,  
and rounded o f f  to  the  neares t  25  cents  to  de termine the  un i t  p r ice 
fo r  payment .  

SECTION 306 GEOGRID BASE REINFORCEMENT:  

306-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing and p lac ing a 
geogr id  mater ia l  wi th in  and/or  be low the  aggregate  base in  accordance 
wi th  the  requ i rements  o f  the  spec i f i ca t ions  and as  shown on the  pro jec t  
p lans .  

306-2 Mater ia ls :  

306-2 .01 Geogr id Mater ia ls :  

The geogr id  mater ia l  sha l l  be  supp l ied  in  accordance wi th  and conform 
to  the  mater ia l  requ i rements  o f  Subsec t ions  1014-1  and 1014-3  o f  the 
spec i f i ca t ions .  

306-2 .02 Geogr id Packaging,  Handl ing,  and Storage:  

The ident i f i ca t ion ,  packaging,  hand l ing,  and s to rage o f  the  geogr id 
mater ia l  sha l l  be  in accordance wi th  ASTM D4873.   Geogr id  ro l ls  sha l l  
be  fu rn ished wi th  su i tab le  wrapp ing fo r  p ro tec t ion f rom the  e lements ,  
p r imar i ly  u l t rav io le t  exposure ,  p r io r  to  p lacement .   Each ro l l  sha l l  be 
labe led  or  tagged to  p rov ide  produc t  iden t i f ica t ion  su f f ic ien t  to 
de termine the  produc t  type ,  manufac turer ,  quant i ty ,  lo t  number ,  ro l l  
number ,  da te  o f  manufacturer ,  sh ipp ing da te ,  and the  pro jec t  number 
and name to  wh ich  i t  i s  ass igned.   Ro l ls  wi l l  be  s to red  on  the  s i te  o r  a t  
another  ident i f ied  s to rage loca t ion  in  a  manner  wh ich  pro tec ts  them f rom 
the  e lements ,  and any  other  fac to r  wh ich  may cause damage to  the 
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mater ia l .   Care  shou ld  be taken to  p revent  mud,  wet cement ,  epoxy ,  and 
o ther  contaminat ing mater ia ls  wh ich  may permanent ly  a f f i x  themse lves 
to  the  gr id  mater ia l ,  f rom coming in to  contac t  wi th  the  geogr id .   I f  s to red 
ou tdoors ,  geogr id  ro l ls  sha l l  be  e leva ted  and pro tec ted  wi th  a  l igh t  
co lo red ,  opaque,  and waterproo f  cover .   At  no  t ime sha l l  the  geogr id  
mater ia l  be exposed to  u l t rav io le t  l igh t  fo r  a  per iod  exceed ing 14  days 
or  s to red  in  tempera tures be low 0  degrees  F or  in  ex t reme heat .   Torn ,  
damaged,  o r  de fec t ive  geogr id  wi l l  be  re jec ted .  

306-3 Construct ion Requirements:  

306-3 .01 Weather  Limitat ions:  

The geogr id  sha l l  no t  be  p laced when weather  o r  sur face  cond i t ions ,  in  
the  op in ion  o f  the  Engineer ,  a re  no t  su i tab le  fo r  p lacement .   Th is  wi l l  
normal ly  be  a t  t imes o f  wet  and snowy cond i t ions ,  heavy  ra in fa l l ,  
ex t reme co ld  o r  f ros t  cond i t ions ,  o r  ex t reme heat .  

306-3 .02 Equipment:  

Mechan ica l  o r  manua l  laydown equ ipment  sha l l  be  capab le  o f  lay ing the 
geogr id  p roper ly  and smooth ly ,  accord ing to  the  manufac turer 's  
recommendat ions .  

306-3 .03 Surface Preparat ion:  

I f  the  geogr id  mater ia l  i s  to  be  p laced d i rec t ly  on  the  subgrade,  the 
subgrade sur face  sha l l  be  compacted  and f in ished accord ing to 
Subsec t ions  203-3 .03 ,  203-10.03 ,  o r  205-3 .04  o f  the  spec i f i ca t ions  pr io r  
to  p lacement  o f  the  geogr id .   I f  the  geogr id  mater ia l  i s  to be  p laced 
wi th in  the  aggregate  base mater ia ls ,  the  aggregate  base sur face  upon 
wh ich  the  geogr id  wi l l  be  p laced,  sha l l  be  compacted  accord ing to  
Subsec t ion  303-3 .02  o f  the  spec i f i ca t ions  and f in ished accord ing to 
Subsec t ion  303-3 .03  o f  the  spec i f i ca t ions  be fore  p lacement  o f  the 
geogr id .  

306-3 .04 Geogr id P lacement:  

The geogr id  sha l l  be  ro l led  ou t  a long the  a l ignment  in  the  d i rec t ion  of  
advanc ing cons t ruc t ion .   A l l  wr ink les  and fo lds  shal l  be  removed. 

A 12- inch min imum over lap  is  requ i red  a t  a l l  t ransverse  and longi tud inal  
jo in ts .  

The center  o f  a  longi tud ina l  over lapped jo in t  in  a  geogr id  layer  sha l l  be 
s taggered a  min imum of  1  foo t  wi th  re la t ion  to  the  center  o f  a  longi tud ina l  
over lapped jo in t  in  any  immedia te  under ly ing geogr id  layer .  
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The center  o f  a  longi tud ina l  over lapped jo in t  in  a  geogr id  layer  be low an 
aspha l t ic  concre te pavement  sha l l  be  loca ted wi th in  1  foo t  o f  the center  
o f  a  lane or  wi th in  1  foo t  o f  the  center l ine  be tween two ad jacent  lanes .  

At  t ransverse  jo in ts ,  the  top  layer  o f  the geogr id  sha l l  over lap  the  lower 
layer  o f  geogr id  in  the  d i rec t ion  tha t  the  aggregate  base wi l l  be  p laced. 

The geogr id  sha l l  be tens ioned by  hand and anchored to  the  ground wi th 
secur ing p ins  a t  the  edges,  inc lud ing over laps ,  and in  the  center  o f  the 
ro l l  a t  30- foo t  in te rva ls a long the  ro l l  length ,  a t  the corners i f  app l icab le ,  
o r  as d i rec ted  by  the  Engineer .   Secur ing p ins sha l l  be  3 /16- inch 
d iameter  s tee l  bars ,  wi th  a  min imum length  o f  4  inches ,  po in ted  a t  one 
end and fabr ica ted wi th  a  head to  re ta in  a  s tee l  washer  hav ing an ou ts ide 
d iameter  o f  no t  less  than 1 .5  inches .   A l te rna t ive ly ,  U-shaped p ins  may 
be  used i f  approved by  the  Engineer .   The use o f  secur ing p ins may be 
reduced or  e l imina ted  by  the  Engineer  i f  i t  can  be  shown tha t  by  care fu l  
ins ta l la t ion  the  geogr id  is  adequate ly  tens ioned by hand and anchored 
by  the  p laced aggregate  in  a  p rogress ive  ins ta l la t ion  process  as 
recommended by  the  manufac turer 's  representa t ive.  

Care  sha l l  be  taken to  ensure  tha t  geogr id  sec t ions  do  no t  separa te  at  
over laps  dur ing cons t ruc t ion .   P lacement  o f  geogr id  a round corners  wi l l  
requ i re  cu t t ing o f  the  geogr id  p roduc t  and d iagona l  over lapp ing o f  the 
same to  make sure  tha t  excess ive  buck l ing o f  geogr id  mater ia l  does  no t  
occur .  

306-3 .05 Plac ing and Compact ing Aggregate  Fi l l :  

The aggregate  sha l l  be back dumped and spread in  a  un i fo rm l i f t  
ma in ta in ing the  des ign  aggregate  th ickness a t  a l l  t imes.   The aggregate  
mater ia l  sha l l  be b laded on to the geogr id  in  such a  manner tha t  the 
aggregate  ro l ls  on to  the  gr id  ahead,  by  gradua l ly  ra is ing the  dozer  b lade 
wh i le  mov ing ahead. 

I f  the  under ly ing mater ia l  i s  capab le  o f  suppor t ing rubber  t i re  t rucks  (end 
and be l ly  dumps)  they  may dr ive  over  the  gr id  a t  very  low speeds,  less 
than f ive  mi les  per  hour ,  and dump aggregate  as  they  go .   Sudden s tops 
and tu rn ing by  t rucks  sha l l  be  avo ided wh i le  on  the  gr id .   No t racked 
veh ic les sha l l  be a l lowed on  the gr id  un t i l  there  is  a min imum of  6  inches 
o f  mater ia l  be tween the  t racks  and the  gr id .  

Any  ru ts  wh ich  migh t  deve lop  dur ing spread ing or  compact ing the 
aggregate  sha l l  be  f i l led  wi th  add i t iona l  aggregate  ra ther than b laded 
f rom sur round ing areas .   P lac ing add i t iona l  aggregate  in to  the  ru t ted 
areas  ensures  tha t  the  des ign  aggregate  th ickness  is  ma in ta ined. 

Geogr id  damaged a f te r  o r  dur ing cons t ruc t ion wi l l  be  repa i red  in 
accordance wi th  the  manufac turer 's  recommended procedure .  

Aggregate  base sha l l  be  compacted  as  spec i f ied  in  Subsec t ion  303-3 .02 
o f  the  spec i f i ca t ions .   Aggregate  base mater ia l  sha l l  no t  be  mixed or  
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p rocessed on  the  geogr id .   The aggregate  base mater ia l  sha l l  be 
premixed a t  the  s tockp i le  a rea  or  another  loca t ion  in  a  manner  approved 
by  the  Engineer .   Aggregate  base mater ia ls  wi l l  be  sampled  fo r  
acceptance a f te r  p remix ing and pr io r  to p lacement  on the geogr id 
mater ia l .   Contaminat ion and segregat ion  o f  aggregate  base mater ia ls  
p r io r  to  o r  dur ing p lacement  sha l l  be  min imized.  

306-4 Method of  Measurement:  

Geogr id  base re in fo rcement  wi l l  be  measured by  the square  yard 
in -p lace .   Measurement  wi l l  be  to  the  neares t  square yard .   No a l lowance 
wi l l  be  made fo r  mater ia l  in  laps .  

306-5 Basis  of  Payment:  

The accepted quant i ty  of  geogr id  base re in fo rcement ,  measured as 
prov ided above, wi l l  be pa id  for  a t  the contrac t  un i t  p r ice  per  square  
yard ,  wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  fu rn ish ing a l l  labor ,  
mater ia l ,  and equ ipment ,  and per fo rming a l l  opera t ions  in  connect ion 
wi th  p lac ing the  geogr id .   No payment  wi l l  be  made fo r  geogr id  base 
re in fo rcement  wh ich  has  been re jec ted .  

SECTION 307 GEOCOMPOSITE EDGE DRAIN:  

307-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing a l l  labor ,  
equ ipment ,  and mater ia ls  to  ins ta l l  a  pavement  edge dra in  sys tem.   The 
dra inage sys tem sha l l  be  ins ta l led in  accordance wi th  the spec i f i ca t ions ,  
p lans ,  and manufac turer 's  recommendat ions .   The purpose o f  the 
geocompos i te  edge dra in is  to  p rov ide  dra inage for  the  pavement  base 
course  wh i le  res t r ic t ing loss  o f  f ines .  

307-2 Mater ia ls :  

307-2 .01 Geocomposi te  Edge Dra in:  

The geocompos i te  edge dra in  mater ia l  sha l l  be  supp l ied  in  accordance 
wi th  and conform to the mater ia l  requ i rements o f  Subsec t ions  1014-1 
and 1014-7  o f  the  spec i f ica t ions .  

307-2 .02 Geocomposi te  Packaging,  Handl ing,  and Storage:  

The ident i f i ca t ion ,  packaging,  hand l ing,  and s to rage o f  the 
geocompos i te  edge dra in mater ia l  sha l l  be  in  accordance wi th  ASTM 
D4873.   Geocompos i te  edge dra in  mater ia l  sha l l  be  fu rn ished in  ro l ls ,  or  
in  another  acceptab le  manner  wrapped wi th  a su i tab le  p ro tec t ive 
cover ing to  p ro tec t  the  fabr ic  f rom mud,  d i r t ,  dus t ,  debr is ,  o r  harmfu l  
u l t rav io le t  l igh t .   The edge dra in  mater ia l  sha l l  be  f ree  o f  de fec ts  o r  f laws 
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wh ich  s ign i f i can t ly  a f fec t  i ts  phys ica l  p roper t ies  a t  the  t ime o f  de l ivery 
and ins ta l la t ion .   Each ro l l  o r  package sha l l  be  labe led  or  tagged to  
p rov ide  produc t  iden t i f i cat ion  su f f ic ien t  to  de termine the  produc t  type,  
manufac turer ,  quant i ty ,  lo t  number ,  ro l l  number ,  da te  o f  manufac ture ,  
sh ipp ing da te ,  and the  pro jec t  number  and name to wh ich  i t  i s  ass igned.  
Geocompos i te  edge dra in  mater ia ls  sha l l  be  s to red  on  the  s i te  o r  a t  
another  loca t ion  approved by  the  Engineer  in  a  manner  wh ich  pro tec ts 
them f rom the  e lements .   I f  s to red  ou tdoors ,  the  mater ia ls  sha l l  be 
e leva ted  and pro tec ted  wi th  a  l i gh t  co lo red ,  opaque,  and waterproo f  
cover .   At  no  t ime sha l l  the  edge dra in  mater ia l  be  exposed to  d i rec t  sun 
l igh t  fo r  a  per iod  exceed ing 14  days .  

307-3 Construct ion Requirements:  

307-3 .01 Weather  Limitat ions:  

The geocompos i te edge dra in sha l l  no t  be  p laced when weather 
cond i t ions ,  in  the op in ion  o f  the  Engineer ,  a re no t  su i tab le  to  a l low 
p lacement  o r  ins ta l la t ion.   Th is  wi l l  normal ly  be  a t  t imes o f  wet  and 
snowy cond i t ions ,  heavy  ra in fa l l ,  ex treme co ld  and f ros t  cond i t ions ,  o r  
ex t reme heat .  

307-3 .02 Equipment:  

Trench ing equ ipment  sha l l  be  capab le  o f  excavat ing the  necessary 
t renches  fo r  the  edge dra in  and ou t le t  p ipes .   Mechan ica l  o r  manua l  
equ ipment  sha l l  be  capab le  o f  p roper ly  ins ta l l ing the  edge dra in  and 
la te ra l  ou t le t  p ipes ,  and back f i l l ing accord ing to the  spec i f i ca t ions ,  
p lans ,  and manufac turer 's  recommendat ions .  

307-3 .03 Genera l :  

The cont rac tor  wi l l  no t  be a l lowed to  begin  ins ta l la t ion  o f  the edge dra in 
sys tem un less a  representa t ive o f  the  edge dra in  manufac turer  o r  
supp l ie r  is  p resent .   The edge dra in  is  to  be  p laced in  accordance wi th 
the  manufac turer 's  recommendat ions  in  a  t rench hav ing the  d imens ions 
as  shown on the  p lans  or  as  requ i red  by  the  manufac turer  and approved 
by  the  Engineer .  

307-3 .04 Construct ion Method:  

The t renches  fo r  the  edge dra in  and necessary  la tera l  ou t le t  p ipes  sha l l  
be  neat ly  cu t  th rough exis t ing mater ia ls  to  the  l ines  and d imens ions 
shown on the  p lans  or  as  recommended by  the  manufac turer  and 
approved by  the  Engineer .   The t rench ing method sha l l  normal ly  be  by 
use  o f  whee l  cu t te r  t renching equ ipment  a l though an  a l te rna t ive  method 
may be  approved by  the  Engineer .   The edge dra in  mater ia l  inc lud ing 
la te ra l  ou t le t  p ipes ,  sha l l  be  p laced in  accordance wi th  the  p lans  and the 
manufac turer 's  recommendat ions .   The edge dra in sha l l  be  p laced so 
tha t  the  fabr ic  on  one s ide is  in  in t imate  contac t  wi th  the  aggregate  base 
mater ia ls .   I t  may be  necessary  to  use  spacers  or  b locks  to  keep the 
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edge dra in  up  aga ins t  the aggregate  base dur ing back f i l l ing.   The t rench 
wi th  the  edge dra in in  p lace  may be  back f i l led  wi th  minus-2- inch  mater ia l  
tha t  was  excavated  f rom the  t rench,  p rov ided tha t  sharp  rocks  or  o ther  
mater ia l  wh ich ,  in  the  op in ion  o f  the Engineer  may damage the fabr ic ,  
a re  removed. 

The so i l  back f i l l  sha l l  be  p laced in l i f t s  no t  to  exceed 6  inches  of  
compacted  depth  wi th  the back f i l l  compacted  to  a  dens i ty  no t  less  than 
95  percent  o f  the  max imum dens i ty  as  de termined in  accordance wi th 
the  requ i rements  o f  the  app l icab le  tes t  methods  o f  the  ADOT Mater ia ls  
Tes t ing Manua l ,  as d i rec ted  and approved by  the  Engineer .   Care  sha l l  
be  taken dur ing compact ion  to  p revent  damage to  the  edge dra in  mater ia l  
o r  la te ra l  p ipes .   The f ina l  2  inches  o f  the  edge dra in  t rench sha l l  be 
f i l led  wi th  ho t  aspha l t ic  concre te ,  meet ing the  mater ia l  requ i rements  of  
Sec t ion  409 o f  the  spec i f ica t ions ,  and compacted .   The amount  o f  t rench 
excavated  a t  any  t ime sha l l  no t  exceed the  amount  o f  pavement  edge 
dra in  sys tem wh ich  can be  ins ta l led  and the  backf i l l  comple ted  in  one 
work ing day .   Back f i l l  must  be  p laced to  the  top  o f  the  edge dra in  t rench 
i f  the  aspha l t ic  concre te  wi l l  no t  be  p laced in  the  same work ing day .  

Al l  necessary  sp l ices  and connect ions  are  to  be  made wi th  k i ts  fu rn ished 
by  the manufac turer  and in  accordance wi th the  manufac turer 's  
spec i f i ca t ions  and d i rec t ions .  

307-3 .05 Damage to Pavement:  

The cont rac tor  sha l l  no t  damage the  ad jacent  ex is t ing pavement  dur ing 
the  excavat ion  and p lacement  opera t ion .   Any  damage done to  the 
pavement  sha l l  be  repa i red ,  a t  no  add i t iona l  cos t  to  the  Depar tment ,  in  
a  method approved by  the Engineer .  

307-4 Method of  Measurement:  

Geocompos i te  edge dra in wi l l  be  measured by  the  l inear  foo t  in -p lace .   
Measurement  wi l l  be  to  the  neares t  foo t .   No a l lowance wi l l  be  made fo r  
laps  or  la tera l  p ipes .  

307-5 Basis  of  Payment:  

The accepted  quant i ty  o f  geocompos i te  edge dra in ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inear  foo t ,  
wh ich  pr ice sha l l  be fu l l  compensat ion  fo r  fu rn ish ing a l l  labor ,  mater ia l ,  
and equ ipment  and perfo rming a l l  opera t ions  in  connect ion  wi th 
ins ta l l ing the  geocompos i te  edge dra in  as  shown on the  pro jec t  p lans .   
No payment wi l l  be  made fo r  geocompos i te edge dra in  re jec ted due to 
e i ther  the  fau l t  o r  negl igence o f  the  cont rac tor .  
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SECTION 401 PORTLAND CEMENT CONCRETE PAVEMENT:  

401-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
cons t ruc t ing a  pavement sur face  us ing Por t land cement  concre te  and 
sha l l  inc lude cor ing opera t ions ,  fu rn ish ing and p lac ing dowels  and t ie  
bars ,  fu rn ish ing and p lac ing misce l laneous re in fo rc ing s tee l  and jo int  
mater ia ls ,  and cons t ruc t ing jo in ts  in  accordance wi th  the  de ta i ls  shown 
on the  p lans  and the  requ i rements  o f  the  spec i f ica t ions .  

The cont rac tor  sha l l  propor t ion ,  mix ,  p lace ,  f in ish ,  and cure  concre te  in  
accordance wi th  the  requ i rements  o f  the  spec i f i ca t ions .  

401-2 Mater ia ls :  

Por t land cement concre te  fo r  pavement sha l l  cons is t  o f  a  mix tu re o f  
hydrau l ic  cement ,  f ine aggregate ,  coarse  aggregate ,  water ,  and 
admix tu res .  

Un less  o therwise  prov ided,  Por t land cement  concre te  pavement  sha l l  
con form to  the  requ i rements  o f  Sec t ion  1006 o f  the  spec i f i ca t ions .   
Concre te  sha l l  be  Class  P.  

Mater ia ls  fo r  expans ion  jo in t  f i l le r  and jo in t  sea l  sha l l  con form to  the 
requ i rements  o f  Sec t ion  1011 o f  the  spec i f i ca t ions  un less  o therwise 
shown on the  pro jec t  p lans  or  spec i f ied  in  the  Specia l  Prov is ions .  

Mater ia ls  fo r  t ie  bars  and dowel  bars  sha l l  con form to  the  requ i rements  
o f  Sec t ion  1003 o f  the  spec i f i ca t ions .   Mater ia ls  fo r  dowel  bars  sha l l  
con form to  the  requ i rements  o f  AASHTO M 254 wi th  Type B coat ing  
except  tha t  the  core  mater ia l  sha l l  con form to  the  requ i rements  o f  ASTM 
A615,  Grade 40 .   When epoxy  coated  re in fo rc ing s tee l  i s  des ignated ,  i t  
sha l l  con form to  the  requ i rements  o f  Subsec t ion  1003-5  o f  the 
spec i f i ca t ions .  

L iqu id  membrane cur ing compound sha l l  con form to the  requ i rements  o f  
Subsec t ion  1006-6 .01(C)  o f  the  spec i f i ca t ions .  

401-3 Construct ion Requirements:  

401-3 .01 Genera l :  

At  leas t  20  days pr io r  to  pav ing,  the  cont rac tor  sha l l  fu rn ish the  fo l lowing 
in fo rmat ion  fo r  the  Engineer 's  rev iew fo r  spec i f i ca t ion  compl iance: 

(A)  A de ta i led  sequence and schedu le  o f  concre te  p lacement 
opera t ions  inc lud ing,  bu t  no t  necessar i ly  l imi ted  to ;  wid th  o f  
pavement  to  be  p laced, p roposed equ ipment ,  produc t ion 
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ra tes ,  work ing hours ,  concre te  hau l ing,  p lacement  methods , 
cur ing,  sawing,  and sea l ing methods ;  

(B)  A de ta i led  s tak ing p lan  fo r  subgrade cont ro ls  inc lud ing o f fse t  
requ i rements ;  and 

(C)  A t ra f f i c  con tro l  p lan  for  pavement cons t ruc t ion  opera t ions 
wh ich  inc ludes  prov is ions  fo r  the  p lacement  and 
main tenance o f  barr ie rs requ i red  to p ro tec t  the  pavement 
f rom t ra f f i c  fo r  a  min imum of  seven days  a f te r  concre te 
p lacement .  

Ma in l ine  concre te  pavement  sha l l  be  cons t ruc ted wi th  s l ip - fo rm pav ing 
equ ipment ;  however ,  a reas  inaccess ib le  to  s l ip - form pav ing equ ipment  
may be  cons t ruc ted  wi th  f i xed  s ide  fo rms.   Ramps and i r regu la r  
pavement  a reas  sha l l  be  cons t ruc ted  wi th  e i ther  s l ip - fo rm pav ing 
equ ipment  o r  f i xed  s ide  fo rms.  

Un less  o therwise  shown on the  p lans ,  the  main roadway,  inc lud ing 
concre te  shou lders  o r  d is t ress  lanes ,  sha l l  be  p laced in  a  s ingle  
mono l i th ic  pass ,  p rov ided the  f in ished sur face  o f  the pavement 
cons is ten t ly  conforms to  the  requ i rements  fo r  grade,  a l ignment  and 
pavement  smoothness  as  spec i f ied  here in .   Pav ing wid ths  wh ich  are  less 
than the  fu l l  ma in  roadway wid th  sha l l  be  cons t ructed  wi th  longi tud ina l  
cons t ruc t ion  jo in ts  tha t  a re  loca ted  on  the  lane l ine  or  a t  the  edge o f  the 
main  roadway. 

The cont rac tor  may submi t  an  a l te rna te  pav ing p lan  fo r  rev iew by  the 
Engineer .   The a l te rna te p lan  sha l l  be  submi t ted in  wr i t ing a t  leas t  
45  days  pr io r  to  pav ing and the  Engineer 's  approva l  sha l l  be  ob ta ined 
pr io r  to  p roceed ing wi th  a l te rna te  pav ing methods .  

Por t land cement  concre te  pavement  sha l l  be  cons t ruc ted  as  requ i red,  
smooth  and t rue  to  the  requ i red  l ines ,  grades ,  and d imens ions .  

Use o f  3 -D Mach ine  Cont ro l  PCC Pav ing (wi re less)  sha l l  requ i re  the 
cont rac tor  to  submi t  the type  o f  ver t ica l  and hor izon ta l  con t ro l  (any 
combina t ion  o f  Globa l  Pos i t ion ing Sys tem (GPS) ,  t o ta l  s ta t ions ,  and/or  
laser ) ,  and the proposed equ ipment  and da i ly  ca l ib ra t ion p lan wi th  the 
pav ing p lan  submi t ta l .   At  leas t  10  days  pr io r  to  pav ing,  the  cont rac tor  
sha l l  p rov ide  the  Engineer  wi th  e igh t  hours  o f  fo rmal  t ra in ing on  the  
equ ipment  p roposed by  the  cont rac tor  to  be  u t i l i zed  fo r  3 -D Mach ine 
Cont ro l  PCC pav ing.  

401-3 .02 Pavement  Base:  

The sur face o f  lean  concre te  base,  cement  t rea ted  base, o r  subgrade 
upon wh ich  the concre te pavement is  to be  p laced sha l l  con form to  the 
f in ish  and e leva t ion  requi rements  spec i f ied  fo r  the  mater ia l  invo lved.   
The sur face  sha l l  be  f ree o f  a l l  loose and ex t raneous mater ia l  and the 
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sur face  sha l l  be  un i fo rmly  mois tened immedia te ly  p r io r  to  p lac ing 
concre te .  

When Por t land cement  concre te  pavement  is  cons t ruc ted  over  lean 
concre te  base,  cur ing compound sha l l  be  app l ied  to  the  sur face  o f  the 
lean concre te base a t  a  ra te  o f  no t  less  than 1  ga l lon  per  150 square 
fee t .   The cur ing compound sha l l  be  Type 2  wi th  a  Class  A veh ic le 
conforming to  the  requ i rements  o f  Subsec t ion  1006-6 .01(C)  o f  the 
spec i f i ca t ions  and the  nonvo la t i le  por t ion  o f  the  Class  A veh ic le  sha l l  
con ta in  na tura l  o r  pe t ro leum waxes.   Th is  cur ing compound sha l l  be 
p laced in  add i t ion  to  cur ing compound p laced as par t  o f  lean  concre te 
base cons t ruc t ion  and sha l l  be  app l ied  no  more  than 24  hours  p r ior  to 
p lacement  o f  Por t land cement  concre te  pavement .   The cur ing compound 
sha l l  be  a l lowed to  se t-up  pr ior  to  p lacement  o f  Por t land cement 
concre te  pavement .  

Cur ing compound may be  app l ied  a f te r  p lacement  o f  requ i red  load 
t rans fer  dowel  assembl ies ;  however ,  un i fo rm coverage wi th  cur ing 
compound must  be  ach ieved under  the  dowel  assembl ies  and spot 
spray ing or  add i t iona l  app l ica t ions o f  cur ing compound may be  requ i red 
to  ach ieve  un i fo rm coverage.   I f  load  t rans fer  dowel  assembl ies  are 
p laced a f te r  app l ica t ion  of  cur ing compound,  the  cur ing compound sha l l  
be  a l lowed to  se t -up  pr io r  to  dowel  p lacement .   Cur ing compound 
membrane wh ich  is  damaged dur ing p lacement  o f  load  t rans fer  dowel  
assembl ies  or  dur ing other  opera t ions  sha l l  be  repa i red  wi th  a  
reapp l ica t ion  o f  cur ing compound pr io r  to  p lacement  o f  Por t land cement 
concre te  pavement .  

Por t land cement  concre te  pavement  sha l l  no t  be  p laced over  lean 
concre te  base or  cement  t rea ted base fo r  a t  leas t  seven days  a f te r  
p lacement  o f  the  lean concre te  base or  cement  t rea ted  base un less 
o therwise  approved by  the  Engineer .  

401-3 .03 Forming:  

(A)   General :  

Unless  the  pro jec t  requ i res  cont rac tor  survey ing,  the  Engineer  wi l l  p lace 
one s take  fo r  e leva t ion cont ro l  and a l ignment  on  each s ide  o f  the 
roadway a t  50- foo t  in te rva ls  and a t  grade breaks  in  accordance wi th  the 
cont rac tor 's  s tak ing p lan.   The cont rac tor  sha l l  make any  add i t iona l  
p ro jec t ions  necessary  to  es tab l ish  l ine  and grade. 

I f  the  pro jec t  requ i res survey ing by  the  cont rac tor ,  the  cont rac tor  sha l l  
p lace  s takes  fo r  e leva t ion cont ro l  and a l ignment  as spec i f ied  above,  o r  
as  approved by  the  Engineer .  

I f  3 -D Mach ine  Cont ro l  PCC Pav ing (wi re less)  is  ut i l i zed ,  the  cont rac tor  
sha l l  s take  fo r  ver t ica l  and hor izon ta l  con t ro l  on  each s ide  o f  the 
roadway a t  50- foo t  in tervals  and a t  grade breaks ,  as spec i f ied  e lsewhere 
here in ,  fo r  th ree  days o f  produc t ion  or  a  min imum d is tance o f  2 ,500 fee t ,  
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wh ichever  is  grea ter ,  fo r  ver i f i ca t ion .   Once ver i f i ca t ion  o f  3 -D Mach ine 
Cont ro l  PCC Pav ing (wi re less)  has been accepted  by the  Engineer ,  
s tak ing fo r  hor izon ta l  and ver t ica l  con t ro l  sha l l  iden t i fy  a l l  po in ts  o f  
curve  (P.C. ) ,  po in ts  o f  tangent  (P.T. ) ,  and o ther  a l ignment  changes,  and 
sha l l  be  a t  in te rva ls  o f  not  less  than 100 fee t  on  curves  and 200 fee t  on 
tangents ,  un less  o therwise  spec i f ied  by  the  Engineer .   In  no  case sha l l  
in te rva ls  exceed 1 ,000 fee t .  

(B)   Sl ip-Form Method:  

The cont rac tor  sha l l  se t  tau t  gu ide  l ines to  cont ro l  bo th  l ine  and grade, 
o r  deve lop a  3 -D s lope mode l  i f  3 -D Mach ine  Cont ro l  PCC Pav ing  
(wi re less)  is  u t i l i zed .  

Sl ip - fo rm equ ipment  sha l l  be  equ ipped wi th  au tomat ic  sens ing and 
cont ro l  dev ices  and sha l l  opera te  such tha t  the  mach ine  au tomat ica l ly  
fo l lows the  gu ide  l ine  (wi re )  o r  the  3-D s lope mode l  i f  3 -D Mach ine 
Cont ro l  PCC Pav ing (wi re less)  is  u t i l i zed .   The cont rac tor  sha l l  p rov ide 
e lec t ron ic da ta  f rom the  3-D s lope mode l  in  a  fo rmat  acceptab le  to  the 
Engineer  fo r  approva l  10 days  pr io r  to  pav ing.   The cont rac tor  sha l l  
check  and reca l ib ra te  the  3-D Mach ine  Cont ro l  sys tem every  day  tha t  
pav ing wi l l  be  per fo rmed. 

Sl ip - fo rm pav ing equ ipment  sha l l  be  equ ipped wi th  t rave l ing s ide  fo rms 
des igned to  la te ra l ly  suppor t  the  concre te  fo r  a  length  o f  t ime wh ich  is  
su f f ic ien t  to  p roduce pavement  o f  the  requ i red  c ross  sec t ion .  

No abrupt  changes in  longi tud ina l  a l ignment  o f  the  pavement  wi l l  be 
permi t ted .   The hor izon ta l  dev ia t ion  f rom the  a l ignment  shown on the 
p lans  sha l l  no t  exceed 0 .10  fee t .  

(C)   Fixed Form-Manual  Method:  

Forms sha l l  be  se t  to the requ i red  l ines  and grades  we l l  in  advance o f  
p lac ing concre te  and sha l l  be  as  approved by  the  Engineer  p r io r  to 
concre te  p lacement .  

Forms sha l l  be  made o f  s tee l  and have an  approved sec t ion  wi th  a  base 
wid th  o f  a t  leas t  4 inches  and a depth  equa l  to o r  grea ter  than the 
th ickness  o f  the  pavement .   The fo rms sha l l  be  s taked wi th  s tee l  s takes 
o f  appropr ia te  lengths .   Each fo rm sec t ion  sha l l  have a  s take  pocket  a t  
each end and a t  in te rva ls  o f  no t  more  than 5  fee t .   The s take  pockets 
sha l l  have a  dev ice fo r  lock ing the  fo rm to  the  s teel  s takes .   Each fo rm 
sec t ion sha l l  be  s t ra igh t  and f ree  o f  bends  and warps  a t  a l l  t imes.   The 
top  o f  each fo rm sec t ion  sha l l  no t  vary  f rom a  t rue p lane by  more  than 
1 /8  inch in  10  fee t  and the  ins ide  face  sha l l  no t  vary  more  than 1 /4  inch 
in  10  fee t .  

Wood or  o ther r ig id  fo rms may be  used in i r regu la r  a reas  as  approved 
by  the  Engineer .  
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Forms sha l l  be  thorough ly c leaned and o i led  each t ime they  are  used. 

Before  fo rms are  p laced,  the  under ly ing mater ia l  sha l l  be  f in ished to  the 
requ i red  grade and sha l l  be  f i rm and smooth .   The fo rms sha l l  be 
un i fo rmly  suppor ted  upon the  subgrade or  base and sha l l  be  p laced to 
the  requ i red  grade and a l ignment .   Forms sha l l  be  suppor ted  so  tha t  they 
wi l l  no t  dev ia te  more  than 1 /8  inch  f rom the  proper  e leva t ion  dur ing 
pav ing opera t ions .  

Forms sha l l  remain  in  p lace  un t i l  the day  a f te r  p lac ing the  concre te  and 
sha l l  be  removed in  a  manner  tha t  wi l l  p revent  damage to  the  pavement .   
Pry  bars  sha l l  no t  be  used be tween the  fo rms and the  pavement  under 
any  c i rcumstances . 

401-3 .04 Plac ing and Finishing:  

(A)   Genera l :  

When day t ime ambien t  tempera tures  are  expec ted  to  exceed 
100 degrees  F and when d i rec ted  by  the  Engineer ,  concre te  sha l l  be 
p laced on ly  be tween the  hours  o f  8 :00  p .m.  and 8 :00  a .m.  

Immedia te ly  p r io r  to  p lac ing concre te ,  the  cont rac tor  sha l l  ver i fy  tha t  the 
e leva t ions  o f  gu ide  wi res  cont ro l l ing s l ip - fo rm pavers  and the  e leva t ions 
o f  f i xed  forms are  such tha t  the  th ickness  and f in ished grade o f  the 
pavement  wi l l  be  in  accordance wi th  the requ i rements  o f  the  pro jec t  
p lans  and these spec i f i cat ions .  

Concre te  sha l l  be  p laced us ing methods  tha t  resu l t  in  a  min imum of  
hand l ing and segregat ion  and in  a  manner  tha t  wi l l  resu l t  in  the concre te 
be ing d is t r ibu ted  un i fo rmly  across  the  f ron t  o f  the  pav ing mach ine .  

Concre te  p lacement  sha l l  be  cont inuous  be tween expans ion  or  
cons t ruc t ion  jo in ts .   The concre te  sha l l  be  s t ruck  o f f ,  conso l ida ted  and 
f loa ted  by  mechan ica l  methods .   The cont rac tor  may,  wi th  the  approval  
o f  the  Engineer ,  use  a f ree  f loa t ing,  osc i l la t ing screed dev ice ,  wh ich  is  
a  min imum of  10  fee t  in  length  and a t tached to the  paver ,  in  con junc t ion 
wi th  o r  in  l ieu  o f  tubu la r  f loa ts .   When pavement  wid ths  are less than 
10  fee t  and where  i t  i s  imprac t ica l  to  use  mechanica l  methods ,  manua l  
methods  may be  used to  f in ish  the  concre te  sur face .  

I f  sur face  dry ing or  c rack ing shou ld occur  p r io r  to  the  app l ica t ion  o f  
cur ing mater ia l ,  the  en t i re sur face  o f  the  concre te  sha l l  be  kept  damp by 
app ly ing water  wi th  a  nozz le  tha t  a tomizes  the  f low so  tha t  a  mis t  and 
no t  a  spray  is  fo rmed.   The water  f rom the  nozz le sha l l  no t  be  app l ied 
d i rec t ly  upon the  concre te and sha l l  no t  be  a l lowed to  accumula te  on  the 
concre te  in  a  quant i ty  su f f ic ien t  to  cause a  f low or  wash the  sur face .  

The cont rac tor  sha l l  p ro tec t  the  base or  subgrade when equ ipment  is  
c leaned a t  the  end o f  each days  produc t ion .   A l l  concre te  depos i ted  on 
the  base or  subgrade dur ing the  c lean ing opera t ion  sha l l  be  removed 
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f rom the  base or  subgrade immedia te ly  a f te r  c lean ing is  comple ted .   Any  
damage to  the  base or  subgrade,  sha l l  be  repa i red,  as  approved by  the 
Engineer ,  p r io r  to commenc ing pav ing opera t ions.   Water wi l l  no t  be 
permi t ted  to  pond on  the  roadway. 

Any  concre te  wh ich  is  sp i l led ,  sp la t te red ,  o r  sca t te red  on  ex is t ing 
pavement  sha l l  be  removed be fore  the  end o f  each day 's  pav ing 
opera t ions .  

I t  i s  impor tan t  in  the  perfo rmance o f  the  work  and in  the  opera t ion o f  
equ ipment  tha t  no work  sha l l  lag and a l l  opera t ions  sha l l  be  comple ted 
wi th in  the  op t imum or  spec i f ied  t ime;  there fore ,  the Engineer  may order 
the  work  suspended,  i f  necessary ,  to  ma in ta in p roper  ba lance of  
opera t ions  so  as  to  insure  sa t is fac to ry  resu l ts .  

(B)   Sl ip-Form Method:  

The equ ipment  sha l l  spread,  conso l ida te ,  screed, and f loa t- f in ish  the 
concre te  so tha t  a  min imum of  hand f in ish ing wi l l  be  necessary and a 
we l l  conso l ida ted and homogeneous pavement is  p roduced.   Add i t ional  
labor  and equ ipment  sha l l  be  supp l ied  when pav ing beyond the  l imi ts  of  
the  s ide  forms is  requ i red.  

The mach ine sha l l  v ib ra te  the concre te fo r  the  fu l l  w id th  and depth  o f  
the  concre te .   Such v ib ra t ion  sha l l  be  accompl ished wi th  v ib ra t ing tubes 
or  a rms work ing in  the  concre te and spaced no t  more  than 24  inches 
center - to-center .   V ib ra to rs  sha l l  opera te  a t  a min imum of  8 ,000 
impu lses  per  minu te .   Concre te  p lacement  sha l l  cease immedia te ly  i f  a  
v ib ra to r  fa i ls  to func t ion  and cannot be immedia te ly  repa i red ,  rep laced, 
o r  supp lemented wi th  addi t iona l  v ib ra to rs .  

The mach ine sha l l  be opera ted wi th  as near ly  a cont inuous fo rward 
movement  as  poss ib le  and a l l  mix ing,  de l iver ing,  and concre te  spread ing 
opera t ions  sha l l  be  coordina ted  to p rov ide  un i fo rm progress .   I f  fo r  any 
reason i t  is  necessary  to s top  the  fo rward  movement  o f  the  paver ,  the 
v ib ra to ry  and tamping e lements  sha l l  a lso  be  s topped s imu l taneous ly .  

Pavement  edge s lump in  excess  o f  0 .02  fee t ,  exc lus ive  o f  edge round ing,  
sha l l  be  cor rec ted .   I f  cor rec t ion  is  no t  poss ib le  wh i le  the  concre te  is  
p las t ic ,  pavement  wi th  excess ive  edge s lump sha l l  be  cor rec ted  by  one 
o f  the  fo l lowing methods :  

(1 )  The pavement  sha l l  be removed by  saw-cu t t ing a  
d is tance no t  grea ter  than 1  foo t  f rom the  pavement  edge 
be tween ad jacent  t ransverse  jo in ts .   T ie  bars  sha l l  be 
p laced as  spec i f ied  in Subsec t ion  401-3 .05  of  the 
spec i f i ca t ions  and the  pavement  sha l l  be rep laced as 
par t  o f  ad jacent  Por t land cement  pavement cons t ruc t ion ;  
o r  
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(2 )  I f  excess ive  edge s lump can no t  be  cor rec ted  by  method 
one (1 )  above,  then the  pavement  sha l l  be  removed fo r  
the  fu l l  lane  wid th  be tween ad jacent  t ransverse jo in ts 
and rep laced as  spec i f ied  in  Subsec t ion  401-4 .03(C)  o f  
the  spec i f i ca t ions .  

When concre te  is  be ing p laced ad jacent  to  p rev ious ly  cons t ruc ted 
pavement ,  work  b r idges  fo r  p lac ing and f in ish ing the  pavement  and the 
t racks  on  one s ide  o f  the paver  may be  a l lowed on  the  new pavement 
p rov ided tha t :  

(1 )  The prev ious ly  p laced pavement  has  been p laced fo r  a  
min imum of  72  hours ;  

(2 )  Pressure  exer ted  on  the  pavement  by  the  paver  shal l  no t  
exceed 20  pounds per  square  inch ;  

(3 )  Tracks  on  the  paver  shal l  be  equ ipped wi th  p ro tec t ive 
pads ,  o r  the  sur face  o f  the  ex is t ing pavement  sha l l  be  
pro tec ted  so  tha t  the  sur face  is  no t  damaged;  and 

(4 )  No par t  o f  the  t rack  sha l l  be  opera ted  wi th in  1  foo t  o f  the 
edge o f  the  ex is t ing pavement .  

Any  pavement  wh ich  is  damaged by  the  cont rac tor 's  equ ipment  sha l l  be 
repa i red  as  approved by  the  Engineer  and a t  no  add i t iona l  cos t  to  the 
Depar tment .  

Wi th  the  except ion  o f  saws used fo r  the cons t ruc t ion  o f  weakened p lane 
jo in ts ,  no  o ther  cont rac tor 's  equ ipment  wi l l  be  a l lowed on  the  pavement 
un t i l  a l l  the  requ i rements  spec i f ied  here in  have been met .  

(C)   Fixed Form Method:  

Three types  o f  se l f -p ropel led  mechan ica l  equ ipment :   the  spreader ,  the 
f in isher ,  and the  f loa t  wi l l  be  requ i red ;  however ,  a  s ingle  mach ine 
combin ing two or  more  o f  these opera t ions  may be used i f  i t  has  been 
demonst ra ted  tha t  such a mach ine  wi l l  accompl ish sa t is fac to ry  resu l ts .   
A l l  whee ls  o f  a l l  mach ines  tha t  r ide  on  f in ished concre te  sur faces  sha l l  
be  equ ipped wi th  rubber  t i res .  

The concre te  sha l l  be spread un i fo rmly  be tween the  fo rms,  immedia te ly  
a f te r  i t  i s  p laced,  by  means o f  the spread ing mach ine .   The spreader 
sha l l  be  fo l lowed by  the  f in ish ing mach ine  equ ipped wi th  no t  less  than 
two osc i l la t ing or  rec ip roca t ing screeds .   The spread ing mach ine  or  the 
f in ish ing mach ine  sha l l  be  equ ipped wi th  v ib ra t ing equ ipment  tha t  wi l l  
v ib ra te  the  concre te  fo r  the  fu l l  pav ing wid th .   V ib ra to rs  sha l l  be  used 
ad jacent  to the  longi tud ina l  edge o f  the pavement .   These v ib ra to rs sha l l  
be  a t tached to  the  rear  o f  the  spread ing mach ine  or  to  the  f in ish ing 
mach ine .   V ib ra to rs  sha l l  no t  res t  on  new pavements  o r  s ide  fo rms or  
contac t  any  t ie  bars ,  and power  to  the  v ibra to rs  sha l l  be  such tha t  when 
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the  mot ion  o f  the  mach ine  is  s topped,  v ib ra t ion  wi l l  cease.   V ib ra to rs 
sha l l  opera te  a t  a  min imum of  8 ,000 impu lses  per  minu te .  

The concre te  sha l l  be  spread fu l l  w id th  be fore  be ing s t ruck  o f f  by  the 
f in ish ing mach ine .   The concre te  sha l l  be  s t ruck  o f f  and conso l ida ted  so 
tha t  the  sur face  wi l l  conform to  the  f in ished grade and c ross  sec t ion 
shown on the  pro jec t  p lans  and a t  the  same t ime leave su f f ic ien t  mater ia l  
fo r  the  f loa t ing opera t ion .   The spread ing or  f in ish ing mach ine  sha l l  
move over  the  pavement as  many t imes and a t  such in te rva ls  as  may be 
requ i red  to  ensure  thorough conso l ida t ion .  

Af te r  the  pavement  has  been s t ruck  o f f  and conso l ida ted ,  i t  sha l l  be 
f loa ted  wi th  an  approved longi tud ina l  f loa t .  

The cont rac tor  may use a  longi tud ina l  f loa t  composed o f  one or  more 
cu t t ing and smooth ing f loa ts ,  suspended f rom and gu ided by  a  r ig id  
f rame.   The f rame sha l l  be  car r ied  by four o r  more whee ls  r id ing on ,  and 
cons tan t ly  in  contac t  wi th,  the  fo rms. 

The cont rac tor  may use a  longi tud ina l  f loa t  wh ich  is  worked wi th  a 
sawing mot ion  wh i le  be ing he ld  in  a  f loa t ing pos i t ion  para l le l  to  the 
roadway center l ine  and wh i le  pass ing gradua l ly  f rom one s ide  o f  the 
pavement  to  the  o ther .   Movements  ahead a long the  center l ine o f  the 
roadway sha l l  be  in  success ive  advances  o f  no t  more  than one ha l f  the 
length  o f  the  f loa t .  

In  l ieu  o f  us ing e i ther  type  o f  longi tud ina l  f loa t ,  a  s ingle  mach ine  wh ich 
wi l l  a f fec t  sa t is fac to ry  conso l ida t ing,  f in ish ing and f loa t ing may be  used.  
Th is  mach ine  may be  towed by  a  spread ing mach ine .   Th is  combina t ion 
f in ish ing- f loa t ing mach ine sha l l  be  equ ipped wi th  sc reeds  and v ib ra to rs  
as  here inbefore  spec i f ied  fo r  f in ish ing mach ines.   F loa t ing  sha l l  be 
accompl ished wi th  a  non-osc i l la t ing f loa t  he ld  in  a suspended pos i t ion 
f rom the  f rame. 

I f  any  spread ing,  f in ish ing,  and f loa t ing equ ipment  is  no t  ma in ta ined in 
fu l l  work ing order  o r  i f  the  equ ipment  used by  the  cont rac tor  p roves 
inadequate  to ob ta in  resu l ts  p rescr ibed,  such equ ipment  sha l l  be 
improved or  sa t is fac to ry  equ ipment  subs t i tu ted  or  added. 

(D)   Fixed Form-Manual  Methods:  

Manua l  methods  may be  permi t ted  by  the  Engineer  in  a reas  inaccess ib le 
to  mechan ica l  equ ipment .  

When manua l  methods  are  permi t ted ,  concre te sha l l  be  depos i ted ,  
spread,  and s t ruck  o f f  to  such an  e leva t ion tha t ,  when proper ly  
conso l ida ted ,  the  sur face wi l l  con form to  the  requ i red  l ines  and grades.   
The s t r ike  board  sha l l  be moved fo rward  wi th  a  combined longi tud ina l  
and t ransverse  mot ion  so  tha t  ne i ther  end is  ra ised  f rom the  s ide  forms.  
Whi le  s t r ik ing o f f ,  a  s l ight  excess  o f  concre te  sha l l  be  kept  in  f ron t  o f  
the  cu t t ing edge a t  a l l  t imes.  
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The concre te  sha l l  be  conso l ida ted by in te rna l  v ib rat ion .   V ib ra to rs  sha l l  
opera te  a t  a  min imum of  8 ,000 impu lses  per  minu te .   Use o f  v ib ra tors 
fo r  sh i f t ing o f  the  concre te  mass  wi l l  no t  be  permi t ted .  

Af te r  conso l ida t ion ,  the  concre te  sha l l  be  tamped to  the  proper  sur face 
e leva t ion  and c ross  sec t ion  wi th  an  approved tamping or  sc reed ing 
dev ice  or  wi th  a  mechan ica l  v ib ra t ing un i t  spann ing the  fu l l  w id th 
be tween fo rms.   A smal l  surp lus  o f  concre te  sha l l  be  kept  in  f ron t  o f  the 
tamper  o r  v ib ra t ing un i t .   Tamping  or  v ib ra t ing sha l l  con t inue un t i l  the 
requ i red  c ross  sec t ion is  ob ta ined and the  mor ta r  is  f lushed s l igh t ly  to 
the  sur face .  

Other  approved methods  may be  used to  f in ish  the concre te .  

On grades  in  excess  o f  5  percent ,  a  second s t r ike  board  sha l l  fo l low 
beh ind  the  tamper  o r  v ib rat ing un i t  and sha l l  be  used in  the  same manner 
as  the  tamper  to  remove waves  caused by  the  f low o f  concre te .  

(E)   Joint  Finishing and Edging:  

The pavement  edges  and jo in ts  sha l l  be  edged in  accordance wi th  the 
de ta i ls  shown on the  p lans .  

(F)   Surface Textur ing:  

Sur face  tex tu r ing o f  the  p las t ic  concre te  sha l l  begin  immedia te ly  a f te r  
p lacement  and f in ish ing o f  the  concre te .   A l l  excess ive  sur face  water  
sha l l  be  d ispersed pr io r  to  commenc ing tex tu r ing opera t ions .   Tex tur ing 
sha l l  be  per fo rmed by  app ly ing a  longi tud ina l  bur lap  drag fo l lowed by 
longi tud ina l  tex tu r ing us ing s tee l  t ines .   When the  pavement  wi l l  be 
over la id  wi th  aspha l t ic  concre te  p r io r  to  open ing to  t ra f f i c ,  on ly  a  bur lap 
drag is  requ i red .  

Stee l  t ines  sha l l  be suppor ted  by  an independent  se l f -p rope l led  ro l l ing 
mechan ica l  b r idge.   The t i nes  sha l l  no t  be  suppor ted  manua l ly  except  in  
a reas  inaccess ib le  to  the  br idge.  

The ro l l ing mechan ica l  b r idge suppor t ing s tee l  t ines  sha l l  be  equ ipped 
and opera te  wi th  au tomat ic  sens ing and cont ro l  dev ices  wh ich  fo l low the  
same cont ro l  l ine  as  the  s l ip  fo rm paver .   Bur lap sha l l  no t  be  suppor ted 
on  the  ro l l ing mechan ica l  b r idge used to  suppor t  the  s tee l  t ines .  

Bur lap  sha l l  be  in  accordance wi th  AASHTO M 182,  Class  3  and sha l l  
t raverse the  fu l l  w id th  o f  the  pavement  to  wi th in  12  inches  o f  the 
pavement  edge.  

The t iming o f  the  tex tur ing opera t ions  is  c r i t i ca l .   Grooves tha t  c lose 
fo l lowing tex tu r ing wi l l  no t  be permi t ted ,  and tex tu r ing sha l l  be 
comple ted  so  tha t  the  sur face  is  no t  to rn  o r  unduly  roughened by  the 
tex tu r ing opera t ion .  
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Hand t ine  brooms sha l l  be  prov ided and ava i lab le  a t  the  job  s i te  a t  a l l  
t imes.  

T ine  tex tu r ing sha l l  be  per fo rmed so  tha t  the  grooves  produced wi l l  be 
un i fo rm in  spac ing,  depth,  and wid th .   Tex ture  shal l  be  para l le l  to  the 
center  l ine  o f  the  roadway and sha l l  ex tend over  the  en t i re  roadway wid th 
to  wi th in  th ree  inches  o f  the  pavement  edge.   Swerv ing groove pa t te rns  
wi l l  no t  be  permi t ted .  

Tex ture  grooves sha l l  be 1 /8  ±  1 /32  inch in  wid th  and 5 /32  ±  2 /32  inch  
in  depth .   The tex tu red  groove depth  wi l l  be  measured in  accordance 
wi th  the  requ i rements  o f  Ar izona Tes t  Method 310.  The center - to -center  
spac ing o f  the  grooves  sha l l  be  3 /4  ±  1 /8  inch .  

I f  necessary ,  hardened concre te  sha l l  be  tex tu red by  any  method tha t  
wi l l  p roduce the  requ i red  grooves .  

(G)   Cur ing:  

Cur ing compound sha l l  be app l ied  to  the  concre te  wi th in  15  minu tes  a f te r  
sur face  tex tu r ing opera t ions  and be fore  any  dry ing shr inkage or  c raze 
c racks  begin  to  appear .   In  the  event  o f  sur face dry ing or  c rack ing,  
app l ica t ion  o f  water  wi th  an a tomiz ing nozz le sha l l  be  s ta r ted 
immedia te ly  and sha l l  be cont inued un t i l  app l ica t ion  o f  cur ing mater ia l  
i s  begun or  resumed;  however ,  cur ing compound sha l l  no t  be  app l ied  
over  any  resu l t ing f ree  s tand ing water .  

L iqu id  cur ing compound sha l l  be app l ied  in one or  more  app l ica t ions 
to ta l ing no t  less  than 1  ga l lon  per  100 square  fee t .   The cur ing 
compound conta iner  sha l l  be  equ ipped wi th  a  ca l ibra ted  s igh t  g lass  fo r  
ver i f i ca t ion  o f  quant i t ies  used. 

When the  ambien t  tempera ture  is  above 85  degrees  F,  as  ver i f ied  by  a 
Depar tment - fu rn ished ca l ib ra ted  thermometer ,  the cont rac tor  sha l l  fog 
the  sur face  o f  the  concre te  wi th  an  a tomized mis t  of  water .   The sur face 
o f  the  pavement  sha l l  be  kept  mo is t  un t i l  in i t ia l  jo in t  sawing is  
comple ted ;  fogging done a f te r  cur ing mater ia l  has  been app l ied  sha l l  no t  
begin  un t i l  the cur ing compound has  se t  suf f ic ien t ly  to  p revent 
d isp lacement .  

When mis t ing is  requ i red ,  the  en t i re  sur face  o f  the  concre te  sha l l  be  kept  
damp by app ly ing water  wi th  a  nozz le tha t  a tomizes  the  f low so  tha t  a 
mis t  and no t  a  spray  are  fo rmed.   The mois tu re  f rom the  nozz le  sha l l  no t  
be  app l ied  under  p ressure  d i rec t ly  upon the  concre te  and sha l l  no t  be 
a l lowed to  accumula te on the  concre te in  a  quant i ty  su f f ic ien t  to  cause 
a  f low or  wash the  sur face .  

Concre te  cur ing sha l l  be  cont inued fo r  no t  less  than seven days  and any 
damaged cur ing mater ia l  sha l l  be  repa i red  immediate ly .  
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401-3 .05 Joints:  

(A)   Genera l  Requirements:  

Jo in ts  in  concre te  pavement  wi l l  be  des ignated  as  t ransverse  expans ion 
jo in ts ;  longi tud ina l  o r  t ransverse  cons truc t ion  jo ints ;  o r  longi tud ina l  o r  
t ransverse  weakened p lane jo in ts .  

The faces  o f  a l l  jo in ts  sha l l  be  cons t ruc ted  perpend icu la r  to  the  sur face 
o f  the  concre te  pavement.  

Jo in ts  sha l l  be  cons truc ted  o f  the type ,  to the  d imens ions ,  and a t  the 
loca t ions  shown on the  p lans  and as  spec i f ied  herein .  

Concre te  p laced in  lanes ad jacent  to  p rev ious ly  p laced concre te  sha l l  
have t ransverse  weakened p lane jo in ts  loca ted to  a l ign  wi th  the  
weakened p lane jo in ts  in  the  prev ious ly  p laced concre te .  

(B)   Longi tudinal  Joints:  

Longi tud ina l  jo in ts  in  the  main  roadway sha l l  be  weakened p lane jo in ts 
o r  cons t ruc t ion  jo in ts .   Weakened p lane jo in ts  shal l  be  cons t ruc ted  by 
sawing.  

Longi tud ina l  weakened p lane jo in ts  sha l l  be  cons t ruc ted  be tween t ra f f i c  
lanes  and a lso be tween t ra f f i c  lanes  and shou lders i f  concre te  shou lders 
wider  than f ive  fee t  a re  spec i f ied .  

Longi tud ina l  jo in ts  in  ramps and tapers  sha l l  be  e i ther  weakened p lane 
jo in ts  o r  cons t ruc t ion  jo ints .   The loca t ion o f  longi tud ina l  jo in ts  in  ramps 
and tapers  sha l l  be  as  approved by  the  Engineer .  

Load t rans fer  bars  sha l l  be  prov ided as shown on the  p lans ,  and sha l l  
be  p laced in  a l l  longi tud ina l  cons t ruc t ion  and weakened p lane jo in ts  by 
acceptab le  mechan ica l  methods ,  e i ther wh i le  the concre te is  s t i l l  p las t ic  
o r  a f te r  the concre te has hardened.   Bars  p laced in  hardened concre te  
sha l l  be  anchored wi th  an  adhes ive approved by  the  Engineer .   Bars 
p laced in  ad jacent  s labs  o f  d i f fe ren t  th icknesses  sha l l  be p laced wi th in 
1  inch  o f  the  mid-depth  o f  the  th inner  s lab .  

(C)   Transverse Joints:  

Transverse expans ion  jo in ts  sha l l  be  loca ted  a t  the  junc t ion  o f  roadway 
pavement  s labs  and br idge approach s labs .   Transverse  expans ion  jo in ts 
a t  loca t ions  o ther  than br idge approaches sha l l  be  loca ted  as  shown on 
the  p lans .   The jo in ts  sha l l  be  fo rmed in  accordance wi th  the  p lans ,  or  
as  d i rec ted  by  the  Engineer .    

Transverse  cons t ruc t ion  jo in ts  sha l l  be  cons t ruc ted  as  shown on the 
p lans  and as  spec i f ied  here in .   They  sha l l  be  p laced a t  the  end o f  each 
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day 's  p roduc t ion ,  o r  when p lacement  o f  concre te is  d iscont inued fo r  
more  than 90  minu tes .   Excess  concre te  sha l l  no t  be  p laced beyond a 
cons t ruc t ion  jo in t  a t  the  end o f  a  day 's  produc t ion .  

Load t rans fer  bars  sha l l  be  prov ided as shown on the  p lans ,  and sha l l  
be  p laced in  a l l  t ransverse  cons t ruc t ion  jo in ts  by  acceptab le  mechan ica l  
methods ,  e i ther  wh i le  the concre te  is  s t i l l  p las t ic  o r  a f te r  the  concre te 
has  hardened.   Bars  p laced in  hardened concre te  sha l l  be  anchored wi th  
an  adhes ive  approved by the  Eng ineer .   Bars  p laced in  ad jacent  s labs 
o f  d i f fe ren t  th icknesses  sha l l  be  p laced wi th in  1  inch  o f  the  mid-depth  o f  
the  th inner  s lab .  

Transverse  cons t ruc t ion  jo in ts  sha l l  be  fo rmed perpend icu la r  o r  skewed 
to  the  center  l ine  o f  the  roadway,  as  shown on the  p lans .  

Transverse weakened p lane jo in ts sha l l  be fo rmed by  sawing and sha l l  
be  cons t ruc ted  perpend icu la r  o r  skewed to  the  center l ine  o f  the roadway, 
as  shown on the  p lans .  

The loca t ion  o f  t ransverse  weakened p lane jo in ts  sha l l  be  as  shown on 
the  p lans .   The spac ing o f  the  las t  four  t ransverse  weakened p lane jo in ts 
fo r  each day 's  p roduc t ion may be  ad jus ted  by  ±  1  foo t .  

401-3 .06 Joint  Construct ion:  

(A)   Sawed Joints:  

Longi tud ina l  o r  t ransverse  weakened p lane jo in ts sha l l  be  sawed to the 
d imens ions  shown on the  p lans .   Excess  water  f rom the  sawing opera t ion 
wi l l  no t  be permi t ted to s tand on  any  subgrade to  be  paved.   The 
cont rac tor  sha l l  p rov ide and main ta in acceptab le  methods to  cont ro l  the 
water  used in  the  sawing so  the  subgrade is  no t  damaged.  

Sawed jo in ts  sha l l  be cons t ruc ted  be fore  uncont ro l led  pavement 
c rack ing occurs ;  however,  jo in ts  sha l l  no t  be sawed unt i l  the  concre te 
has  hardened enough to p revent  excess ive tear ing or  rave l ing dur ing 
sawing opera t ions .   The exac t  t ime when sawing wi l l  be  done sha l l  be 
de termined by  the  cont rac tor .  

The cont rac tor  sha l l  ma in ta in  an  add i t iona l  concre te  span saw on the 
pro jec t  s i te  a t  a l l  t imes dur ing wh ich  sawed jo in ts  are  be ing cons t ruc ted .   
The add i t iona l  saw sha l l  be  main ta ined in  good opera t ing cond i t ion  and 
sha l l  be  read i ly  ava i lab le  as  a  subs t i tu te  for  the  pr imary  concre te  saw. 

Any  procedure  used to  saw jo in ts wh ich  resu l ts  in  p remature  
uncont ro l led  c rack ing shal l  be  rev ised immedia te ly .   The cont rac tor  sha l l  
repa i r  damaged areas  or  random cracks  as  spec i f ied  and as  d i rec ted  by 
the  Engineer .  

I f  jo in ts  a re  sawed in  s tages ,  the  in i t ia l  saw cu t  shal l  be  o f  the  min imum 
spec i f ied  wid th  and sha l l  be  sawed to  the  depth  shown on the  p lans .  
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Su i tab le  gu ide  l ines  or  o ther  dev ices  sha l l  be  used to  assure  tha t  jo in ts 
a re  cons t ruc ted  a t  the  loca t ions  shown on the  p lans .  

Af te r  sawing,  the  jo in ts  sha l l  be  sea led  in  accordance wi th  the  fo l lowing:  

(1 )  Pr io r  to  app ly ing the  sea lan t ,  each jo in t  face  sha l l  be 
thorough ly  c leaned.   The method o f  c lean ing may be 
sub jec t  to  regu la t ion  by s ta te  o r  loca l  env i ronmenta l  
qua l i ty  en forcement  agenc ies .   When not  o therwise  
mandated  by  law or  regu la t ion ,  the  cont rac tor  sha l l  c lean 
the  jo in ts by  sand b las t ing.   The jo in ts  sha l l  then  be 
fu r ther  c leaned by  use  o f  h igh-pressure  a i r  je ts  so tha t  
each face  is  c lean,  dry ,  and dus t  f ree .   The a i r  used in 
c lean ing sha l l  be  f ree  o f  o i l  and  water ;  

(2 )  Aspha l t - rubber  jo in t  sea lan t  con forming to  Subsec t ion 
1011-3 o f  the  spec i f i ca t ions  sha l l  be used when Por t land 
cement  concre te pavement  is  over la id  wi th  an  aspha l t ic  
concre te  (aspha l t - rubber )  f r i c t ion  course .   S i l i cone jo in t  
sea lan t  con forming to  the  requ i rements o f  
Subsec t ion  1011-8  o f  the  spec i f i ca t ions  sha l l  be used 
when Por t land cement  concre te  pavement  is  no t  over la id 
wi th  an  aspha l t ic  concre te  (aspha l t - rubber )  f r ic t ion 
course .   Bo th  types  o f  sea lan t  sha l l  be  app l ied  in  
accordance wi th  the  manufac turer 's  recommendat ions ;  

(3 )  Al l  recommended manufac turer 's  f ie ld tes t ing sha l l  be 
done by  the  Engineer .   Necessary  repa i rs  resu l t ing f rom 
f ie ld  tes t ing sha l l  be  immedia te ly  repa i red by  the 
cont rac tor  a t  no  add i t ional  cos t  to  the  Depar tment .   Any  
sea lan t  sp i l led  on  the concre te  pavement  sha l l  be  
removed;  and 

(4 )  Immedia te ly  p r io r  to  app ly ing s i l i cone jo in t  sea lant ,  an 
expanded c losed ce l l  po lye thy lene foam backer rod ,  
approved by  the  Engineer  sha l l  be  inser ted  a long the  
jo in t  as  shown on the  p lans .   The backer  rod  sha l l  be  
compat ib le  wi th  the  jo in t  sea lan t  to  be  app l ied ,  and i ts  
d iameter  sha l l  be a t  leas t  25  percent  la rger  than the 
nomina l  wid th  o f  the  sawed jo in t .  

Jo in ts  sha l l  be  sea led  wi th in  10  work ing days  a f te r  the  concre te  has 
been p laced and pr io r  to  open ing the  pavement  to  any  t ra f f i c .  

(B)   Construct ion Joints:  

Longi tud ina l  and t ransverse  cons t ruc t ion  jo in ts sha l l  be  fo rmed in 
accordance wi th  the  de ta i ls  shown on the  p lans  or  as  d i rec ted  by  the 
Engineer .  
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When concre te  is  no t  f in ished,  tex tu red ,  and pro tec ted  wi th  cur ing 
mater ia l  wi th in  one hour a f te r  p lacement ,  the  Engineer  may order  the 
cont rac tor  to cons t ruc t  a  t ransverse  cons t ruc t ion jo in t  by sawing a t  the 
loca t ion  es tab l ished by  the  Engineer .   A l l  concre te  p laced beyond the 
cons t ruc t ion  jo in t  sha l l  be  removed and d isposed o f  by  the  cont rac tor ,  
a t  no  add i t iona l  cos t  to  the  Depar tment ,  p r io r  to  cont inu ing pav ing 
opera t ions .  

(C)   Transverse Expansion Joints:  

Transverse expans ion  jo in ts  sha l l  be  fo rmed in accordance wi th  the 
de ta i ls  shown on the  pro jec t  p lans  or  as  d i rec ted  by  the  Engineer .  

401-3 .07 Opening Pavement  to Traf f ic :  

Pavement  sha l l  no t  be  opened to  t ra f f i c  less  than seven days  a f te r  
p lacement ,  and un t i l  a l l  jo in ts  a re  sea led and the concre te  has  a t ta ined 
a  compress ive  s t rength  o f  a t  leas t  3 ,000 pounds per square  inch ,  un less 
o therwise  approved by  the  Engineer .  

401-4 Pavement  Evaluat ion and Remedia l  Measures:  

401-4 .01 Pavement  Surface Texture:  

The depth  o f  sur face  tex tu re  grooves ,  wi l l  be  measured in  accordance 
wi th  the  requ i rements  o f  Ar izona Tes t  Method 310. 

401-4 .02 Pavement  Smoothness:  

Pavement  smoothness  sha l l  be  eva lua ted  by  tes t ing wi th  a  p ro f i lograph.  

Pro f i lograph equ ipment  wi l l  be  fu rn ished by the  Depar tment .   A l l  
p ro f i lograph measurements  sha l l  be  made by  a  team composed o f  one 
Depar tment  employee and one cont rac tor  employee.   The work  sha l l  be  
shared equa l ly .   At  the  comple t ion  o f  each pro f i lograph run  bo th 
opera tors  sha l l  s ign  the  pro f i logram,  cer t i fy ing tha t  they  are  in  
agreement  tha t  the  equ ipment  was found to  be  opera t ing cor rec t ly  and 
tha t  the  pro f i logram is  a  cor rec t  representa t ion  o f  the  sur face  pro f i le .  

A pavement  Pro f i le  Index  sha l l  be  ob ta ined as  soon as  poss ib le  a f te r  
concre te  p lacement .  

Two pro f i lograph read ings  sha l l  be  taken in  each main l ine  t ra f f i c  lane ,  
each d is t ress  lane and each ramp lane inc lud ing tapers .   The 
pro f i lograph read ings  shal l  be  taken in  the  veh ic le whee l  pa ths ,  3  fee t  
f rom each lane edge o f  t ra f f i c  lanes  or  18  inches  f rom the  lane edge or  
pavement  edge o f  d is t ress  lanes .  

The tes ted  pro f i le  sha l l  begin  50  fee t  p r io r  to  the  concre te  p laced dur ing 
any  day 's  p roduc t ion  and sha l l  end 50  fee t  be fore  the  end o f  the  p laced 
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concre te .   The tes ted  prof i le  wi l l  inc lude br idge approaches and 50  feet  
o f  any  pavement  wh ich  abuts  the  new pavement .  

I f ,  dur ing any  day 's  p roduc t ion ,  less  than 3 ,000 lane- fee t  o f  pavement is  
p laced,  tha t  pavement  sha l l  be  tes ted  wi th  the  subsequent  day 's  
p roduc t ion .  

The cont rac tor  sha l l  b room the  pavement  o r  c lean the  pavement  by  o ther 
approved methods  immedia te ly  p r io r  to  p ro f i lograph tes t ing.  

Sur face  pro f i les  wi l l  be  eva lua ted  by  the  Depar tment  in  accordance wi th  
the  prov is ions  o f  Ar izona Tes t  Method 801.   The Pro f i le  Index  fo r  a  t ra f f i c  
lane  wi l l  be  the  average o f  the  two Pro f i le  Indexes  ob ta ined fo r  tha t  lane .  

Al l  ma in l ine  t ra f f i c  lanes ,  d is t ress  lanes ,  ramp lanes ,  and tapers  sha l l  
have a  Pro f i le  Index  o f  9  inches  or  less per  mi le  in  any  0 .1 -mi le  sec t ion . 

Payment  fo r  ma in l ine  t ra f f i c  lanes  wi l l  be  ad jus ted in  accordance wi th 
Subsec t ion  401-6  o f  the  spec i f i ca t ions ,  based on  the  Pro f i le  Index  o f  the 
t ra f f i c  lanes .  

Pro f i le  Indexes  grea ter  than 9  inches  per  mi le  per  0 .1 -mi le  sec t ion  sha l l  
be  reduced to  9  inches  or  less  per  mi le  per  0 .1 -mi le  sec t ion  by  gr ind ing 
or  pavement  remova l  and rep lacement  as  spec i f ied  here in .  

When pavement  wi l l  no t  be  over la id wi th  aspha l t ic  concre te  p r io r  to 
open ing to  t ra f f i c ,  gr ind ing o f  pavement  wh ich  has a  Pro f i le  Index o f  9 
inches  or  less  per  mi le  per  0 .1 -mi le  sec t ion  wi l l  on ly  be  permi t ted  to  
cor rec t  dev ia t ions  in  excess  o f  0 .3  inches  in  25  fee t  ( "must -gr inds")  as  
spec i f ied  here in  and when d i rec ted  by  the  Engineer .  

The cont rac tor  sha l l  remove h igh  pavement  a reas  wi th  ver t ica l  
dev ia t ions  grea ter  than 0.3  inches in  25  fee t  o r  less .   High  pavement 
a reas  sha l l  be  removed wi th  gr ind ing dev ices  or  mu l t ip le -saw dev ices  as 
approved by  the  Engineer.   Gr ind ing  mach ines  sha l l  be  o f  the  ro ta ry  type 
wi th  a  whee l  base o f  a t  leas t  10  fee t  and wi th  ver t ica l ly  ad jus tab le 
gr ind ing whee ls .   Bush hammers  or  o ther  impact  dev ices  sha l l  no t  be 
used. 

Af te r  remova l  o f  h igh  areas ,  the  a f fec ted  0 .1 -mi le  pavement  sec t ion  sha l l  
be  repro f i led ;  however ,  i f  the  or ig ina l  Pro f i le  Index  fo r  the  pavement  
sec t ion was wi th in  the  spec i f ied  range,  on ly tha t  port ion  o f  the  pavement 
wh ich  or ig ina l ly  con ta ined h igh  areas  sha l l  be  repro f i led .  

Eva lua t ions  o f  pavement  depress ions  wi l l  be  made based on  the 
presumed cor rec t ion o f  ad jacent  h igh  areas .   When the  pavement 
conta ins  depress ions  grea ter  than 0 .3  inches  in 25  fee t  o r  less ,  the 
cont rac tor  sha l l  gr ind  ad jacent  pavement  as  d i rec ted  by the Engineer  
and the  pavement  sha l l  be  repro f i led  as  spec i f ied  above. 
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When the  pavement conta ins  depress ions  grea ter  than 0 .5  inches in 
25  fee t  o r  less ,  the  pavement  sha l l  be  repa i red as  d i rec ted  by  the 
Engineer .   Such repa i rs  may inc lude add i t iona l  gr ind ing or  fu l l -depth 
pavement  rep lacement .   Upon comple t ion  o f  repa i rs ,  the  pavement  sha l l  
be  repro f i led  as  requ i red .  

I f ,  a f te r  the  repa i r  o f  h igh  and/or  depressed areas,  the  pavement  does 
no t  con form to  the  spec i f ied  pro f i le  requ i rements ,  add i t iona l  pavement 
gr ind ing and pro f i le  measurements  sha l l  be  per fo rmed as  d i rec ted  by  the 
Engineer .  

In  add i t ion  to the  Sur face  Pro f i le  Index  requ i rements ,  the pavement 
sur face wi l l  be  tes ted wi th a  10- foo t  s t ra igh tedge.   The sur face  sha l l  no t  
vary  in  any  d i rec t ion  by  more  than 1 /8  inch ,  except  a t  longi tud ina l  and 
t ransverse  cons t ruc t ion  jo in ts .   The sur face  sha l l  no t  vary  by  more  than 
1 /4  inch across  any  longi tud ina l  o r  t ransverse cons t ruc t ion jo in t .   
Gr ind ing wi l l  be  requ i red  to  ensure  tha t  these requ i rements  a re  sa t is f ied .  

The pavement  sha l l  be  ground in  a  manner  tha t  does  no t  fo rm a  smooth 
or  po l ished pavement  sur face .  

Al l  pavement  p ro f i le  repai rs  sha l l  be  made pr io r  to pavement  th ickness  
eva lua t ions .  

Remedia l  work  requ i red  to  cor rec t  pavement  smoothness  de f ic ienc ies 
sha l l  be  per formed by  the  cont rac tor  a t  no  add i t iona l  expense to  the 
Depar tment .  

The cont rac tor  sha l l  p rov ide  fo r  the  main tenance and pro tec t ion  o f  t ra f f ic  
dur ing pavement  p ro f i le  repa i rs  and subsequent  pavement  p ro f i le  
measurements as  d i rec ted  by  the Engineer  and a t  no  add i t iona l  expense 
to  the  Depar tment .  

401-4 .03 Pavement  Cracks:  

(A)   Genera l :  

Cracks  penet ra t ing the fu l l  dep th  o f  the pavement  sha l l  be repa i red  or  
the  c racked pavement  sha l l  be  removed and rep laced,  as  spec i f ied 
here in ,  p r io r  to  open ing the  pavement  to  pub l ic  t raf f i c .  

Wi th in  28  days a f te r  concre te  p lacement and pr io r  to  acceptance o f  the  
work ,  the  Engineer  wi l l  per fo rm a  pavement  c rack  survey .   The pavement 
sha l l  be  c leaned pr io r  to  the  c rack  survey .  

Cracks  wh ich  are  v is ib le  wi thout  magn i f ica t ion  and wh ich  requ i re  repa i r  
and pavement  s labs  wh ich  requ i re  rep lacement  wi l l  be  marked by  the 
Engineer  and sha l l  be  repa i red  or  rep laced by the  cont rac tor  as 
spec i f ied ,  and a t  no  add i t iona l  cos t  to  the  Depar tment .  
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Cracks  observed la te r  than 28  days a f te r  concre te p lacement  and pr io r  
to  f ina l  acceptance o f  the  work  sha l l  be  repa i red  by  the  cont rac tor  as 
spec i f ied and the  cos t  of  such repa i rs wi l l  be  shared equa l ly  by the 
cont rac tor  and the  Depar tment .  

The cont rac tor  sha l l  p rov ide  the Engineer  wi th  de ta i led  in fo rmat ion 
concern ing the methods and mater ia ls  to  be  used fo r  crack repa i r  and 
the  cont rac tor  sha l l  ob ta in  the  Engineer 's  approva l  o f  the  proposed 
methods  and mater ia ls  p r io r  to  beginn ing the  requ i red  repa i rs .  

The cont rac tor ,  a t  i t s  op t ion  and a t  no  add i t iona l  cos t  to  the  Depar tment ,  
may core c racked pavement ,  as approved by  the Engineer ,  to  de termine 
the  ex ten t  o f  c rack ing.  

(B)   Crack Repair :  

(1 )  Genera l :  

Random cracks  sha l l  be repa i red  us ing the  methods  and under  the 
cond i t ions  spec i f ied  here in .  

Crack  repa i r  sha l l  begin wi th in  seven days a f ter  comple t ion o f  the 
pavement  c rack  survey  and sha l l  be  comple ted  wi th in  30  days  a f te r  the 
s ta r t  o f  repa i rs .  

Payment  fo r  pavement  s labs  wh ich  requ i re  repa i rs  wi l l  be  ad jus ted  as 
spec i f ied  in  Subsec t ion  401-6  o f  the  spec i f i ca t ions.  

(2 )  Crack Repair  Requirements:  

(a )  Cracks in Jointed Pavement  Constructed wi th  
Load-Transfer  Dowel  Assembl ies:  

Longi tud ina l  c racks  wh ich  occur  more  than 54  inches  f rom a  longi tud ina l  
jo in t  o r  less than 12  inches  f rom a longi tud ina l  jo in t  sha l l  be repa i red  by 
the  rou t ing-and-sea l ing method. 

Transverse  c racks  sha l l  be  repa i red  by  the  epoxy- in jec t ion  method a f te r  
any  immedia te ly  ad jacent  uncracked jo in ts  a re  deepened to  1 /2  inch 
above the  dowels .  

(b)  Cracks in Jointed Pavement  Constructed wi thout  
Load-Transfer  Dowel  Assembl ies:  

Longi tud ina l  c racks  wh ich  occur  more  than 54  inches  f rom a  longi tud ina l  
jo in t  o r  less than 12  inches  f rom a longi tud ina l  jo in t  sha l l  be repa i red  by 
the  rou t ing-and-sea l ing method. 

When a t ransverse  c rack  c rosses or  te rmina tes  in a  t ransverse 
cont rac t ion  jo in t ,  the  uncracked por t ion o f  the  jo int  sha l l  be  f i l led  wi th  
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an  approved gray  co lo red epoxy  and the  c rack  shal l  be  repa i red by the 
rou t ing-and-sea l ing method.  

When a  t ransverse  c rack  approx imate ly  para l le ls  and is  wi th in  5  fee t  o f  
an  uncracked cont rac t ion jo in t ,  the uncracked jo in t  sha l l  be  c leaned and 
f i l led  wi th  an  approved gray  co lo red  epoxy  and the  c rack  sha l l  be 
repa i red  by  the  rou t ing-and-sea l ing method.  

When a  t ransverse  c rack is  more  than 5  fee t  f rom a  t ransverse  jo in t ,  
e i ther  c racked or  uncracked,  the  jo in t  sha l l  be  resawed and resea led  as 
or ig ina l ly  spec i f ied ,  and the  c rack  sha l l  be  repa i red  by  the  rou t ing-and-
sea l ing method. 

(c )  Cracks Occurr ing wi thin  Wheel  Path:  

Cracks  occur r ing wi th in  the  whee l  pa ths ,  wh ich  are  exc lus ive  o f  the 
areas  de f ined under Subsec t ions  401-4 .03(B) (2) (a )  and 401-
4 .03(B) (2) (b ) ,  sha l l  be  cons idered unrepa i rab le  and the  pavement  sha l l  
be  removed and rep laced in  accordance wi th  the  requ i rements  o f  
Subsec t ion  401-4 .03(C)  of  the  spec i f i ca t ions .  

(3 )  Crack Repair  Methods:  

(a )  Rout ing-and-Seal ing Method:  

When the  rou t ing-and-sea l ing c rack  repa i r  method is  spec i f ied ,  the  top 
o f  the c rack  sha l l  be  routed ,  wi th  a rou t ing mach ine  approved by  the 
Engineer ,  to  a  depth  o f  a t  leas t  3 /4  inch  and to a  wid th  no t  less than 
3 /8  inch  or  more  than 5 /8  inch .   The rou t ing mach ine  sha l l  be  capab le  o f  
c lose ly  fo l lowing the  pa th  o f  the c rack  and o f  widen ing the  top  o f  the 
c rack  to  the  requ i red  sec t ion  wi thout  spa l l ing or  o therwise  damaging the  
concre te .   Loose and f rac tu red  concre te  sha l l  be  removed and the  rou ted 
c rack  sha l l  be  thorough ly  c leaned and then sea led  wi th  an  approved gray 
co lo red  s i l i con  sea lan t .  

(b)  Epoxy- Inject ion Method:  

When the  epoxy- in jec t ion c rack  repa i r  method is  spec i f ied ,  the  crack 
sha l l  be  pressure  in jec ted wi th  an  approved gray  colo red  epoxy .  

Pressure  in jec t ion o f  epoxy  sha l l  be  done on ly  be tween the hours  o f  
11 :00  p .m.  and 7 :00  a .m.  

(C)   Pavement  Removal  and Replacement:  

Por t land cement  concre te  pavement ,  hav ing c racks  no t  repa i rab le  in  
accordance wi th  Subsec t ion  401-4 .03(B)  o f  the  spec i f i ca t ions ,  sha l l  be  
removed and rep laced as  d i rec ted  by  the  Engineer .  
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Cracked pavement  sha l l  be  removed and rep laced to  the  l imi ts  
es tab l ished by  the  Engineer  and wi l l  genera l ly  requ i re  remova l  o f  the  fu l l  
lane  wid th  o f  the  s lab  over  a  length  o f  a t  leas t  6  fee t .  

Pavement  s labs conta in ing a  s ingle  d iagona l  c rack  in te rsec t ing the 
t ransverse  and longi tud ina l  jo in ts  wi th in  1 /3  o f  the  wid th  and length  o f  
the  s lab  f rom the  corner sha l l  be repa i red  by  remov ing and rep lac ing the 
smal le r  por t ion  o f  the  s lab  as  d i rec ted  by  the  Engineer .  

Pavement  s labs  conta in ing mul t ip le  c racks  th rough the  fu l l  dep th  o f  the 
s lab ,  separa t ing the  s lab  in to  th ree  or  more  par ts ,  sha l l  be  en t i re ly  
removed and rep laced as  d i rec ted  by  the  Engineer .  

Excess ive ly  c racked pavement  sha l l  be  removed and rep laced over  the 
fu l l  pavement  wid th ,  as  d i rec ted  by  the  Engineer .  

Pavement  to  be  removed sha l l  be  cu t  fu l l -depth  pr io r  to  remova l .   In  
o rder  to  min imize  over-cut t ing,  4 - inch  d iameter  fu l l -depth  cores  sha l l  be 
dr i l led  a t  the corners  o f  the  pavement to  be  removed as d i rec ted by  the 
Engineer .  

Base mater ia l  wh ich is  damaged as  a resu l t  o f  pavement  remova l  sha l l  
be  repa i red  or  rep laced by  the  cont rac tor  as  approved by  the  Engineer .  

Removed pavement  and base mater ia l  sha l l  be d isposed o f  by  the 
cont rac tor ,  as  approved by  the  Engineer .  

Af te r  remova l  o f  c racked pavement ,  dowel  bars sha l l  be  p laced by 
dr i l l ing and anchor ing,  us ing an  approved epoxy ,  at  approx imate ly  mid-
depth  in  the  ex is t ing concre te  pavement .   Dowel  bars  p laced in 
longi tud ina l  cons t ruc t ion  jo in ts  sha l l  be  24  inches long,  epoxy-coated ,  
5 /8 - inch d iameter smooth  dowels  spaced a t  30 inches ,  cen ter - to -center .   
Dowel  bars  p laced in t ransverse  cons t ruc t ion jo ints  sha l l  be 24 inches 
long,  epoxy-coated ,  1 -1 /2  inch  d iameter  smooth  dowels  spaced a t  12 
inches ,  cen ter - to-center .   Dowel  bars  sha l l  be  p laced in  cons t ruc t ion 
jo in ts  wh ich  co inc ide wi th  ex is t ing t ransverse  weakened p lane jo in ts.   
These dowel  bars  sha l l  be  24  inches  long,  epoxy-coated ,  1 -1 /2  inch 
d iameter  smooth  dowels  p laced a t  d is tances  o f  6 ,  24 ,  42 ,  90 ,  117,  and 
135 inches  f rom the  ad jacent  longi tud ina l  jo in t  wh ich  is  neares t  to  the 
ou ts ide  shou lder .  

Rep lacement  concre te  sha l l  be  p laced,  f in ished and cured  in  accordance 
wi th  the  requ i rements  spec i f ied  fo r  the  or ig ina l  pavement .  

401-4 .04 Pavement  Thickness:  

Concre te  pavement  sha l l  be  cons t ruc ted  to  the  spec i f ied  th ickness .   
To le rances  a l lowed fo r  base and subgrade cons t ruc t ion  and o ther 
p rov is ions  o f  the spec i f i ca t ions  wh ich  may a f fec t  th ickness  sha l l  no t  be 
cons t rued to  mod i fy  such th ickness  requ i rements .  
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Pavement  wi l l  be  eva lua ted  fo r  th ickness  by  the  lo t .   A th ickness  lo t  sha l l  
no t  con ta in  more  than one th ickness  depth  and wi l l  normal ly  be  one fu l l  
sh i f t ’ s  p roduc t ion .   For  par t ia l  sh i f ts ,  more  than one sh i f t  may be 
inc luded in  a  th ickness  lot .   In  add i t ion ,  when more  than one th ickness 
depth  is  p laced in  the  same sh i f t ,  each ind iv idua l  th ickness  depth  p laced 
in  tha t  sh i f t  may be  combined wi th  por t ions  o f  o ther sh i f ts  tha t  have the 
same th ickness  depth  to fo rm a  th ickness  lo t .   When a  th ickness  lo t  
inc ludes  more  than one sh i f t ’ s  p roduc t ion ,  i t  shal l  no t  exceed 5 ,000 
square  yards  un less  o therwise  approved by  the  Engineer .   The 
cont rac tor  sha l l  submi t  a th ickness  lo t  layout  p lan to  the  Engineer  for  
approva l  p r io r  to  pav ing.  

The cont rac tor  sha l l  ob ta in  ten  cores  per lo t ,  in  accordance wi th  Ar izona 
Tes t  Method 317,  under  the  observa t ion  o f  an  ADOT representa t ive ,  and 
a t  randomly  se lec ted loca t ions  des ignated by  the  Engineer .   However ,  
the  Engineer  may exc lude cer ta in loca t ions  f rom random sampl ing 
shou ld  the  Engineer  de termine tha t  the  loca t ion  o f  the  work  p rec ludes 
normal  cons t ruc t ion  opera t ions .   The ADOT representa t ive sha l l  take 
immedia te  cus tody  o f  the  cores .   A l l  cores  wi l l  be  measured by  the 
Depar tment  in  accordance wi th  the  prov is ions  o f  AASHTO T 148,  except 
tha t  ind iv idua l  measurements  on  each core  wi l l  be  de termined to  the 
neares t  thousandth  o f  an inch ,  and the  average o f  such measurements 
wi l l  be  de termined to  the  neares t  hundredth  o f  an  inch .   I f  any  core 
ind ica tes  a  de f ic iency  o f  0 .60  inches  or  more  f rom the  spec i f ied 
th ickness ,  tha t  core  sha l l  no t  be  used fo r  de termin ing the  th ickness 
proper ty  o f  the  lo t ,  and add i t iona l  cores  sha l l  be  dr i l led  a t  in te rva ls  no t  
exceed ing 10  fee t  in  each d i rec t ion  f rom the def ic ien t  core  loca t ion,  
measured para l le l  to  the  center  l ine ,  un t i l  one  core  is  ob ta ined in  each 
d i rec t ion  wh ich  is  no t  de f ic ien t  by  0 .60  inches  or  more .   Pavement 
be tween these two cores sha l l  be cons idered as re jec ted .   The average 
o f  the  measurements  o f  the  two cores  wi l l  rep lace  the  measurement  o f  
the  or ig ina l  de f ic ien t  core  in  de termin ing the  th ickness  proper ty  o f  the 
lo t .  

At  a l l  loca t ions  where  cores  have been dr i l led ,  the  resu l t ing ho les  sha l l  
be  f i l led  wi th  concre te  as  approved by the  Engineer and a t  no  add i t iona l  
cos t  to  the  Depar tment .  

401-5 Method of  Measurement:  

Por t land cement  concre te  pavement  wi l l  be  measured by the square 
yard ,  ca lcu la ted  f rom the d imens ions  shown on the  p lans  and ad jus ted 
by  the  amount  o f  any  change ordered by  the  Engineer .   Any  open ing in  
excess  o f  1  square  yard wi l l  no t  be  measured fo r  payment .   No a l lowance 
wi l l  be  made fo r  pavement p laced in  excess  o f  the  spec i f ied  d imens ions .  

401-6 Basis  of  Payment:  

The accepted  quant i t ies  o f  Por t land cement  concre te  pavement,  
measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice 
ad jus ted  as  here ina f te r  p rov ided,  and sha l l  inc lude fu l l  payment  fo r  
fu rn ish ing a l l  labor ,  mater ia ls ,  too ls ,  equ ipment ,  and inc identa ls ,  and for  

TABLE OF CONTENTS INDEX



SECTION 401 

275 
 

do ing a l l  the  work invo lved in cons t ruc t ing the  pavement  comple te in  
p lace  as  shown on the  p lans  and spec i f ied  here in .   When load t rans fer  
dowel  assembl ies  a re  spec i f ied ,  separa te  payment  fo r  th is  work  wi l l  be  
as  spec i f ied  in  the  Spec ia l  Prov is ions .  

No separa te  payment  wi l l  be  made fo r  jo in ts ,  the  cos t  be ing cons idered 
as  inc luded in  the  contract  i tem fo r  Por t land cement  concre te  pavement . 

Cracked pavement  s labs wh ich  requ i re  repa i r  in  accordance wi th  the 
prov is ions  o f  Subsec t ion  401-4 .03(B)  o f  the  spec i f i ca t ions  wi l l  be  pa id 
fo r  a t  80  percent  o f  the  cont rac t  un i t  p r ice  fo r  the  pavement  repa i red ,  as 
measured be tween the  or ig ina l  longi tud ina l  and t ransverse  pavement 
jo in ts  abut t ing the  repa i red  pavement ;  however ,  no  ad jus tment  to  the 
cont rac t  un i t  p r ice  wi l l  be  made fo r  pavement  s labs  wh ich  conta in  on ly 
c racks wh ich  are  observed la te r  than 28  days a f te r  concre te  p lacement .   
Un i t  p r ice  ad jus tments  fo r  c racked pavement  s labs  wh ich  requ i re  repa ir  
wi l l  be  made independent ly  o f  a l l  un i t  p r ice adjus tments  made for  
compress ive  s t rength ,  pavement  th ickness ,  and pavement  smoothness . 

Payment  fo r  th ickness  and compress ive  s t rength  wi l l  be  by  the  lo t .  Lo t  
l imi ts  fo r  th ickness  are descr ibed in  Subsec t ion  401-4 .04  o f  the 
spec i f i ca t ions .   Lo t  l imi ts  fo r  compress ive  s t rength  are  descr ibed in 
Subsec t ion  1006-7 .04(B)  o f  the  spec i f i ca t ions .  For  each lo t ,  pay  fac to rs  
wi l l  be  de termined fo r  increas ing or  decreas ing the un i t  p r ice o f  the  lo t  
o r  re jec t ion  o f  the  lo t .   The “Percent  o f  Lo t  Wi th in  L imi ts  (PWL)”  fo r  
th ickness  and compress ive  s t rength  sha l l  be  de termined in  accordance 
wi th  the  requ i rements  o f  Subsec t ion  109.11  o f  the spec i f i ca t ions .   Pay 
fac to rs  fo r  th ickness  and compress ive  s t rength  sha l l  be  de termined by 
en ter ing Tab le  401-1  wi th  PWL.  

TABLE 401-1  
Pay Factors  for  Thickness and 

Compressive  Strength 
PWL Pay Factor  

(Dol lars /Square  Yard)  
100 +1.00 

95-99 +0.75 
90-94 +0.50 
85-89 0 .00 
80-84 -0 .25 
75-79 -0 .75 
70-74 -1 .75 
65-69 -3 .25 
60-64 -5 .00 

Be low 60 Re jec t  
 
Pay  Fac tors  fo r  th ickness and compress ive  s t rength  wi l l  be  de termined 
and app l ied separa te ly .   A to ta l  Pay  Fac tor  sha l l  be  de termined for  each 
lo t  by  summing the  ind iv idua l  pay  fac to rs  fo r  th ickness  and compress ive 
s t rength .   Any  lo t  wi th  a  to ta l  Pay  Fac tor  less  than minus  $5 .00 wi l l  be 
re jec ted .   Any  lo t  wi th  a  PWL be low 60 fo r  e i ther  th ickness  or  
compress ive  s t rength  wi l l  be  re jec ted .  
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When pavement  wi l l  no t  be  over la id wi th  aspha l t ic  concre te  p r io r  to 
open ing to  t ra f f i c ,  the  uni t  p r ice  pa id  fo r  pavement  on  main l ine  t ra f f i c  
lanes  and f reeway- to - f reeway ramps wh ich  have a  Pro f i le  Index  less  than 
or  equa l  to 9 .0  inches per  mi le  per  0 .1 -mi le  sec t ion  a f te r  cor rec t ion  o f  
a l l  dev ia t ions  in  excess  of  0 .3  inches  in  25  fee t  ( "must -gr inds")  wi l l  be  
ad jus ted  in  accordance wi th  Tab le  401-2 .  

 TABLE 401-2   

 (Use when pavement  wil l  not  be  over la id  wi th  
aspha l t ic  concre te  p r io r  to  open ing to  t ra f f i c . )  

 

Prof i le  Index (P. I . )  
[ inches per  mi le  

per  0 .1  mi le  
sect ion]  

Uni t  Pr ice  Adjustment  

7.0  or  Less Plus  ($0 .20)  x  [7 .0  -  (P. I . * ) ]  per  square  
yard  ($1 .00  Max imum) (See Notes) 

7 .1  to  8 .0 Minus  $0 .50  per  square  yard 
8 .1  to  9 .0 Minus  $1 .00  per  square  yard 

Notes :  

(1 )  P. I . *  =  Pro f i le  Index  (P. I . )  rounded to  the  neares t  who le  number .  

(2 )  The "p lus"  un i t  p r ice  ad jus tment  wi l l  no t  be  made fo r  pavement 
p laced wi th in  each 0 .1-mi le  sec t ion  wh ich  has  gr ind ing in  excess 
o f  1 .5  percent  o f  the  area inc luded in  any  t ra f f i c  lane  invo lved.  

 
When pavement  wi l l  be  over la id  wi th  aspha l t ic  concre te  p r io r  to  open ing 
to  t ra f f i c ,  the un i t  p r ice pa id  fo r  pavement  on  main l ine  t ra f f i c  lanes  and 
f reeway- to - f reeway ramps wh ich  have a  Pro f i le  Index  less  than or  equa l  
to  9 .0  inches  per  mi le  per  0 .1 -mi le  sec t ion  wi l l  be  ad jus ted  in  accordance 
wi th  Tab le  401-3 .  

TABLE 401-3  
(Use when pavement  wil l  be  over la id  wi th  

aspha l t ic  concre te  p r io r  to  open ing to  t ra f f i c . )  
Prof i le  Index (P. I . )  

[ inches per  mi le  
per  0 .1  mi le  

sect ion]  
Uni t  Pr ice  Adjustment  

7.0  or  Less Plus  ($0 .10)  x  [7 .0  -  (P. I . * ) ]  per  square  yard  
($0 .50  Max imum) (See Note)  

7 .1  to  8 .0 Minus  $0 .25  per  square  yard 
8 .1  to  9 .0 Minus  $0 .50  per  square  yard 

 Note :   

(1 )  P. I . *  =  Pro f i le  Index  (P. I . )  rounded to  the  neares t  who le  number .  
 
Un i t  p r ice  ad jus tments  for  pavement  smoothness  wi l l  no t  be  made fo r  
pavement  in  d is t ress  lanes ,  shou lders ,  serv ice in te rchange ramps, 
tapers ,  c ross  roads ,  o r  f ron tage roads .  
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Un i t  p r ice  ad jus tments fo r  pavement  smoothness  wi l l  be  made 
independent ly  o f  a l l  un i t  p r ice  ad jus tments  made fo r  pavement 
th ickness ,  compress ive  s t rength ,  and c racked pavement  s labs  wh ich  
requ i re  repa i r .  

Pavement  re jec ted  in  accordance wi th  th is  Sec t ion  or  Sec t ion  1006 o f  
the  spec i f i ca t ions  sha l l  be removed and rep laced wi th  pavement  meet ing 
the  requ i rements  o f  bo th  sec t ions .   However ,  wi th in  ten  days  o f  
no t i f i ca t ion  o f  re jec ted  pavement ,  the  cont rac tor  may submi t  a  wr i t ten  
proposa l  to  accept  the  pavement  a t  a  reduced un i t  p r ice .   When the 
cont rac tor  has  e lec ted  to  re ly  on  the  resu l ts  o f  core  tes t ing fo r  
compress ive  s t rength ,  the  ten  days  wi l l  commence upon no t i f i ca t ion  o f  
the  resu l ts  o f  core  tes t ing.   Such proposa l  sha l l  con ta in  an  engineer ing 
ana lys is  o f  the  an t ic ipa ted  per fo rmance o f  the  pavement  i f  a l lowed to 
remain  in  p lace .   The reduc t ion  in  un i t  p r ice  sha l l  re f lec t  the 
commensura te  reduc t ion  in  l i fe  expec tancy ,  bu t  in  no  case sha l l  i t  be 
less  than the to ta l  o f  the  negat ive  pay  fac to rs  invo lved.   Wi th in  f i ve 
work ing days  a f te r  rece iv ing the  cont rac tor ’s  p roposa l ,  the Engineer  wi l l  
de termine  whether  o r  no t  to  accept  i t  and  wi l l  so  no t i fy  the  cont rac tor .   
I f  the  proposa l  is  no t  accepted ,  the  pavement  sha l l  be  removed and 
rep laced as  here inbefore spec i f ied .   I f  the proposa l  is  accepted ,  the 
Engineer  wi l l  spec i fy  the  cond i t ions  o f  acceptance. 

SECTION 402 PORTLAND CEMENT CONCRETE PAVEMENT 
REPAIRS:  

402-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing a l l  labor ,  
mater ia ls ,  and equ ipment necessary  to  repa i r  Por t land cement  concre te 
pavement in  accordance wi th  the  requ i rements  o f  these spec i f i ca t ions 
and as  shown on the  pro jec t  p lans  or  es tab l ished by  the  Engineer .  

The k ind  o f  Por t land cement  concre te  pavement  repa i r  may cons is t  of  
one or  a  combina t ion  o f  the  fo l lowing:  

(A)  Spa l l  Repa i rs ;  
(B)  Slab  Repa i rs ;  
(C)  Pavement  Gr ind ing;  
(D)  Pavement  Groov ing;  
(E)  Jo in t  and Crack  Repa i r ;  and/or  
(F)  Edge Sea l ing.  

402-2 Spal l  Repairs:  

402-2 .01 Descr ipt ion:  

The work  sha l l  cons is t  of  fu rn ish ing a l l  mater ia ls  and remov ing loose 
mater ia l  and temporary b i tuminous pa tch  mater ia l  f rom potho les ,  
damaged jo in ts ,  and spa l led  areas ,  thorough ly  c lean ing the  repa i r  area 
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and p lac ing new patch  mater ia l  in  accordance wi th  the  de ta i ls  shown on 
the  pro jec t  p lans  and as  spec i f ied  here in ,  and in  reasonab ly c lose 
conformi ty  wi th  the  ex is t ing pavement  c ross-sec t ion .  

402-2 .02 Mater ia l  Requirements:  

(A)   Genera l :  

Patch  mater ia ls  sha l l  a t ta in  compress ive  s trength o f  2 ,000 pounds per  
square  inch wi th in  s ix  hours .   The pa tch mater ia l  sha l l  a t ta in the requ i red 
compress ive  s t rength  pr ior  to  open ing to  t ra f f i c .  

(B)   Accelerated Strength Port land Cement  Concrete 
 Patch Mater ia l :  

The patch  mater ia l  sha l l  be  an  Acce le ra ted  St rength  Por t land Cement 
Concre te  mix tu re  cons is t ing o f  Type I I I  Por t land Cement  and ca lc ium 
ch lo r ide or  o ther acce le ra to rs  meet ing AASHTO M 144 and sha l l  a t ta in 
a  compress ive s t rength  of  a t  leas t  2 ,000 pounds per  square inch in  s ix  
hours .   Mater ia ls  fo r  the concre te mix  sha l l  con form to  the  requ i rements 
o f  Sec t ion  1006 o f  the  spec i f i ca t ions  fo r  Class  S concre te .   The coarse  
aggregate  sha l l  be  as  des ignated  for  s ize  No.  67  in  accordance wi th 
AASHTO M 43.  

(C)   Rapid Set t ing Patch Mater ia l :  

Rapid  se t t ing pa tch  mater ia l  sha l l  be  a  p roduc t  approved by  the 
Engineer .   A l i s t  o f  approved pa tch  mater ia ls  is  ma in ta ined on the 
Depar tment ’s  approved produc t  l i s t .  

(D)   Epoxy Resin Grout  Patch Mater ia l :  

Epoxy  res in  pa tch  mater ia l  sha l l  be  a  low modu lus  mois tu re  insens i t i ve 
epoxy  mor ta r  grou t  p repared in  accordance wi th  the  manufac turer 's  
recommendat ions .   F ine  aggregate  incorpora ted  in to  the  grou t  sha l l  meet  
the  f ine  aggregate  gradat ion  requ i rements  spec i f ied in  Subsec t ion  1006-
2 .03(B)  o f  the  spec i f i ca t ions .   The epoxy  b inder :  aggregate  ra t io  sha l l  
be  be tween 1 :7  and 1 :10.   The epoxy  b inder  mater ia ls  sha l l  meet  the 
requ i rements  spec i f ied  in ASTM C881.  

(E)   Flex ible  Epoxy Patching Mater ia l :  

(1 )  Descr ipt ion:  

The patch ing mater ia l  shal l  be  a mix tu re  o f  a so lvent less ,  med ium cur ing 
t ime,  s t ress  re l ieved f lex ib le  coat ing epoxy  and 100 percent  vu lcan ized 
granu la ted  rubber .  
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(2 )  Mater ia ls :  

The epoxy  sha l l  be  a  two component ,  low v iscos i ty  mix tu re  and have a 
gray  co lo r  when mixed.  The cur ing per iod sha l l  be  seven days  a t  
s tandard  labora tory  cond i t ions .   The cured  epoxy  sha l l  meet  the 
fo l lowing phys ica l  requ i rements :  

Test  Method 
Requirements  Test Mater ia l  

ASTM D638 Tens i le  St rength :  ps i  900 (min imum) 
ASTM D638 Tens i le  Elongat ion :  % 85 (min imum) 

Gardner 
Impact  Res is tance:  pounds 
   Di rec t   
   Reverse 

 
grea ter  than 160 
grea ter  than 80 

AASHTO T 237 Tens i le  Bond St rength :  ps i  310 (min imum) 
ASTM D648 Heat  Def lec t ion  Tempera ture :  °F  25 
ASTM D2240 Hardness :  Shore  D 62  (min imum) 

AASHTO T 237 Slan t  Shear  St rength :  ps i  2 ,000 
(min imum) 

 
The ground rubber  sha l l  be  f ree  o f  fabr ic ,  wi re  o r  o ther  contaminat ing 
mater ia ls .  

(3 )  Packaging and Marking:  

The ground rubber  sha l l  be  in t roduced in to  each o f  the  two components 
by  the  manufac turer  a t  the  p lace  o f  p roduc t ion ,  no t  a t  the  job  s i te .   Each 
conta iner  o f  bo th  components  sha l l  be  labe led  and legib ly  marked wi th  
the  manufac turer 's  name,  the  t rade name o f  the produc t ,  component 
ident i f i ca t ion ,  and the  exp i ra t ion  da te o f  the  manufac turer 's  she l f  l i fe  
war ran ty .   Mater ia l  tha t  has  exceeded the  she l f  l i fe  war ran ty  exp i ra t ion 
da te  sha l l  no t  be  used. 

(4 )  Cert i f icat ion Requirements:  

A Cer t i f i ca t ion  o f  Compl iance conforming to  the  requ i rements  o f  
Subsec t ion  106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .  

402-2 .03 Construct ion Requirements:  

(A)   Genera l :  

Spal led  areas  to  be  repai red  wi l l  be  des ignated  by  the  Engineer  and 
sha l l  be repa i red  pr io r  to any  requ i red  pavement  gr ind ing.   The ex tent  
o f  the  repa i r  a rea  wi l l  be  marked by  the  Engineer  and wi l l  be  no  less  
than 3  inches  ou ts ide  the  area  o f  de laminat ion .   The Engineer  wi l l  be  
the  f ina l  au thor i ty  i f  quest ions  ar ise  in  regard  to  the  need fo r  pa tch ing 
or  the  ex ten t  o f  a  requ i red  pa tch .  
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Spa l led  areas  less  than 6  inches  in  length  and 1-1 /2  inches  in  wid th ,  
wh ich  are  ad jacent  to jo in ts ,  sha l l  no t  be repa i red under  th is  
spec i f i ca t ion .  

Patch ing mater ia l  sha l l  no t  be  p laced under  cond i t ions  wh ich  wi l l  
adverse ly  a f fec t  the  qua l i ty  o f  work .   The Engineer  sha l l  be  the  so le 
judge in  de termin ing the  su i tab i l i t y  o f  work ing cond i t ions .  

Concre te  wi th in  the  pa tch  area  sha l l  be  broken ou t ,  to  the  min imum depth  
spec i f ied  for  the  pa tch mater ia l  be ing used,  wi th  l igh t  to  med ium 
pneumat ic  too ls  un t i l  sound c lean concre te  is  exposed.   I f  the  depth  o f  
the  spa l led  area  exceeds ha l f  the  th ickness  o f  the concre te  pavement 
s lab ,  the  a f fec ted  pavement  sha l l  be  removed and rep laced,  as 
des ignated  by  the Engineer  and in  accordance wi th the  requ i rements o f  
Subsec t ion  402-3  o f  the  spec i f i ca t ions .  

Aspha l t ic  concre te  shou lders ad jacent  to  a pa tch  sha l l  be cu t  
longi tud ina l ly  to  the  depth  o f  the  pa tch  and to  a  wid th  o f  no t  more  than 
12  inches .   The cu t  sha l l  ex tend 1  foo t  beyond bo th  t ransverse  l imi ts  o f  
the  pa tch  to  fac i l i ta te  p lacement  o f  fo rm work .   Shou lders  sha l l  be 
pa tched wi th  mater ia l  s imi la r  to  the  ex is t ing shou lder  mater ia l .  

Pr io r  to  pa tch ing,  the  exposed faces  o f  the  concre te sha l l  be  sandb las ted 
f ree  o f  loose par t ic les ,  o i l ,  dus t ,  t races  o f  aspha l t ic  concre te ,  and o ther 
contaminates .   Pr io r  to  p lacement  o f  the  bond ing agent ,  a l l  sandb las t ing 
res idue sha l l  be  removed wi th  compressed a i r  and h igh  suc t ion  vacuums.  
Sand fo r  sandb las t ing sha l l  be  sharp  and c lean and capab le  o f  pass ing 
a  No.  10  s ieve  and sha l l  leave the  exposed concre te  face  c lean and dry .  

The sur face o f  the spa l led  area  or  b reakup sha l l  be  c lean and dry  so 
tha t  pa tch ing mater ia l  wi l l  fo rm a  proper  bond.   The area to  be  c leaned 
and pa tched sha l l  be  l imi ted  to  the  area  des ignated  by  the  Engineer .   
Pa tch ing mater ia l  sha l l  be  conf ined to  the  l imi ts  o f  the  repa i r  and sha l l  
no t  lap  on to  the  sur round ing pavement .  

Patch  mater ia l  sha l l  be  p laced or  conso l ida ted  to  e l imina te  vo ids  a t  the 
in te r face  o f  the  pa tch  and ex is t ing concre te .   I f  a  par t ia l  depth  repa i r  
a rea  abuts  a  work ing jo in t  o r  c rack  wh ich  penet ra tes  the  fu l l  dep th  o f  the 
s lab ,  a  temporary  insert  o r  o ther  bond-break ing med ium such as  
s ty ro foam s t r ips  sha l l  be  used to  ma in ta in  the  work ing jo in t  o r  c rack  fo r  
the  fu l l  dep th  o f  the  pa tch and a t  the  same wid th  as  the  ex is t ing jo in t  o r  
c rack  wh i le p lac ing pa tch mater ia l .   Repa i r  mater ia l  sha l l  no t  bear on  an 
ad jacent  s lab .  

The pa tch  sha l l  be  f in ished to  the  c ross-sec t ion  o f  the  ex is t ing pavement 
and tex tu red  wi th  a  s t i f f  br is t led  brush.   Tex tur ing sha l l  con form to  tha t  
o f  the ex is t ing pavement .   The pa tch sur face  sha l l  be  s t ruck o f f  f lush 
wi th  the  ex is t ing pavement  sur face .  
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(B)   Accelerated Strength Port land Cement  Concrete 
 Pavement  Patch:  

Patch  boundar ies  sha l l  be saw cu t  and broken ou t  to  a  depth  o f  a t  leas t  
1 -1 /2  inches .  

Fo l lowing  the  remova l  and c lean ing o f  the  area  to  be  pa tched,  and pr ior  
to  p lac ing pa tch  mater ia l ,  an  approved bond ing agent  sha l l  be  app l ied 
to  the  pa tch  area .   The bond ing agent  sha l l  be  appl ied  in  a th in  coat ing 
and scrubbed in to  the  surface  wi th  a  s t i f f  br is t led  brush.   P lacement  o f  
pa tch  mater ia l  sha l l  be  de layed un t i l  the  bond ing agent  becomes tacky .  

(C)   Rapid Set t ing Patch:  

Rapid  se t  pa tch  mater ia ls  sha l l  be  ins ta l led  in  accordance wi th  
manufac turer 's  ins truc t ions .   In  o rder  to  assure proper  mix ing and 
p lacement ,  a  qua l i f ied  manufac turer 's  representa t ive  fo r  the  approved 
produc t  sha l l  be  present  at  the  s ta r t  o f  spa l l  repa i r  opera t ions ,  and sha l l  
remain  un t i l  the  Engineer is  sa t is f ied  tha t  the  contrac tor  is  con forming 
to  the  recommended procedures .  

Patch  boundar ies  sha l l  be saw cu t  and broken ou t  to  a  depth  o f  a t  leas t  
1 -1 /2  inches ,  o r  as  recommended by  the  manufac turer ,  wh ichever  is  
grea ter .  

I f  recommended by  the  manufac turer ,  the  area  to  be  pa tched sha l l  be 
pr imed wi th  a  bond ing agent  compat ib le  wi th  the  pa tch  mater ia l  be ing 
used. 

(D)   Epoxy-Resin Grout  Patch:  

Patch  boundar ies  sha l l  be  saw cu t  and broken ou t  to  a  min imum depth 
o f  1 -1 /2  inches .  

Pr io r  to  p lacement o f  epoxy- res in  grou t ,  the  contrac tor  sha l l  fu rn ish  a 
grou t  mix  des ign  fo r  rev iew and approva l .  

The epoxy-components  sha l l  be  mixed in  s t r ic t  compl iance wi th  the 
manufac turer 's  recommendat ions  be fore  aggrega te  is  added to  the 
mix tu re .  

(E)   Flex ible  Epoxy Patch:  

Use o f  f lex ib le  epoxy  mater ia ls  sha l l  be  in  accordance wi th  the 
manufac turer 's  recommendat ions  un less  o therwise  spec i f ied  by  the 
Engineer .  

The cont rac tor  sha l l  remove the  spa l l  a rea  to  be  rep laced to  a  min imum 
depth o f  2  inches or  to  a  so l id  sur face by saw cu t t ing and ch ipp ing wi th 
a  pneumat ic  hammer ,  wi thout  damaging the  under ly ing in tac t  concre te .   
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Al l  loose par t ic les  sha l l  be  removed be fore  app ly ing the  f lex ib le  epoxy 
in lay .  

The cont rac tor  sha l l  mix  on ly  the  amount  o f  mater ia l  tha t  can  be  used 
be fore  the  exp i ra t ion o f  the  po t  l i fe  fo r  the  mater ia l .   The two par ts  sha l l  
be  thorough ly  mixed in  the i r  own conta iners  be fore combin ing the  par ts  
together  as  recommended by  the  manufac turer .   The cont rac tor  sha l l  
b lend the  mix  thorough ly fo r  the  length  o f  t ime recommended by  the 
manufac turer ,  mak ing sure  the  mater ia l  con ta ins  no  lumps or  s treaks ,  
and care fu l ly  scrap ing the  s ides  and bo t tom o f  the conta iner .  

The mater ia l  sha l l  be  p laced in  the  area  to  be  pa tched,  the  sur face 
leve led  o f f  even wi th  the  sur round ing pavement ,  and any  excess  mater ia l  
removed. 

402-2 .04 Method of  Measurement:  

Spal l  repa i rs  wi l l  be  measured by  the  square  foo t  fo r  a l l  pa tches 
cons t ruc ted .   Each pa tch wi l l  be  measured to  the neares t  0 .1  square  
foo t .   The to ta l  cumula t ive  measurement  o f  a l l  pa tches  wi l l  be  rounded 
to  the  neares t  square  foot .  

402-2 .05 Basis  of  Payment:  

The accepted  quant i t ies  o f  spa l l  repa i rs ,  measured as  prov ided above, 
wi l l  be  pa id  fo r  a t  the cont rac t  un i t  p r ice per  square  foo t ,  wh ich  pr ice 
sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace  inc lud ing 
remova l  and d isposa l  o f  the  o ld pavement ;  and repa i r  o r  rep lacement  of  
shou lder  mater ia l  wh ich is  removed or  damaged dur ing spa l l  repa i r  work .  

402-3 Ful l  Depth Slab Repairs:  

402-3 .01 Descr ipt ion:  

The work  sha l l  cons is t  o f  fu rn ish ing a l l  mater ia ls  and remov ing ex is t ing 
concre te  pavement  and cons t ruc t ing fu l l  dep th  pa tches  o f  Por t land 
cement  concre te  pavement  a t  the  loca t ions  shown on the  pro jec t  p lans ,  
as  spec i f ied  here in ,  and in  reasonab ly  c lose  conformi ty  wi th  the  ex is t ing 
pavement  cross-sec t ions .  

402-3 .02 Mater ia l  Requirements:  

Patch ing mater ia l  sha l l  be  an  Acce le ra ted  St rength  Por t land Cement  
Concre te  Mix tu re  wh ich inc ludes Type I I I  Por t land Cement  and ca lc ium 
ch lo r ide  or  o ther  acce le rato r  con forming to  the  requi rements  o f  AASHTO 
M 144.   The pa tch mater ia l  sha l l  a t ta in  a  compress ive  s t rength  o f  a t  least  
2 ,000 pounds per  square inch in  s ix  hours .   The cont rac tor  sha l l  no t  
p lace  concre te  pa tch  mater ia l  un t i l  the  mix  des ign  has  been tes ted  and 
approved by  the  Engineer.  
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Mater ia ls  fo r  Por t land Cement  Concre te  sha l l  con form to  the 
requ i rements  o f  Sec t ion  1006 o f  the  spec i f i ca t ions .   Concre te  sha l l  be 
Class  S,  wi th  s ize  57  coarse  aggregate  as  des ignated  in  AASHTO M 43.  

Mater ia ls  fu rn ished fo r  jo in t  sea l  sha l l  con form to  the  requ i rements  o f  
Subsec t ion  1011-3  o f  the  spec i f i ca t ions .  

Mater ia ls  fu rn ished fo r  t ie  bars  sha l l  con form to  the  requ i rements  o f  
Sec t ion  1003 o f  the  spec i f i ca t ions .  

Mater ia ls  fu rn ished fo r  dowel  bars  sha l l  con form to the  requ i rements  o f  
AASHTO M 254 wi th  Type B coat ing except  tha t  the  core  mater ia l  sha l l  
con form to  the  requ i rements  o f  ASTM A615,  Grade 40 .  

L iqu id  membrane- fo rming cur ing compound sha l l  con form to  the 
requ i rements  o f  Subsec t ion  1006-6 .01(C)  o f  the  spec i f i ca t ions .  

402-3 .03 Construct ion Requirements:  

Areas  to  be  repa i red  wi l l  be  des ignated  by  the  Engineer  and sha l l  be 
repa i red  be fore  any  spec i f ied  pavement  gr ind ing.   The Engineer  sha l l  be  
the  f ina l  au thor i ty  i f  ques t ions  ar ise  wi th regard  to  the  need fo r  pa tch ing 
or  the  ex ten t  o f  the  pa tch.  

Patch ing mater ia l  sha l l  no t  be p laced under  any  cond i t ions wh ich wi l l  
adverse ly  a f fec t  the  qua l i ty  o f  the  work .   I f  these cond i t ions  ar ise ,  the 
Engineer  wi l l  de termine  whether  o r  no t  the  opera t ion  shou ld  cease.   The 
Engineer  sha l l  be  the  so le judge in  de termin ing the  su i tab i l i t y  o f  work ing 
cond i t ions .  

Pavement  s labs  conta in ing mul t ip le  c racks  th rough the  fu l l  dep th  o f  the 
s lab ,  separa t ing the  s lab  in to  th ree  or  more  par ts  and o ther  s labs 
des ignated  by  the  Engineer ,  sha l l  be en t i re ly  removed and rep laced.  
Pavement  s labs conta in ing a  s ingle  d iagona l  c rack  in te rsec t ing the 
t ransverse  and longi tud ina l  jo in ts  wi th in  1 /3  o f  the  wid th  and length  o f  
the  s lab  f rom the  corner sha l l  be repa i red  by  remov ing and rep lac ing the 
smal le r  por t ion  o f  the  s lab .  

Areas  to  be  pa tched sha l l  have the  conf igura t ion  and min imum 
d imens ions shown in  the p lans .   The area  sha l l  be  saw cu t  to  the  fu l l  
dep th  o f  the  s lab .   An  add i t iona l  fu l l  dep th  saw cu t  sha l l  be made in te r ior  
to  one o f  the  in i t ia l  t ransverse  saw cu ts  and sha l l  be  made such tha t  a 
wedge taper ing f rom 4  inches  to  6 inches  f rom the  in i t ia l  cu t  is  c rea ted .  

The area  ins ide the  wedge sha l l  be  removed wi th  l igh t  to  med ium we igh t  
jackhammers  or  o ther  approved equ ipment  p r io r  to  remov ing the la rger 
remain ing pavement  sec t ion .   The remain ing pavement  sha l l  be  l i f ted ou t  
in  a  manner  approved by  the  Engineer .   Any  d is tu rbed granu lar  subbase 
sha l l  be removed and rep laced wi th  concre te  pa tch  mater ia l  and any 
spa l ls  wh ich  are  caused by  the  remova l  opera t ions  and wh ich  are  grea ter  
than 1  inch  wide  or  1  inch deep,  sha l l  be  repa i red  by  resawing fu l l  dep th  
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and fu l l  w id th  o f  the  t rave led  lane,  o r  repa i red as  d i rec ted  by  the 
Engineer  a t  no  add i t iona l  cos t  to  the  Depar tment .  

When the  pa tch  boundary  is  a t  an  ex is t ing cont rac t ion  jo in t ,  the  new jo in t  
sha l l  be  fo rmed wi th  p la in  round dowel  bars ,  1 -1 /4  inches  in  d iameter 
and 18  inches  in  length .   Dowel  bars  sha l l  be  p laced as  shown in  the  
p lans ,  and sha l l  be p laced a t  mid-depth  o f  the ex is t ing s lab .   Ho les 
dr i l led  fo r  the  dowel  bars  sha l l  no t  be  less  than 1-3 /8  inches  in  d iameter 
and sha l l  ex tend 9  inches  in to  the  ex is t ing s lab .   The bars  sha l l  be 
anchored in to  the  ex is t ing concre te  wi th  an  approved h igh  v iscos i ty  
epoxy .   Pr io r  to  concre te  p lacement  fo r  the rep lacement  s lab ,  the  9 - inch 
long f ree  end o f  the  dowel  bar  sha l l  be  un i fo rmly  coated  wi th  a  th in  f i lm 
o f  heavy  waterproo f  grease. 

When the  pa tch  boundary is  a t  an  ex is t ing longi tud ina l  jo in t ,  the pa tch 
sha l l  be  t ied  to  ex is t ing concre te  wi th  2- foo t  long No.  5  de formed s teel  
t ie  bars  p laced in  the  jo in t  a t  30- inch  in te rva ls  as shown on the  p lans .   
Ho les  dr i l led  in  the ex is t ing s lab  sha l l  be  1  foo t  deep and o f  a  d iameter 
su f f ic ien t  to  accommodate  the  t ie  bars .   The t ie  bars  sha l l  be  anchored 
in to  the  ex is t ing s lab  us ing an  approved h igh  v iscos i ty  epoxy . 

When the  pa tch  boundary  is  loca ted  near  mid  s lab ,  the  pa tch  sha l l  be 
t ied  to  ex is t ing concre te  wi th  2- foo t  long No.  8  de formed s tee l  t ie  bars 
p laced in  the  t ransverse jo in t  a t  18- inch  in te rva ls  and No.  5 de formed 
s tee l  t ie  bars  p laced in  the  longi tud ina l  jo in t  a t  30- inch  in te rva ls  as 
shown in  the  p lans .   Ho les  dr i l led  in  the  ex is t ing s lab  sha l l  be  1  foo t  
deep and o f  a  d iameter  su f f ic ien t  to  accommodate  the  t ie  bars .   The t ie  
bars  sha l l  be anchored in to  the  ex is t ing s lab us ing an  approved h igh  
v iscos i ty  epoxy .  

Patch  mater ia l  sha l l  be  p laced and conso l ida ted  to  e l imina te  vo ids  a t  the 
in te r face  o f  the  pa tch  and ex is t ing concre te .   A new sea lan t  reservo i r  
sha l l  be  sawed or  formed a t  the  in te r face  o f  the pa tch  and ex is t ing 
concre te ,  as  shown on the  p lans .  

The pa tch  sha l l  be  f in ished to  the  c ross-sec t ion  o f  the  ex is t ing pavement 
and tex tu red  wi th  a  s t i f f  b r is t led  brush to  match  the  ex is t ing pavement .   
The pa tch  sur face  sha l l  be  wi th in  1 /8  inch  o f  the  ex is t ing pavement 
sur face .   No tex tu r ing wi l l  be  requ i red i f  pavement  gr ind ing or  groov ing 
is  to  be  done a f ter  pa tch ing.  

402-3 .04 Method of  Measurement:  

Slab Repa i rs  wi l l  be  measured by  the  square  yard  of  pavement repa i red.   
Each pa tch  wi l l  be  measured to  the  neares t  0 .1  square  foo t .   The to ta l  
cumula t ive  measurement  o f  a l l  pavement  repa i red  wi l l  be  rounded to  the 
neares t  square  yard .  
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402-3 .05 Basis  of  Payment:  

The accepted  quant i t ies  o f  s lab  repa i rs ,  measured as  prov ided above, 
wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  square  yard ,  wh ich  pr ice 
sha l l  be  fu l l  compensat ion  fo r  the  work  comple te  in  p lace  inc lud ing the 
remova l  and d isposa l  o f  ex is t ing mater ia ls ,  the  excavat ion  and 
subsequent back f i l l ing o r  repa i rs  to  subbase mater ia ls  inc identa l  to  the 
remova ls  and the  repa i r  or  rep lacement  o f  shou lder mater ia ls  wh ich  are 
damaged or  removed dur ing the  work .  

402-4 Pavement  Gr inding:  

402-4 .01 Descr ipt ion:  

The work  sha l l  cons is t  o f  fu rn ish ing a l l  mater ia ls  and gr ind ing the  
sur face  o f  ex is t ing concre te  pavement  a t  the  loca t ions  shown on the 
pro jec t  p lans  and in  accordance wi th  the  requ i rements  o f  these 
spec i f i ca t ions .  

402-4 .02 Blank:  

402-4 .03 Construct ion Requirements:  

(A)   Genera l :  

Pr io r  to  gr ind ing,  spa l led  areas  sha l l  be  repa i red  as  spec i f ied .   Gr ind ing 
sha l l  be done pr io r  to  any  spec i f ied  sawing and sea l ing o f  ex is t ing 
t ransverse  and longi tud ina l  jo in ts .  

Pavement  sur faces  sha l l  be  ground longi tud ina l ly .  

The cont rac tor  sha l l  gr ind  a  tes t  sec t ion  o f  pavement ,  where  des ignated 
by  the  Engineer ,  to  de termine tha t  the  equ ipment  p roposed fo r  use  on 
the  pro jec t  wi l l  p rov ide  the  spec i f ied  sur face  tex tu re .  

The en t i re  a rea o f  pavement  des ignated  to be ground sha l l  be ground in 
a  manner  tha t  resu l ts  in  a  un i fo rm sur face  appearance.   Gr ind ing sha l l  
con t inue fo r  the fu l l  lane  wid th  un t i l  the  pavement sur face on bo th s ides 
o f  a l l  t ransverse  jo in ts  and a l l  c racks  is  in  the  same p lane.   Longi tud ina l  
r idges  in  ad jacent  passes  o f  the  gr ind ing equ ipment  sha l l  no t  exceed 
1 /8  inch  in  depth .  

In  any  one lane,  a  max imum d is tance o f  1 ,000 l inear  fee t  o f  un f in ished 
work  a rea  be tween the  lead gr inder  and the  las t  gr inder  in  tha t  lane  wi l l  
be  a l lowed a t  the  end o f  any  work  sh i f t .  

Ground sur faces  sha l l  not  be  smooth  or  po l ished and sha l l  have a  wet 
Ar izona Mu-Meter  number o f  no t  less  than 60  a t  40  mi les  per  hour .  
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The sur face  sha l l  have a  f in ished tex tu re  tha t  has  grooves be tween 
0 .090 and 0 .130 inches  wide ,  spaced 0 .060 to  0 .110 inches  apar t  and 
no t  less  than 0 .030 inches  or  more  than 0 .115 inches  in  depth .  

The ground area  o f  any  se lec ted  2- foo t  by  100- foot  longi tud ina l  a rea  o f  
pavement  spec i f ied  to  be  ground sha l l  no t  be  less  than 98  percent  o f  the 
se lec ted area .   Th is se lec ted  area  wi l l  be  wi th in  the  center  11  fee t  o f  a 
t ra f f i c  lane . 

Res idue and excess  water  resu l t ing f rom gr ind ing  sha l l  be  removed f rom 
the  roadway by  vacuuming or  any o ther  method approved by the 
Engineer .   The res idue sha l l  be removed pr io r  to open ing the lane to 
t ra f f i c .   Res idue and water  f rom gr ind ing opera t ions  sha l l  no t  be 
permi t ted  to  f low across  lanes occup ied  by t ra f f i c ,  on to roadway 
shou lders  o r  areas  conta in ing vegeta t ion ,  o r  to  f low in to  gu t te rs  o r  o ther 
d ra inage fac i l i t ies .   Dr ied  res idue sha l l  be  broomed wi th  a  p ickup or  
power  b room pr ior  to  a l lowing t ra f f i c  over  the  opened work  a rea .  

Af te r  gr ind ing has  been comple ted ,  the  pavement  sur face  wi l l  be  tes ted 
in  accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 801.   Two 
Pro f i lograph read ings  sha l l  be  taken in  the  veh ic le  whee l  pa ths  3  fee t  
f rom the  edge o f  the  t ra f f ic  lane .  

To  be  acceptab le ,  a  Pro f i le  Index  sha l l  no t  exceed 10  inches  per  mi le  in  
any  0 .1-mi le  sec t ion .   In  add i t ion ,  a l l  a reas  represent ing h igh  po in ts 
hav ing dev ia t ions in  excess  o f  0 .3  inches  in  25  feet ,  sha l l  be  reground 
un t i l  such  dev ia t ions ,  as  ind ica ted  by re runs  o f  the  Pro f i lograph,  do  no t  
exceed 0 .3  inches  in  25  fee t .  

Add i t iona l  gr ind ing sha l l  be  per fo rmed,  i f  necessary ,  to  reduce the 
overa l l  Pro f i le  Index ,  as  measured by  the  Pro f i lograph,  to  10  inches  per 
mi le  in  any  0 .1 -mi le  sec t ion  or  remain ing por t ion  thereo f ,  a long any  l ine 
para l le l  to  the  edge o f  the pavement .   In  any  areas requ i r ing regr ind ing,  
the  regr ind ing sha l l  be  done over  the  fu l l  lane  wid th .  

The cont rac tor  sha l l  broom the  sur face  o f  the  concre te  so  tha t  
Pro f i lometer  read ings  can be taken.   Pro f i lograph measurements  sha l l  
be  the  respons ib i l i t y  o f  the  cont rac tor  on  a l l  bu t  the  f ina l  acceptance 
measurement .   The cont rac tor  sha l l  bear  a l l  cos ts  o f  p ro f i lograph 
measurements .   Tra f f ic  con t ro l  fo r  the  f ina l  acceptance measurements 
sha l l  be  prov ided by  the  cont rac tor .  

(B)   Equipment  and Procedures: 

Gr ind ing sha l l  be done wi th  d iamond b lades ,  mounted  on  a  se l f -p rope l led 
mach ine  tha t  has  been des igned fo r  gr ind ing and tex tu r ing o f  pavements.   
The equ ipment  sha l l  be  des igned such tha t  i t  w i l l  no t  cause s t ra in  o r  
damage to  the  under ly ing sur face  o f  the  pavement .   Gr ind ing equ ipment  
tha t  causes  excess ive rave ls ,  aggregate  f rac tu res ,  spa l ls ,  o r  
d is tu rbances o f  the  t ransverse and/or  longi tud ina l  jo in ts sha l l  no t  be 
used. 
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Al l  gr ind ing mach ines  used in  the  c ross-sec t ion o f  a  lane sha l l  have the 
same whee l  o r  gr ind ing head conf igura t ion .   Over lapp ing o f  gr ind ing 
passes  wi l l  no t  be  a l lowed.  

The no ise  leve l  c rea ted  by  any  one mach ine  sha l l  no t  exceed 86  dbA a t  
a  d is tance o f  50  fee t  normal  to  the  d i rec t ion  o f  t raf f i c .  

No equ ipment  wi l l  be  a l lowed wi th in  th ree  fee t  o f  a  t ra f f i c  lane  open to 
the  pub l ic .   Ma in tenance and Pro tec t ion  o f  Tra f f ic  sha l l  con form to the 
requ i rements  o f  Sec t ion  701 o f  the  spec i f i ca t ions .  

402-4 .04 Method of  Measurement:  

Pavement  gr ind ing wi l l  be  measured by  the  square  yard  o f  pavement 
ground and accepted .   The quant i ty  wi l l  be  de termined by  mul t ip ly ing the  
wid th  by  the  length  o f  the ground area .  

402-4 .05 Basis  of  Payment:  

The accepted  quant i t ies  o f  pavement  gr ind ing,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice ,  wh ich  pr ice  sha l l  be  fu l l  
compensat ion  fo r  the  work  comple te  as  spec i f ied .  

402-5 Pavement  Grooving:  

402-5 .01 Descr ipt ion:  

The work  cons is ts  o f  fu rn ish ing a l l  mater ia ls  and groov ing the  sur face  of  
ex is t ing Por t land cement  concre te  pavement  a t  the loca t ions  shown on 
the  pro jec t  p lans  and in accordance wi th  the  requ i rements  o f  these 
spec i f i ca t ions .  

402-5 .02 Blank:  

402-5 .03 Construct ion Requirements:  

(A)   Genera l :  

The pavement  sur face  sha l l  be  grooved longi tud ina l ly .  

The methods  used and to le rances  employed sha l l  p rov ide a  sur face 
wh ich  wi l l  p rov ide  good wet  o r  d ry  d r iv ing charac ter is t ics .  

Longi tud ina l ly  grooved areas  sha l l  begin  and end at  l ines  normal  to  the 
pavement  center  l ine  and sha l l  be  centered  wi th in  the  lane wid th .  

No equ ipment  sha l l  be  a l lowed wi th in  th ree  fee t  o f  a  t ra f f i c  lane  open to 
the  pub l ic .   Ma in tenance and Pro tec t ion  o f  Tra f f ic  sha l l  be  in  accordance 
wi th  Sec t ion  701 o f  the  spec i f i ca t ions .  
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Remova l  o f  a l l  s lu r ry  o r  res idue resu l t ing f rom the  groov ing opera t ion 
sha l l  be  cont inuous .   Res idue f rom groov ing opera t ions  sha l l  no t  be 
permi t ted  to  f low across shou lders  o r  lanes  occup ied  by  pub l ic  t ra f f ic  o r  
to  f low in to  gu t te rs  o r  o ther  d ra inage fac i l i t ies .   Dr ied  res idue,  resu l t ing 
f rom groov ing opera t ions ,  sha l l  be  removed f rom pavement  sur faces  wi th 
a  p ick  up  or  power  b room before  such res idue is  b lown by  the  ac t ion  o f  
t ra f f i c  o r  wind .  

The no ise  leve l  c rea ted  by  any  one mach ine  sha l l  no t  exceed 86  dbA a t  
a  d is tance o f  50  fee t  normal  to  the  d i rec t ion  o f  t raf f i c .  

(B)   Equipment  and Procedures: 

Groov ing sha l l  be  done wi th  d iamond b lades ,  mounted  on  a  mul t i -b lade 
arbor  on  a  se l f -p rope l led  mach ine  wh ich  has  been bu i l t  fo r  groov ing o f  
pavements .   The groover sha l l  have a  depth  contro l  dev ice  wh ich wi l l  
de tec t  var ia t ions  in  the  pavement  sur face  and ad jus t  the  cu t t ing head 
he igh t  to  ma in ta in  the  spec i f ied  groove depth .   The groov ing mach ine 
sha l l  have a l ignment  contro l  dev ices .   F la i l ing type  groov ing wi l l  no t  be 
permi t ted .  

At  the  beginn ing o f  each work  sh i f t ,  a l l  groov ing mach ines  sha l l  be 
equ ipped wi th  a  fu l l  complement  o f  groov ing b lades  tha t  a re  capab le o f  
cu t t ing grooves  o f  the  spec i f ied  wid th ,  depth ,  and spac ing.  

I f  dur ing the  course  o f  work ,  a  s ingle  groov ing b lade on any  ind iv idua l  
groov ing mach ine  becomes incapab le  o f  cu t t ing a groove,  work wi l l  be 
permi t ted  to  cont inue for  the  remainder  o f  the  work  sh i f t  and the 
cont rac tor  wi l l  no t  be  requ i red  to  o therwise  cu t  the  groove omi t ted 
because o f  the fa i led b lade.   Shou ld two or  more  groov ing b lades  on  any 
ind iv idua l  groov ing mach ine  become incapab le  o f  cu t t ing grooves ,  the 
cont rac tor  sha l l  cease opera t ions .  

The grooved area  o f  any  se lec ted  2- foo t  by  100- foo t  longi tud ina l  a rea  o f  
pavement  spec i f ied  to  be grooved sha l l  no t  be  less  than 90  percent  o f  
tha t  a rea .   Ungrooved pavement  wi th in  the  se lec ted area  sha l l  be  l imi ted 
to  tha t  wh ich  occurs  as  a  resu l t  o f  pavement  i r regu la r i t ies .  

(C)   Tolerance:  

Longi tud ina l  groov ing sha l l  begin  6  inches  f rom the  ou ts ide  edge o f  
pavement  o r  re f lec t ive  marker  and run  in  a  cont inuous  pa t te rn  across 
the  lane sur face to wi th in  6  inches o f  the  longi tud ina l  jo in t .   The groove 
pa t te rn  sha l l  be  0 .125 inches  in  wid th  by 3 /16  inch  in  depth wi th  a 
center - to-center  spac ing o f  3 /4  inch .   The groove spac ing to le rance sha l l  
be  p lus  o r  minus  1 /8  inch .   The wid th  o f  the  groove sha l l  have a  to le rance 
o f  p lus  o r  minus  0 .015 inches .   The depth  o f  the  groove sha l l  have a 
to le rance o f  p lus  o r  minus  1 /16  inch .  

On curves  and/or  supere leva t ions ,  the wid th  o f  the groove may exceed 
the  above d imens ions  as  approved by  the  Engineer.  
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I f  the  pavement  p ro f i le  is  very  uneven,  the  Engineer  may permi t  a 
var ia t ion  in  max imum groove depth  in  a reas  ad jacent  to  ru t ted  pavement 
and/or  fau l ted  jo in ts .  

Groov ing sha l l  be  te rmina ted  a  min imum of  1  foot  f rom any  dev ice  in 
p lace  in  the  pavement ,  such as  manho les ,  in le t  cas t ing,  va lve  boxes ,  
e tc .  

402-5 .04 Method of  Measurement:  

Pavement  groov ing wi l l  be  measured and accepted  by  the  square  yard 
o f  grooved pavement .   The quant i ty  o f  grooved pavement wi l l  be 
de termined by  mul t ip ly ing the  wid th  t imes the  length  o f  the  grooved area .   
No deduct ion  wi l l  be  made fo r  groov ing omi t ted a t  jo in ts ,  manho les ,  
in le ts ,  o r  o ther  s imi la r  insta l la t ions  in  the  pavement sur face .  

402-5 .05 Basis  of  Payment:  

The accepted quant i t ies  o f  pavement  groov ing,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  square  yard ,  wh ich 
pr ice  sha l l  be  fu l l  compensat ion  fo r  the work ,  comple te  in  p lace ,  as 
spec i f ied  here in .  

402-6 Joint  and Crack Repair :  

402-6 .01 Descr ipt ion:  

The work  sha l l  cons is t  o f  fu rn ish ing a l l  mater ia ls  and renovat ing 
longi tud ina l  and t ransverse  contrac t ion cont ro l  jo in ts  and rou t ing and 
sea l ing random cracks  in ex is t ing Por t land cement concre te  pavement ,  
as  spec i f ied  here in ,  de ta i led  on  the  pro jec t  p lans  and as  d i rec ted  by  the 
Engineer .  

402-6 .02 Mater ia l  Requirements:  

Jo in t  sea lan t  sha l l  con form to  the  requ i rements  o f  Sec t ion  1011 o f  the 
spec i f i ca t ions .  

Grout  fo r  f i l l ing wide  jo in ts  sha l l  be  a  low modu lus  mois tu re  insens i t i ve 
epoxy- res in  grou t  o f  a  v iscos i ty  su i tab le  fo r  f lowing in to  the  i r regu la r  
c racked por t ion  o f  the  jo in t .   The ra t io  o f  epoxy-res in :  sand sha l l  be 
be tween 1 :7  and 1 :10  or  as  spec i f ied  by  the  epoxy  manufac turer .   Epoxy 
b inder  mater ia l  sha l l  con form to  the  requ i rements  of  ASTM C881.  

Sand used in  epoxy  grou t  sha l l  con form to  the  requ i rements  o f  
Subsec t ion  1006-2 .03(B)  o f  the spec i f i ca t ions  except  tha t  the gradat ion 
sha l l  be  as  fo l lows: 
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Sieve Size  Percent  Passing  
No.  8  100 

No.  16    95  -  100 
No.  50  10  -  40 

No.  200    0  -  4 .0 
 
A rap id  se t  Por t land cement  concre te  pavement  pa tch ing mater ia l  may 
be  subs t i tu ted  for  epoxy  grou t  as  approved by  the  Engineer .  

402-6 .03 Construct ion Requirements:  

(A)   Genera l :  

Jo in t  and c rack  repa i rs  sha l l  be  accompl ished by  f i rs t  remov ing o ld 
sea lan t  and jo in t  inser ts ,  then re fac ing and c lean ing the  jo in ts  and 
c racks  fo l lowed by  ins ta l la t ion  o f  a  backer  rod  ( i f  requ i red)  and 
ins ta l la t ion  o f  new sea lant .  

(B)   Joint  and Crack Prepara t ion:  

Cracks  sha l l  be  sawed or  rou ted  to  the  d imens ions  shown on the  p lans .  

Inser ts  sha l l  be  removed f rom inser t  fo rmed jo in ts  by  sawing to  p rov ide 
a  c lean ver t ica l  face .   The wid th  and depth  o f  the  saw cu ts  sha l l  be 
su f f ic ien t  to  ensure  comple te  remova l  o f  the  inser t  and to  p rov ide a 
f in ished jo in t  o f  the  d imens ions  spec i f ied  fo r  the  sea lan t  mater ia l  to  be 
used.   I f  the  inser t  i s  no t  ver t ica l ,  add i t iona l  para l le l  saw cu ts  sha l l  be 
prov ided as  requ i red  to  insure  fu l l  remova l  o f  the  inser ts .  

Jo in ts  tha t  a re  no t  inser t  fo rmed sha l l  be  sawed to  the  wid ths  and depths 
spec i f ied  here in .   Jo in ts  p rev ious ly  sawed and sealed  wi l l  be  inspec ted 
to  assure  the  proper  d imens ions  and sha l l  be  resawed to  the  proper 
wid ths  and depths ,  when requ i red .  

Jo in ts  sha l l  be  sawed as  fo l lows:  

Ini t ia l  Joint  Width "W":  
Inches 

Sawed Width:  
Inches 

Sawed Depth "D":  
Inches,  (1 )  

W ≤  1 /2  1 /2 D =  1-3 /4 
1 /2  <  W ≤  3 /4 3 /4 D =  2-1 /8 

3 /4  <  W ≤  1 -1 /2 No Sawing Requ i red  D =  2W + 3 /4 
Note :  

(1 )  "D"  is  d is tance f rom pavement  sur face  to  bo t tom o f  backer  rod .  
 
Immedia te ly  a f te r  saw cu t t ing a  jo in t  o r  rou t ing a  c rack ,  o ld  sea lan t  sha l l  
be  removed and the in te rna l  sur faces  o f  the  jo in t  o r  c rack  sha l l  be 
thorough ly  c leaned by  sandb las t ing.   Sand fo r  sandb las t ing sha l l  be 
sharp  and c lean and sha l l  be  capab le  o f  pass ing a  No.  10  s ieve .   The 
amount  o f  compressed a ir  and the  nozz le p ressure  sha l l  be  such tha t  
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the  jo in ts  and c racks  wi l l  be  thorough ly  c leaned and the  edges wi l l  have 
e tched sur faces .  

(C)   Dowel  Placement:  

Dowel  bars  sha l l  be  p laced in  t ransverse  jo in ts  when the  in i t ia l  jo in t  
wid th  is  grea ter  than 1-1 /2  inches .   S lo ts  fo r  dowel bar  p lacement sha l l  
be  made wi th  two saw cu ts  perpend icu la r  to the jo in t  and 1-1 /2  ±  1 /8 
inches  apar t .   Saw cu ts  sha l l  be  one ha l f  the  depth  o f  the  s lab  p lus 
1 /2  inch .   Concre te  sha l l  be  removed be tween the  saw cu ts  and smooth ,  
epoxy coated  dowels  wh ich  are 1-1 /4  inches  in  d iameter  and 18  inches 
long sha l l  be  inser ted  in to  the  fo rmed s lo t .   Dowels  sha l l  be  suppor ted  
above the  bo t tom o f  the  s lo t  so  tha t  epoxy  grou t  can  f low around the 
c i rcumference o f  the  dowel .   Dowels  sha l l  be  p laced so  tha t  the  dowel  
is  embedded equa l  d is tance in to  the  two s labs .   Dowel  bars  sha l l  con form 
to  the  requ i rements  o f  AASHTO M 254 wi th  Type B coat ing,  except  that  
the  core  mater ia l  sha l l  con form to  the  requ i rements  o f  ASTM A615, 
Grade 40 .   Dowel  bars  sha l l  be  p laced as  shown on the  p lans ,  and sha l l  
be  p laced a t  approx imate ly  mid-depth  o f  the  ex is t ing s lab .   The bar  sha l l  
be  thorough ly  and un i formly  coated  wi th  a  waterproo f  grease pr ior  to  
p lacement  in to  the  s lo t  then covered wi th  an  approved epoxy  grou t .   A 
1 /2- inch  th ickness  o f  p re fo rmed jo in t  f i l le r  sha l l  be p laced nex t  to  one 
edge o f  the  jo in t  such that  a  one ± 1 /8- inch  deep sea lan t  reservo i r  can 
be  fo rmed a t  the  top ,  as  shown on the  p lans .   The wide  jo in t  sha l l  be 
f i l led  wi th  epoxy  grou t .  

On longi tud ina l  jo in ts  where  the  jo in t  open ing exceeds 1-1 /2  inches ,  the 
saw cu ts  fo r  p lacement  of  t ie  bars  perpend icu la r  to  the  jo in t ,  sha l l  be 
7 /8  inch apar t  so tha t  a  No.  5  de formed t ie  bar  24  inches long can be 
inser ted  in to  the  s lo t .   Th is  24- inch  t ie  bar  sha l l  be  p laced a t  mid  s lab 
depth  and equa l  d is tance in to  each s lab ,  then covered wi th  an  approved 
epoxy  grou t .   The bars  sha l l  be  a t  36- inch  spac ing.   The wide  jo in t  sha l l  
a lso  be  f i l led  wi th  epoxy  grou t .  

(D)   Cleaning Pr ior  to Seal ing:  

Pr io r  to  sea l ing,  a l l  fo re ign  or  loosened par t ic les  sha l l  be  removed f rom 
the  jo in ts  to  the  fu l l  dep th  o f  the  or ig ina l  sawed jo in ts .   The remova l  o f  
a l l  fo re ign  or  loosened par t ic les  sha l l  be  accompl ished wi th  compressed 
a i r  o r  by  o ther  methods  approved by  the  Engineer .   A i r  compressors  sha l l  
be  capab le  o f  fu rn ish ing a  su f f ic ien t  amount  o f  compressed a i r  to  c lean 
the  jo in ts  p roper ly .  

(E)   Separat ing or  Blocking Medium (Backer  Rod):  

Immedia te ly  fo l lowing the  c lean ing o f  jo in ts  and pr io r  to  the  app l ica t ion 
o f  sea lan t ,  a  backer  rod  composed o f  an  iner t ,  compress ib le  mater ia l  
sha l l  be  inser ted  a long the  lower  por t ion  o f  the  jo int  groove a t  a  un i fo rm 
depth  as  shown on the  pro jec t  p lans .  
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The backer  rod  sha l l  be  compat ib le  wi th  the  sea lant  in  accordance wi th  
the  manufac turer 's  recommendat ions .   The produc t  sha l l  be  c lean,  f ree 
o f  sca le ,  fo re ign  mat te r ,  o i l  o r  mo is tu re ,  and sha l l  be  non-absorb ing.   
The Engineer  sha l l  be  assured tha t  the  mater ia l  proposed fo r  use  has 
been used success fu l ly  in  s imi la r  ins ta l la t ions .  

Backer  rod  s izes  sha l l  be as  fo l lows: 

Joint  Width:  
Inches 

Backer  Rod Diameter :  
Inches 

1/2 5 /8 
3 /4 1  
1  1 -1 /4 

1 -1 /4 1 -1 /2 
1 -1 /2 2  

 
(F)   Insta l la t ion of  Sealant :  

Sealan t  compound sha l l  no t  be  p laced un less  the  jo in t  i s  d ry ,  c lean and 
f ree  o f  dus t .   The face  o f  the  jo in t  sha l l  be  sur face dry  and the  ambien t  
and pavement  tempera tures  sha l l  bo th  be  a t  leas t  50  degrees  F a t  the 
t ime o f  app l ica t ion  o f  the sea lan t .   Ins ta l la t ion  o f  the  sea lan t  sha l l  be  
such tha t  the  in -p lace sea lan t  sha l l  be  we l l  bonded to  the  concre te  and 
f ree  o f  vo ids  o r  en t rapped a i r .   The jo in ts  sha l l  be sea led  in  a  neat  and 
workmanl ike  manner ,  so  tha t  upon comple t ion  o f  the  work ,  the  sur face 
o f  the  sea lan t  mater ia l  wi l l  be  1 /4  ±  1 /8  inch  be low the  ad jacent 
pavement  sur face .   The cont rac tor  sha l l  re f i l l  a l l  low jo in ts  be fore  f ina l  
acceptance.  Any  excess  mater ia l  on the sur face  of  the  pavement  sha l l  
be  removed and the  pavement  sur face  sha l l  be  le f t  in  a  c lean cond i t ion .   
Veh icu la r  o r  heavy  equ ipment  t ra f f i c  sha l l  no t  be  permi t ted  on the 
pavement  in  the  area  o f  the  jo in ts  dur ing the  cur ing per iod .  

402-6 .04 Method of  Measurement:  

Jo in t  and c rack  repa i rs  wi l l  be  measured by  the  l inear  foo t .  

402-6 .05 Basis  of  Payment:  

The accepted  quant i t ies  of  jo in t  and crack repa i rs ,  measured as prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inear  foo t ,  wh ich 
pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace .  

402-7 Edge Seal ing:  

402-7 .01 Descr ipt ion:  

The work  sha l l  cons is t  o f  fu rn ish ing a l l  mater ia ls  and sawing or  rou t ing,  
and sea l ing the  jo in ts  be tween the  Por t land cement  concre te  pavement 
and the  aspha l t ic  concre te  d is t ress  lane.   Th is  work  sha l l  be  done a f ter  
the  comple t ion  o f  any  spec i f ied pavement  gr ind ing and a f te r  any 
spec i f ied  rehab i l i ta t ion  of  the  d is t ress  lane or  outs ide  shou lder .   The 
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work  sha l l  be  accompl ished in  accordance wi th  the  de ta i ls  shown on the 
pro jec t  p lans  and as  speci f ied  here in .  

402-7 .02 Mater ia ls :  

(A)   Genera l :  

The sea lan t  to  be  used sha l l  be  any  one o f  the  fo l lowing:  

(1 )  A mix tu re  o f  aspha l t  and 100 percent  vu lcanized,  
granu la ted  rubber ;  o r  

(2 )  Premixed b lock mater ia l  cons is t ing o f  aspha l t  and 
100 percent  vu lcan ized rubber .  

(B)   Ground Rubber:  

Al l  mater ia l  sha l l  meet  the  requ i rements  o f  these spec i f i ca t ions  and the 
cont rac tor  sha l l  submi t  a Cer t i f i ca te  o f  Compl iance conforming to  the 
requ i rements  o f  Subsec t ion  106.05  o f  the  spec i f i ca t ions .  

Rubber  sha l l  be  f ree  o f  fabr ic ,  wi re  o r  o ther  contaminat ing mater ia ls .   No 
more  than 4  percent  by  we igh t  ca lc ium carbonate may be  inc luded to 
p revent  the  par t ic les  f rom s t ick ing together .  

Rubber  sha l l  meet  the  fo l lowing requ i rements  when tes ted  in accordance 
wi th  Ar izona Tes t  Method 714. 

 
Sieve Size  

Asphal t  Rubber  
(Vulcanized) :  

% passing 

Premixed Asphal t  Rubber  
100% (Vulcanized) :  

% passing 
No.  8  100 100 

No.  10  95  -  100 95  -  100 
No.  30  0  -  10  

 
The rubber  sha l l  have a  spec i f i c  grav i ty  o f  1 .15  ±  0.20 .  

(C)   Asphal t  Cement:  

(1 )  Asphal t -Rubber  (Vulcanized) :  

Type A:  

Aspha l t  cement  sha l l  be  an  aspha l t  b inder per fo rmance grade PG 58-22,  
con forming to  the  requ i rements  o f  Sec t ion  1005 o f  the  spec i f i ca t ions .  
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Type B:  

Aspha l t  cement  sha l l  be  an  aspha l t  b inder per fo rmance grade PG 64-16,  
con forming to  the  requ i rements  o f  Sec t ion  1005 o f  the  spec i f i ca t ions .  

402-7 .03 Construct ion Requirements:  

(A)   Mater ia l  Mix ing Requirements:  

The methods  used to  combine  the  mater ia ls  and the  des ign  o f  the  
equ ipment  sha l l  be  such tha t  the  Engineer  can read i ly  de termine the 
percentages  by  we igh t  o f  the  mater ia ls  be ing incorpora ted  in to  the 
mix tu re .  

(1 )  Asphal t -Rubber  (Vulcanized) :  

The mix tu re  sha l l  consis t  o f  75  ±  2  percent  aspha l t  cement  and 
25  ±  2  percent  rubber  by  we igh t .  

The mater ia ls  sha l l  be  combined as  rap id ly  as  poss ib le  fo r  such a  t ime 
and a t  such a  tempera ture  tha t  the  cons is tency  o f  the  mix ture 
approaches tha t  o f  a  semi - f lu id  mater ia l .   S ince  the  t ime requ i red  to 
ach ieve th is  s ta te  is  a func t ion  o f  the  tempera ture o f  the  aspha l t ,  the 
t ime may vary  and sha l l  con form to  tha t  recommended by the 
manufac turer .  

(B)   Equipment  Requirements:  

The equ ipment  used in  the  app l ica t ion  o f  the  aspha l t - rubber  mater ia l  
sha l l  have a  mix ing sys tem in  the  heat ing un i t  in  o rder  to  ma in ta in  a  
cons is ten t ,  un i fo rm,  and homogeneous mix tu re  th roughout  the  c rack 
sea l ing opera t ion .   The equ ipment  sha l l  be  des igned to  p rov ide  a 
cont inuous  supp ly  so  tha t  opera t ions  may proceed wi thout  de lays .  

(C)   Weather:  

The aspha l t - rubber  mix ture  sha l l  no t  be  p laced dur ing wet  weather  o r  
under  o ther  cond i t ions  wh ich  wi l l  adverse ly  a f fec t  the  opera t ions .   The 
sea lan t  sha l l  no t  be  p laced in  c racks  wh ich  are  wet .  

I f  adverse  weather  cond i t ions  are  such as  to  a f fect  the  opera t ions ,  the 
Engineer  wi l l  de termine  whether  o r  no t  the  opera t ions  shou ld  cease. 

(D)   Appl icat ion of  Asphal t -Rubber  Sealant :  

The jo in t  sha l l  be  sawed in  the  aspha l t ic  concre te d i rec t ly  ad jacent  to 
the  edge o f  the Por t land cement  concre te pavement and sha l l  be  a t  leas t  
1 /2  inch  wide  and 1  inch  deep. 
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Immedia te ly  p r io r  to  p lacement  o f  the  sea lan t ,  the  jo in ts  sha l l  be  c leaned 
as  approved by  the  Engineer .  

402-7 .04 Method of  Measurement:  

Edge sea l ing wi l l  be  measured by  the  l inear  foo t  o f  longi tud ina l  edge 
jo in t  sea led .  

402-7 .05 Basis  of  Payment:  

The accepted  quant i t ies  o f  edge sea l ing,  measured as  prov ided above, 
wi l l  be  pa id  fo r  a t  the cont rac t  un i t  pr ice  per l inear  foo t  o f  edge sea l ,  
comple te  in  p lace .  

SECTION 403 ASPHALTIC CONCRETE HOT PLANT REQUIREMENTS:    

403-1 Descr ipt ion:   

When re fe renced in  ind iv idua l  spec i f i ca t ions ,  the  aspha l t ic  concre te  hot  
p lan t  sha l l  meet  the  requ irements  spec i f ied  here in .  

403-2 Requirements:  

Mix ing p lan ts  sha l l  con form to  the  requ i rements  o f  AASHTO M 156 
except  as  mod i f ied  here in.  

Minera l  admix tu re  sha l l  be  propor t ioned by  we igh t .  

The minera l  admix tu re  sha l l  be  added and thorough ly  mixed wi th  the  
minera l  aggregate  by  means o f  a  mechan ica l  mix ing dev ice  pr io r  to  the 
minera l  aggregate  and minera l  admix tu re  en ter ing the  dryer .   For  a l l  
aspha l t ic  concre te  mixes except  ACFC (spec i f ied  in  Sec t ions  407 and 
411 o f  the spec i f i ca t ions)  and AR-ACFC (spec i f ied  in  Sec t ion 414 o f  the 
spec i f i ca t ions) ,  the  mois tu re  conten t  o f  the  combined minera l  aggregate  
sha l l  be  a  min imum of  3  percent  by  we igh t  o f  the  aggregate  dur ing the 
mix ing process .   For  ACFC and AR-ACFC mixes ,  the  minera l  aggregate  
sha l l  be  wet  wi th  f ree  mois tu re  on  the  sur face  o f  the  aggregate  jus t  p r ior  
to  the  mix ing process .   To  ensure tha t  adequate mix ing water  is  ava i lab le 
on  the sur face  o f  the aggregate ,  the  Engineer  may requ i re  tha t  the 
minera l  aggregate  fo r  ACFC and AR-ACFC mixes  have a  mois tu re 
conten t  o f  up  to  1 -1 /2  percent  above the  combined water  absorp t ion .  

The minera l  admix tu re  sha l l  be  we ighed u t i l i z ing an  approved we igh 
sys tem,  wi th  a  we igh t  to ta l izer  p r io r  to  en t ry  in to  the  mechan ica l  mix ing 
dev ice .   The mechan ica l  mix ing dev ice  sha l l  be  a  pugmi l l  type  mixer  
wh ich  is  in  good work ing cond i t ion  and wh ich  cons is ts  o f  a t  leas t  two 
motor ized  shaf ts  wi th  mix ing padd les .   The mix ing dev ice  sha l l  be 
des igned such tha t  the  mix tu re  o f  aggregate  and admix tu re  is  moved in 
a  near hor izon ta l  d i rec t ion  by the mix ing padd les ,  wi thout  the  a id of  
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conveyor  be l ts ,  fo r  a d is tance o f  a t  leas t  3  fee t .   The ra te  o f  aggregate  
feed sha l l  no t  exceed the mix ing dev ice ’s  ra ted capac i ty  in  tons per hour .   
The mixer  sha l l  be  cons t ruc ted  to  min imize  the  loss  o f  minera l  admix tu re.   
The mixer  sha l l  be  loca ted  in  the  aggregate  de l ivery  sys tem a t  a  loca t ion 
where  the  mixed mater ia l  can  be  read i ly  inspec ted  on  a  be l t  p r io r  to 
en t ry  in to  the  dryer .   The mix ing dev ice  sha l l  be capab le  o f  e f fec t ive 
mix ing in  the  fu l l  range o f  aspha l t ic  concre te  p roduc t ion  ra tes .  

A pos i t i ve  s igna l  sys tem sha l l  be prov ided and u t i l i zed  dur ing produc t ion 
whereby  the  mix ing sha l l  au tomat ica l ly  be  s topped i f  the  minera l  
admix tu re  is  no t  be ing in t roduced in to  the  minera l  aggregate .   The p lan t  
wi l l  no t  be  permi t ted  to  opera te  un less  the  s igna l  sys tem is  in  good 
work ing cond i t ion .  

The cont rac tor 's  p lan t  and equ ipment  sha l l  be  cons t ruc ted  and opera ted 
so  tha t  there  is  no t  a s ign i f i can t  loss  o f  minera l  admix tu re  th rough the 
dus t  co l lec t ion  sys tem o f  the  p lan t .  

For  mix ing p lan ts  o ther  than ba tch  p lan ts ,  b i tuminous  mater ia l  and 
minera l  aggregate  sha l l  be  propor t ioned by  e i ther  vo lume or  we igh t .  

When a  ba tch  p lan t  is  used,  b i tuminous  mater ia l  and minera l  aggregate  
sha l l  be  propor t ioned by  we igh t .   Weigh ing sha l l  be  per fo rmed wi th  a l l  
receptac les  and sca les  insu la ted  aga ins t  the  v ib ra t ion  or  movement  o f  
the  res t  o f  the  p lan t .   The insu la ted  receptac les  and sca les  sha l l  be  such 
tha t  the  er ro r  in  we igh ing ,  wh i le  the  en t i re  p lan t  o r  any  par t  o f  the  p lan t  
is  opera t ing,  sha l l  no t  exceed 2 percent fo r  the  b i tuminous  mater ia l  and 
the  ind iv idua l  minera l  aggregate  components ,  o r  1 -1 /2  percent  fo r  any 
ba tch .   Weigh ing o f  b i tuminous  mater ia l  sha l l  be done in  a  heated , 
insu la ted  bucket  suspended f rom a  spr ingless  d ia l  sca le  sys tem. 

Minera l  aggregate  f rom each ind iv idua l  s tockpi le /ho t  b in  sha l l  be 
proper ly  p ropor t ioned and in t roduced in to  the  aspha l t ic  concre te .  

A pos i t i ve  s igna l  sys tem sha l l  be prov ided and u t i l i zed  dur ing produc t ion 
to  ind ica te  the  low leve l  o f  minera l  aggregate  in  the  b ins .   The p lan t  w i l l  
no t  be  permi t ted  to  operate  un less  the  s igna l  sys tem is  in  good work ing 
cond i t ion .   Each b in  sha l l  have an  over f low chute  or  a  d iv ider  to  p revent 
mater ia l  f rom sp i l l ing in to ad jacent  b ins .  

The in t roduc t ion  o f  b i tuminous  mater ia l  sha l l  be  cont ro l led  by  an 
au tomated sys tem fu l ly  in tegra ted  wi th  the cont ro ls  fo r  minera l  
aggregate  and minera l  admix tu re .  

The cont rac tor  sha l l  p rov ide  da i ly  documenta t ion o f  the  we igh t  and 
propor t ion  o f  each ind iv idua l  component  (minera l  aggregate ,  minera l  
admix tu re ,  and b i tuminous  mater ia l )  incorpora ted  in to  the  mix ,  wi th in 
th ree  days o f  the  produc t ion ,  exc lud ing weekends and ho l idays .   When 
a  ded ica ted  p lan t  is  be ing used,  p lan t  s ta r tup  waste  sha l l  be  shown in 
the  ho t  p lan t  documentat ion .   In  add i t ion ,  when rec la imed aspha l t ic  
pavement  (RAP)  is  used,  the  cont rac tor  sha l l  p rov ide  da i ly  
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documenta t ion  o f  the  we igh t ,  de termined by  a ca l ibra ted  or  cer t i f ied  be l t  
sca le ,  and propor t ion o f  mater ia l  f rom each ind iv idua l  RAP s tockp i le  
incorpora ted  in to  the  mix.   The percent  mo is ture  conten t  o f  the  RAP 
mater ia l  f rom each s tockpi le  sha l l  a lso be de termined and prov ided da i ly  
by  the  cont rac tor .  

When Warm Mix  Aspha l t  (WMA) techno logies  are  used,  the  cont rac tor  
sha l l  p rov ide  the  percent o f  water  ( fo r  WMA water  foaming processes) 
and/or  the  percent  o f  WMA add i t ive  incorpora ted in  the  mix .   The percent 
o f  each WMA techno logy  sha l l  be  repor ted  e i ther  by  we igh t  o f  to ta l  mix  
o r  by  we igh t  o f  to ta l  b inder .  

When incorpora t ing WMA techno logies ,  the  ho t  p lan t  sha l l  be  mod i f ied 
as  requ i red  by  the  WMA techno logy  manufac turer  to  in t roduce the  WMA 
techno logy .   P lan t  mod i f ica t ions  may inc lude add i t iona l  p lan t  
ins t rumenta t ion ,  the  ins ta l la t ion  o f  aspha l t  b inder  foaming sys tems 
and/or  WMA add i t ive  de l ivery  sys tems,  ad jus t ing the  p lan t  burner  and/or  
the  mix ing drum f l igh ts  in  o rder  to  opera te  a t  lower  p roduc t ion 
tempera tures ,  and/or  reduc ing the  produc t ion  ra te  o f  WMA.  

The produc t ion  o f  the  p lan t  sha l l  be  governed by the  ra te  requ i red  to 
ob ta in  a  thorough and un i fo rm mix tu re  o f  the  mater ia ls .  

Dry ing and heat ing sha l l  be  accompl ished in  such a manner  as  to 
p rec lude the  minera l  aggregate  f rom becoming coated  wi th  fue l  o i l  or  
carbon. 

A cont inuous record ing pyrometer  sens i t i ve  to  a ra te  o f  tempera ture 
change no t  less  than 10  degrees  F per  minu te sha l l  au tomat ica l ly  record  
the  tempera ture o f  aspha l t ic  concre te o r  mineral  aggregate  a t  the 
d ischarge chute  o f  the  dryer .   A  copy  o f  the  pyrometer  read ing sha l l  be 
prov ided to  the  Engineer  da i ly .  

I f  the  aspha l t ic  concre te  is  d ischarged f rom the  mixer  in to a  hopper ,  the 
hopper  sha l l  be  cons t ruc ted  so  tha t  segregat ion  o f  the  aspha l t ic  concre te 
wi l l  be  min imized.  

403-3 Measurement  and Payment:  

No measurement  o r  d i rec t  payment  wi l l  be  made fo r  p rov id ing a  ho t  p lan t  
meet ing the  requ i rements  spec i f ied  here in ,  the  cos t  be ing cons idered as 
inc luded in  the  respec t ive cont rac t  i tems. 

SECTION 404 BITUMINOUS TREATMENTS: 

404-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
cons t ruc t ing or  app ly ing a  s ingle  o r  mu l t ip le  course  b i tuminous  t rea tment 
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in  accordance wi th  the requ i rements  o f  the  spec i f i ca t ions  and in 
reasonab ly  c lose conformi ty  to  the  l ines shown on the  pro jec t  p lans  or  
es tab l ished by  the  Engineer .  

The k ind  o f  b i tuminous  t rea tment  may cons is t  o f  one or  a  combina t ion  o f  
the  fo l lowing:  

(A)  Pr ime Coat ;  
(B)  Tack  Coat ;  
(C)  Fog Coat ;  
(D)  Emuls i f ied  Aspha l t  Ch ip  Sea l  wi th  Fog Coat ;  and/or  
(E)  Hot  App l ied  Ch ip  Sea l  wi th  Fog Coat .  

404-2 Mater ia ls :  

404-2 .01 Bi tuminous Mater ia ls :  

The b i tuminous  mater ia l  sha l l  be  o f  the  type  and grade spec i f ied  in  the 
Spec ia l  Prov is ions  and sha l l  con form to  the  requ i rements  o f  the  fo l lowing 
subsec t ions :  

Aspha l t  Cement  1005-3 .01 
L iqu id  Aspha l t  1005-3 .02 
Emuls i f ied  Aspha l t  1005-3 .03 
Emuls i f ied  Aspha l t  (Spec ia l  Type)  1005-3 .04 
Recyc l ing Agents  1005-3 .05 
Emuls i f ied  Recyc l ing Agents 1005-3 .06 
Crumb Rubber  Aspha l t  1009-2 

 
App l ica t ion  tempera tures o f  b i tuminous  mater ia ls  sha l l  con form to  the 
requ i rements  o f  Tab le  1005-6 .   Po lymer  mod i f ied  b i tuminous  mater ia ls  
sha l l  no t  exceed 390 degrees  F,  o r  less  as  spec i f ied  by  the  supp l ier .    

I f  emuls i f ied  aspha l t  o f  any  type is  he ld  overn igh t ,  i t  sha l l  be  reheated 
and agi ta ted  pr io r  to  fu r ther  app l ica t ion .  

404-2 .02 Aggregate  Mater ia ls :  

(A)   Genera l :  

The cont rac tor  sha l l  p rov ide  a  source o f  aggregate  mater ia l  in  
accordance wi th  the  requ i rements  o f  Sec t ion  1001 o f  the  spec i f i ca t ions . 

Aggregate  mater ia l  wi l l  be  sampled  fo r  gradat ion acceptance in  the  f ina l  
s tockp i le  be fore  incorpora t ion  in to  the work .   For  p recoated  aggregate ,  
sampl ing wi l l  occur  p r io r  to  p recoat ing.    

The aggregate  mater ia l  wi l l  be  acceptab le  when the tes t  va lues  for  each 
spec i f ied  aggregate  charac ter is t ic  are  wi th in  the  spec i f ied  l imi ts .  
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(B)   Blot ter  Mater ia l :  

Blo t te r  mater ia l  sha l l  be na tura l  sand, c rushed sand,  vo lcan ic c inders ,  
o r  o ther  approved mater ia l  and sha l l  be  f ree  o f  de le te r ious  mater ia ls  or  
fo re ign  subs tances . 

The grad ing sha l l  meet  the  fo l lowing requ i rements  when tes ted  in 
accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 201:  

Sieve Size  Percent  Passing 
3/8  inch 100 

No.  4    80  -  100 
No.  16   45  -  80 

No.  200     0  -  5 .0 
 

(C)   Cover  Mater ia l :  

Aggregate  fo r  cover  mater ia l  sha l l  be  o f  c lean sand,  grave l ,  o r  c rushed 
rock  and sha l l  be  f ree  f rom lumps or  ba l ls  o f  c lay  and sha l l  no t  con ta in  
ca lcareous  or  c lay  coat ings ,  ca l iche ,  syn the t ic  mater ia ls ,  o rgan ic  mat te r ,  
o r  fo re ign  subs tances . 

The gradat ion  sha l l  meet  the  fo l lowing requ i rements  fo r  the  Class 
spec i f ied  in  the  Spec ia l  Prov is ions  when tes ted  in accordance wi th  the  
requ i rements  o f  Ar izona Tes t  Method 201. 

Sieve Size  Percent  Passing 
Class 1 Class 2 

1/2  inch 100  
3 /8  inch 70  –  90 100 
1 /4  inch 0  –  10 70  –  90 

No.  4  - - -  0  –  10 
No.  8  0  –  5 0  –  5 

No.  200 0  –  1 .0 0  –  1 .0 
 
Cover  mater ia l  sha l l  meet the  fo l lowing requ i rements :  
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Aggregate  
Character is t ics 

Test  
Method Requirement  

Abras ion AASHTO T 96 100 Rev. ,  Max 9% 
500 Rev. ,  Max 40% 

Carbonates Ar izona Tes t  
Method 238 Max imum 20% 

Frac tured  Coarse  
Aggregate  Par t ic les  

Ar izona Tes t  
Method 212 

Min imum 85% (a t  
leas t  two f rac tu red  

faces)  and min imum 
92% (a t  leas t  one 

f rac tu red  face)  
de termined on  p lus  

No.  4  mater ia l  

F lak iness  Index Ar izona Tes t  
Method 233 Max imum 20% 

Bu lk  Oven Dry  
Spec i f ic  Grav i ty  

Ar izona Tes t  
Method 210 2 .350 –  2 .850 

Water  Absorp t ion Ar izona Tes t  
Method 210 0  –  2 .5% 

 
(D)   Precoated Cover  Mater ial :  

The aggregate  fo r  cover mater ia l  sha l l  meet  the requ i rements  g iven 
above fo r  aggregate  charac ter is t ics  p r io r  to  p recoat ing wi th  b i tuminous  
mater ia l .  

Pr io r  to  p lac ing,  the  cover  mater ia l  sha l l  be  precoated  wi th  a  grade o f  
PG aspha l t  cement  wh ich  meets  the  requ i rements  o f  Sec t ion  1005 o f  the 
spec i f i ca t ions .   The precoat ing sha l l  be  accompl ished by  mix ing a t  a  
cent ra l  p lan t  un t i l  the aggregate  is  even ly coated .   The cover  mater ia l  
sha l l  have a  min imum tempera ture  o f  250 degrees  F a t  the  t ime of  
p recoat ing wi th  aspha l t  cement .   The cover  mater ia l  sha l l  be precoated 
wi th  approx imate ly  0 .40  to  0 .60  percent  aspha l t  cement ,  by  we igh t  o f  the  
aggregate .   The f ina l  percentage o f  aspha l t  cement  used fo r  p recoat ing 
wi l l  be  as  d i rec ted  by  the  Engineer .   The end resu l t  sha l l  be  a  dus t  f ree 
mater ia l .    

For  ho t  app l ied  ch ip  sea l  coa ts ,  no  more  than the  quant i ty  o f  p recoated 
cover  mater ia l  needed fo r  one day  o f  ch ip  sea l  p roduc t ion  sha l l  be 
s tockp i led ,  un less  o therwise  approved by  the  Engineer .  

404-3 Construct ion Requirements:  

404-3 .01 Seasonal  and Weather  L imitat ions:  

The cont rac tor ’s  b id  submi t ta l  and in i t ia l  cons t ruc t ion  schedu le  sha l l  
adhere  to  the  beginn ing and end ing da tes  shown in Subsec t ion  404-7  o f  
the  spec i f i ca t ions  fo r  p lacement  o f  b i tuminous  mater ia l  used in  ch ip  sea l  
coa ts .  B i tuminous mater ia l  used in  ch ip  sea l  coa ts sha l l  on ly  be  p laced 
when the  ex is t ing b i tuminous  sur face  is  d ry ,  the  pavement  sur face 
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tempera ture is  a t  leas t  85  degrees  F,  and the  ambien t  tempera ture a t  
the  beginn ing o f  the  app l ica t ion  o f  b i tuminous mater ia l  i s  a t  leas t  
65  degrees  F and r is ing.   The app l ica t ion  o f  b i tuminous  mater ia l  sha l l  
be  s topped when the  ambien t  tempera ture is  70  degrees  F or  less and 
fa l l ing.  

No p lacement o f  b i tuminous  mater ia l  fo r  ch ip sea ls  sha l l  occur i f  ambien t  
tempera tures  are  forecas ted  to  be  a t  o r  be low 40 degrees  F a t  any  t ime 
dur ing the  day  or  n igh t  a f te r  p lacement .  

For  ho t  app l ied  ch ip  sea ls ,  no p lacement  shal l  occur  i f  ambien t  
tempera tures  exceed,  o r  a re  fo recas ted  to  exceed,  110 degrees  F the 
day  be fore ,  the  day  o f ,  o r  the  two days  a f te r  pav ing.  

Placement  sha l l  cease fo r  the  day  i f  sus ta ined wind  ve loc i t ies in  excess 
o f  15  MPH occur  a t  the  pro jec t .  

P lacement  o f  ch ip  sea ls  may be  s topped by  the  Engineer  a t  any  t ime,  
and a l l  o ther  cont rac t  requ i rements ,  inc lud ing s toppage due to weather ,  
sha l l  remain  in  p lace .  

Bi tuminous  mater ia l  used in  p r ime coats  sha l l  normal ly  be app l ied  to an 
ex is t ing aggregate  sur face  on ly when the  ambien t  a i r  tempera ture  in  the 
shade is  a t  leas t  70  degrees  F and when the  ex is t ing aggregate  sur face 
is  s l igh t ly  damp.  

At  any  t ime,  the  Enginee r  may requ i re  tha t  the  work  cease or  tha t  the 
work  day  be  reduced in  the  event tha t  weather  condi t ions ,  e i ther  ex is t ing 
or  expec ted ,  a re  an t ic ipa ted  to  have an  adverse  e f fec t  upon the 
b i tuminous  t rea tment .  

404-3 .02 Equipment:  

(A)   Distr ibutor  Truck:  

Dis t r ibu tor  t rucks  sha l l  be  so  des igned,  equ ipped,  ma in ta ined,  and 
opera ted  tha t  b i tuminous  mater ia l  a t  even heat  may be  app l ied  un i fo rmly 
on  var iab le  wid ths  o f  sur face  a t  read i ly  de termined and cont ro l led  ra tes 
f rom 0 .03  to  1 .00  ga l lons per  square  yard ,  wi th  uni fo rm pressure ,  and 
wi th  an  a l lowab le  t ransverse  var ia t ion  f rom any  spec i f ied  ra te  no t  to  
exceed 10  percent  o r  0 .02  ga l lons  per  square yard ,  wh ichever  is  less .   
Dis t r ibu tor  equ ipment  sha l l  inc lude a  tachometer,  p ressure  gauges,  
accura te  vo lume measur ing dev ices  or  a  ca l ib ra ted  tank ,  and a 
thermometer  fo r  measur ing tempera tures  o f  the  tank  conten ts .   
Dis t r ibu tors  sha l l  be  equ ipped wi th  a  power  un i t  fo r  the  pump and a spray 
bar  wh ich  is  ad jus tab le  la te ra l ly  and ver t ica l ly .   The d is t r ibu tor  sha l l  
p rov ide  fo r  con t inuous  c i rcu la t ion  o f  the  b i tuminous mater ia l  th rough the  
tank  and spray  bar .  

Pr io r  to  the  spread ing o f  b i tuminous mater ia l ,  a l l  d is t r ibu tor  t rucks 
proposed fo r  use  sha l l  have been tes ted  fo r  ra te  of  t ransverse  spread, 
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in  accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 411,  and 
cer t i f ied  wi th in  12  months  pr io r  to  the  da te  o f  spread ing.   Upon 
cer t i f i ca t ion ,  an  ADOT Bi tuminous  Dis t r ibu t ion  Truck  Cer t i f i ca t ion  s t icker 
sha l l  be  app l ied  in  a c lear ly  v is ib le  loca t ion ins ide  the  dr iver ’s  s ide  door 
o f  the  t ruck .   A va l id  copy  o f  the  Cer t i f i ca te  o f  Tes t  (Ar izona Tes t  Method 
411)  sha l l  be  car r ied  in  the  d is t r ibu tor  t ruck .    The Engineer  may a t  any  
t ime requ i re  tha t  each d is t r ibu tor  t ruck  be  tes ted  to  de termine the  ra te 
o f  the  t ransverse  spread. 

Al l  tes t ing and sampl ing,  inc lud ing the  prepara t ion  o f  tes t  pads  and test  
p la tes ,  sha l l  be  per fo rmed by  an  independent  tes t ing labora tory  wh ich 
has  been approved by  the Eng ineer  to  per fo rm Ar izona Tes t  Method 411. 
A pro fess iona l  engineer ,  regis te red  in  the  Sta te  o f  Ar izona and employed 
by  the  independent  tes t ing labora tory ,  sha l l  be  respons ib le  fo r  a l l  tes t ing 
and tes t  resu l ts .  Tes t ing sha l l  be  per fo rmed a t  no  cos t  to  the 
Depar tment .  

Dis t r ibu tor  t rucks  sha l l  be  equ ipped wi th  the  appropr ia te  s ize  nozz les 
ad jus ted  to  the  proper  angle  wi th  the  assoc ia ted  ad jus tment  wrench to 
ach ieve  max imum over lap o f  spray  and an  even app l ica t ion .  

Dis t r ibu tor  t rucks  sha l l  have a  ca l ib ra ted  thermometer  and vo lume gauge 
or  o ther  dev ice  wi th  wh ich  the  vo lume o f  mater ia l  in  the  tank  may be  
measured to  wi th in 50 ga l lons .   The pump sha l l  be shown to have been 
ver i f ied  by  a  mass  f low meter  o r  o ther  acceptab le  means wi th in  the  las t  
12  months .   The spray  bar sha l l  be  adequate ly  f lushed o f  p r io r  mater ia ls ,  
so lvents ,  o r  o ther  contaminants .    

Equ ipment  wh ich  fa i ls  to  prov ide  an  acceptab le  app l ica t ion  o f  b i tuminous 
mater ia l  sha l l  be  removed f rom the  pro jec t .  

(B)   Power  Brooms:  

Power  b rooms sha l l  be o f  the  ro ta ry  o r  p ickup type,  capab le o f  
comple te ly  remov ing a l l  excess  ch ips ,  and c lean ing wi thout  gouging or  
tear ing the  sur face .  

(C)   Rol lers:  

Rol le rs  sha l l  be  o f  the  osc i l la t ing type  hav ing a  wid th  o f  no t  less  than 4 
fee t  wi th  pneumat ic  t i res o f  equa l  s ize  and d iameter .   Wobb le-whee l  
ro l le rs  wi l l  no t  be  permi t ted .   The t i res  sha l l  be  spaced so  tha t  the  gaps  
be tween ad jacent  t i res  wi l l  be  covered by  the  fo l lowing t i res .   Un less 
foam f i l led ,  the  t i res  sha l l  be  in f la ted  per  the  manufac turer ’s  
spec i f i ca t ions  and main ta ined so  tha t  the  a i r  p ressure  wi l l  no t  vary  more 
than 5 pounds per square  inch  f rom the des ignated  pressure .   
Pneumat ic - t i red  ro l le rs  sha l l  be  proper ly  ba l las ted  and cons t ruc ted  so 
tha t  the to ta l  we igh t  o f  the  compactor  can be var ied  to p roduce an 
opera t ing we igh t  per  t i re  o f  no t  less  than 2 ,000 pounds.  
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(D)   Aggregate  Spreaders:  

The app l ica t ion  o f  cover  mater ia l  sha l l  be accompl ished by  means o f  a 
ca l ib ra ted  spreader .   The spreader  sha l l  be  a  se l f -p rope l led,  
computer ized  ra te -cont ro l led  un i t  capab le  o f  an  app l ica t ion  wid th  o f  14 
fee t  o r  grea ter .   The spreader  sha l l  be  in good mechan ica l  cond i t ion  and 
capab le  o f  app ly ing aggregate  un i fo rmly  across  the spread wid th .  

Ch ip  spreader  boxes  sha l l  be  ca l ib ra ted  to  ensure  cons is ten t  d ischarge 
across a l l  o f  the  chutes except where  the  d ischarge is  in ten t iona l ly  
ad jus ted  to  compensate  fo r  s i te  cond i t ions  and cons t ruc t ion  opera t ions .  

The app l ica t ion  o f  b lo t te r  mater ia l  sha l l  be  accompl ished by means o f  a 
sand s l inger  o r  o ther  equ ipment  approved by  the  Engineer .  

Aggregate  app l ica t ion  ra tes  are  expec ted  to  vary  f rom 4  to  32  pounds 
per  square  yard ,  depend ing on  the  type  o f  cons t ruc t ion .  

404-3 .03 Traf f ic  Control :  

In  the  cons t ruc t ion  or  appl ica t ion  o f  a  b i tuminous  t rea tment ,  the  t rea ted 
roadway sur face  sha l l  no t  be  used by  the  cont rac tor ,  i t s  agents ,  o r  o thers 
un t i l  i t  has  been es tab l ished to  the  sa t is fac t ion  o f  the  Engineer  tha t  the 
t rea ted roadway sur face wi l l  no t  be damaged or  marred  under  the  ac t ion 
o f  t ra f f i c .   No t ra f f i c  of  any  descr ip t ion  sha l l  be  a l lowed on  any 
b i tuminous  app l ica t ion  unt i l  approved by  the  Engineer .   The cont rac tor  
sha l l  e rec t  and main ta in  approved bar r icades ,  s igns ,  and o ther  t ra f f ic  
con t ro l  dev ices  and sha l l  use  every  poss ib le  means to  p ro tec t  the  work 
and to  exc lude t ra f f i c  f rom the  roadway sur face  fo r  as  long a  t ime as 
may be  requ i red .   Tra f f ic  sha l l  be  hand led  in  the  manner  most  conven ien t  
to  the t rave l ing pub l ic .   When t ra f f i c  is  hand led on  a  one-way bas is ,  the 
cont rac tor  sha l l  prov ide such f laggers  and p i lo t  t rucks  as deemed 
necessary  to ensure  adequate  pro tec t ion  fo r  the  roadway sur face .   
Tra f f ic  may be  de toured around the work ,  p rov ided tha t  de tours  a re 
cons t ruc ted  and main ta ined in  a  sa t is fac to ry  manner  and proper ly  
s igned.   When i t  i s  necessary  to  prov ide  fo r  t ra f f i c  across  a  b i tuminous 
t rea ted  sur face ,  the  c rossing sha l l  be  b lo t ted  wi th  mater ia l ,  as  d i rec ted ,  
be fore  the  c ross ing is  opened to  t ra f f i c .  

404-3 .04 Preparat ion of  the  Surface: 

The sur face  to  be  t rea ted  sha l l  be  thorough ly  c leaned to  the  sa t is fac t ion 
o f  the  Engineer  p r io r  to  app ly ing the  b i tuminous  mater ia l .    

When the  work  cons is ts  o f  a  ch ip  sea l  coa t  o r  when b lo t te r  mater ia l  i s  
app l ied ,  se l f -p rope l led  ro ta ry  power  b rooms and/or  p ickup brooms,  a long 
wi th  hand brooms,  i f  necessary ,  sha l l  be  used immedia te ly  in  advance 
o f  app ly ing the  b i tuminous  mater ia l .  

When a  b i tuminous  t rea tment  is  to  be  app l ied  to  an  ex is t ing aggregate 
sur face ,  the  sur face  sha l l  be  un i fo rmly  smooth ,  f i rm and reasonab ly  t rue 
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to  grades  and c ross  sec t ions  as  shown on the  pro jec t  p lans ,  and sha l l  
be  so main ta ined th roughout  the p lac ing o f  the  b i tuminous  t rea tment .   In  
no  event  sha l l  a  b i tuminous  t rea tment  be  p laced on a  so f t ,  uneven base.  
Any  ho les ,  depress ions  or  i r regu la r i t ies  sha l l  be  repa i red .   A l l  loose and 
unsu i tab le  mater ia l  sha l l  be  removed and rep laced by  su i tab le mater ia l ,  
wh ich  sha l l  be  compacted to  p roduce a  dense sur face  conforming to  the 
ad jacent  a rea .   Un i fo rmi ty  o f  sur face  tex tu re is  o f  the  u tmost impor tance. 

When requ i red ,  the  ex is t ing aggregate  sur face  on  wh ich  the  b i tuminous 
t rea tment  is  to  be  p laced sha l l  be  l igh t ly  b laded,  watered  and compacted 
immedia te ly  p r io r  to  the  app l ica t ion  o f  b i tuminous  mater ia l .   In  ex t remely 
d ry  a reas ,  add i t iona l  l igh t  app l ica t ions  o f  water  may be  requ i red  pr ior  to 
the  app l ica t ion  o f  the b i tuminous  mater ia l  to  fac i l i ta te  penetra t ion  o f  the 
b i tuminous  mater ia l .  

404-3 .05 Appl icat ion of  Bi tuminous Mater ia l :  

The types ,  grades ,  and approx imate  ra tes  o f  app l ica t ion  o f  b i tuminous 
mater ia l  fo r  fog coat ,  p r ime coat ,  and tack  coat  wi l l  be  as  spec i f ied  in 
the  Spec ia l  Prov is ions .   The app l ica t ion  ra tes fo r  ch ip  sea l  coa ts sha l l  
be  de termined by the cont rac tor  in  accordance wi th  the requ i rements 
here in ,  sub jec t  to  approva l  by  the  Engineer .  

The ra tes  to  be  app l ied may vary  subs tan t ia l ly  because o f  d i f fe rent  
sur face  cond i t ions  wi th in  the  pro jec t  l imi ts .   The ac tua l  b i tuminous  
mater ia l  app l ica t ion shal l  no t  vary  more than 10  percent  f rom the 
app l ica t ion  ra te  spec i f ied by  the  Engineer .  

The b i tuminous mater ia l  sha l l  be  un i fo rmly  app l ied  to  the  prepared 
sur face  a t  the  ra te  spec i f ied  by  the  Engineer  and in one app l ica t ion .  

The var ious  types  or  grades  o f  b i tuminous  mater ia ls  sha l l  be  app l ied  a t  
tempera tures  wi th in  the l imi ts  g iven  in  Tab le  1005-6 ,  and a t  no t ime sha l l  
the  cont rac tor  inc rease the  tempera ture  o f  the  b i tuminous  mater ia l  
above the  h igher  l imi t  spec i f ied .  

In  o rder  to ob ta in  un i fo rm d is t r ibu t ion ,  the  d is tr ibu t ion  sha l l  be prompt ly  
s ta r ted  or  s topped a t  the junc t ion  o f  two app l ica t ions  in  a  manner  tha t  
wi l l  no t  resu l t  in  over laps or  gaps  in  the  app l ica t ions .  

The d is t r ibu t ion  sha l l  be  prompt ly  cu t  o f f  p r io r  to  the decrease in  un i fo rm 
f low caused by  the  d is t r ibu tor  tank  becoming empty ,  when there  is  a 
decrease in  un i fo rm f low due to  any  reason,  o r  when the  fo rward  
movement  o f  the  d is t r ibu tor  s lows down or  s tops .  

In  the event  tha t  any  spots  a re missed in  the  app l ica t ion ,  o r  any  areas 
deve lop  tha t  do no t  have a  un i fo rm spread or  penet ra t ion ,  such areas 
sha l l  be  remedied  wi thout  unnecessary  de lay .  

Care  sha l l  be  taken to  p revent  the  spray ing or  sp la t te r ing o f  b i tuminous 
mater ia l  on  ad jacent  pavements ,  s t ruc tu res ,  curb ,  guardra i l ,  t rees  and 
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shrubbery ,  o r  any  o ther ob jec t  ou ts ide  o f  the  area  des ignated  fo r  
spray ing.  

Unused b i tuminous  mater ia l  sha l l  be  the respons ib i l i t y  o f  the  cont rac tor . 

404-3 .06 Appl icat ion of  Blot ter  Mater ia l :  

The approx imate  amount  o f  b lo t te r  mater ia l ,  when requ i red  as  a  par t  o f  
a  b i tuminous  t rea tment ,  wi l l  be  spec i f ied  in the  Spec ia l  Prov is ions;  
however ,  the  Engineer  wi l l  spec i fy  the  exac t  ra te  to  be  app l ied  based on  
the  charac ter is t ics  o f  the  b i tuminous  t rea ted  sur face .  

Blo t te r  mater ia l ,  a t  the  t ime o f  spread ing,  sha l l  be  wet  bu t  f ree  f rom 
runn ing water .  

B lo t te r  mater ia l  sha l l  be  un i fo rmly  spread.  Any  overs ize aggregate  or  
fo re ign  mater ia l  p icked up dur ing s tockp i l ing or  loading opera t ions  sha l l  
be  e l imina ted  be fore en ter ing the  spreader .   Supp lementa l  spread ing or  
smooth ing sha l l  be  done by  hand methods  where  necessary .  

For  ch ip  sea ls  wi th  an  emuls i f ied  aspha l t  b inder  coat ,  the app l ica t ion 
ra te  sha l l  be  8  pounds per  square  yard  or  as  spec i f ied  by  the  Engineer .  

I f  b lo t te r  mater ia l  i s  requ i red  fo r  a  ho t  app l ied  ch ip  sea l ,  the  b lo t ter  
mater ia l  sha l l  be  app l ied  in  one or  more  app l ica t ions  fo r  a  to ta l  
app l ica t ion  o f  2  pounds per  square  yard .   The Eng ineer  may reduce or  
e l imina te  b lo t te r  mater ia l  i f  deemed to  be  unnecessary .  

Pr io r  to  f ina l  acceptance and when ordered by the  Engineer ,  the 
cont rac tor  sha l l  remove and d ispose o f  any  excess  b lo t te r  mater ia l .   The 
method o f  remova l  and the  d isposa l  o f  any  excess  b lo t te r  mater ia l  sha l l  
be  the  cont rac tor 's  respons ib i l i t y .  

404-3 .07 Joints:  

Transverse  jo in ts  wi th  the  preced ing work ,  a t  in te rsec t ions ,  and a t  a l l  
ex is t ing pavements  and st ruc tu res  sha l l  be  made by  a  method approved 
by  the  Engineer  p r io r  to  the  s ta r t  o f  the  work .  

Un less  o therwise  d i rec ted  by  the  Engineer ,  t ransverse  jo in ts  wi th  the 
preced ing work  sha l l  be  made by  p lac ing bu i ld ing paper  over  the  end o f  
the  prev ious  app l ica t ion ,  and the  jo in ing app l ica t ion  sha l l  s ta r t  on  the 
bu i ld ing paper .   Once the  app l ica t ion  process  has  progressed beyond 
the  paper ,  the  paper  sha l l  be  d isposed o f  as  d i rec ted  by  the  Engineer .   
Transverse  jo in ts  a t  o ther loca t ions  sha l l  be  made by  a  method approved 
by  the  Engineer  p r io r  to  the  s ta r t  o f  the  work .  

Longi tud ina l  jo in ts  sha l l  be  over lapped be tween 2  to  6  inches .  
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Jo in ts  sha l l  be  c leaned as  deemed necessary  by  the  Engineer  p r io r  to 
the  app l ica t ion  o f  b i tuminous  mater ia l  in  the  ad jacent  s t r ip .  

Regard less  o f  the  wid th o f  the roadway to  be  sea led ,  the  number  o f  
longi tud ina l  jo in ts  sha l l  be  kept  to  a  min imum and sha l l  be  loca ted  to  the 
grea tes t  degree poss ib le so  tha t  they  wi l l  co inc ide  wi th  pa in ted  l ines 
be tween t ra f f i c  lanes .  

404-4 Pr ime Coat:  

The type o f  b i tuminous  mater ia l  and the  approx imate  app l ica t ion  ra te 
sha l l  be  as  spec i f ied  in  the  Spec ia l  Prov is ions .  

When i t  i s  deemed necessary ,  areas hav ing excess  b i tuminous  mater ia l  
sha l l  be  b lo t ted  wi th  mater ia l  as  d i rec ted .  

When so  d i rec ted ,  the  sur face  o f  the  comple ted  pr ime coat  sha l l  be  ro l led 
wi th  a  pneumat ic - t i red  ro l le r .  

The in tegr i ty  o f  the  pr ime coat  sha l l  be  main ta ined a t  a l l  t imes un t i l  the 
nex t  course  is  p laced or  un t i l  f ina l  acceptance.   In  the  event  t ra f f i c  has 
caused ho les  or  b reaks  in  the  sur face ,  such ho les  or  b reaks  sha l l  be 
sa t is fac tor i l y  repa i red  by  the  cont rac tor .  

404-5 Tack Coat:  

Tack  coat  sha l l  be  app l ied  pr io r  to  p lac ing a  b i tuminous  mix tu re  on  a 
p r imed sur face ,  an  ex is t ing b i tuminous  sur face ,  o r  an  ex is t ing Por t land 
cement  concre te  pavement  sur face .   Tack  coat  sha l l  a lso be app l ied 
be tween layers  o f  b i tuminous  mix tu res .   A l i gh t  coa t  o f  b i tuminous 
mater ia l  sha l l  a lso  be  app l ied  to  edges  or  ver t ica l  sur faces  aga ins t  wh ich 
a  b i tuminous  mix tu re  is  to be  p laced. 

The cont rac tor  sha l l  choose the  b i tuminous  mater ia l  to  be  used fo r  tack 
coat .   The Engineer  must  approve the  contrac tor 's  cho ice  o f  b i tuminous 
mater ia l  p r io r  to  i ts  use .  

The ra te  o f  app l ica t ion  fo r  the  spec i f i c  usage wi l l  be  spec i f ied  by  the 
Engineer .   The fo l lowing tab le  shows approx imate  tack  coat  app l ica t ion 
ra tes :  
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Type of  
Bi tuminous 

Mater ia l  

Approximate  Tack Coat  
Appl icat ion Rates:  

Gal lons /  Square  Yard Payment  
Factor  

Pr ior  to Plac ing 
ACFC or  AR-ACFC 

Al l  Other  
Tack Coats 

Emuls i f ied  Aspha l t  
(Spec ia l  Type)  –  
See Note  Be low.  

Not  Al lowed  0 .12 0 .7 

Emuls i f ied  Aspha l t  
(Other  than Spec ia l  
Type)  

0 .08 0 .08 1 .0 

Aspha l t  Cement  0 .06  to  0 .08 0 .06  to  0 .08 1 .0 

Note :  

(1 )  Emuls i f ied  Aspha l t  (Spec ia l  Type)  sha l l  cons is t  o f  Type SS-1  or  
CSS-1  emuls i f ied  aspha l t  d i lu ted  wi th  water  to p rov ide an 
aspha l t  con ten t  o f  no t  less  than 26  percent .  

 
The Engineer  may ad jus t  the  app l ica t ion  ra te .  

I f  emuls i f ied  aspha l t  o f  any  type  is  used,  i t  sha l l  have broken be fore  the 
b i tuminous  mix tu re  is  p laced. 

Tack  coat  sha l l  be  app l ied  on ly  as  fa r  in  advance o f  the  p lacement  o f  
the  b i tuminous mix tu re  as is  necessary to  ob ta in the  proper  cond i t ion  o f  
tack iness .   In  no event  sha l l  more  tack  coat  be  app l ied  in one day than 
wi l l  be  covered by  the  b i tuminous  mix tu re  dur ing tha t  same day .  

404-6 Fog Coat:  

The type o f  b i tuminous  mater ia l  and the  approx imate  app l ica t ion  ra te 
sha l l  be  as  spec i f ied in  the  Spec ia l  Prov is ions .   The mater ia l  sha l l  be 
d i lu ted  wi th  one par t  water  to  one par t  b i tuminous  mater ia l .  

B lo t te r  mater ia l  sha l l  be  app l ied  to  the  t rea ted  sur face  in  one or  more  
app l ica t ions  fo r  a  to ta l  app l ica t ion  as  spec i f ied  in  the  Spec ia l  Prov is ions 
a t  a  t ime spec i f ied  by  the Engineer  and be fore  open ing to  t ra f f i c .  

B lo t te r  mater ia l  sha l l  be  app l ied  to  the  t rea ted  sur face  in  one or  more  
app l ica t ions  fo r  a to ta l  app l ica t ion o f  approx imate ly 2  pounds per  square 
yard  a t  a  t ime spec i f ied  by  the  Engineer  and be fore  open ing to  t ra f f i c .  

The Eng ineer  may ad jus t  the  ac tua l  app l ica t ion  rate  based on  spec i f i c  
t r ia ls  and v isua l  observa t ions  per fo rmed on test  a reas  fo r  d i f fe ren t  
pavement  types .  
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404-7 Chip Seal  Coat :  

404-7 .01 Genera l :  

The cont rac tor  sha l l  p repare  the i r  b id  submi t ta l  and in i t ia l  cons t ruc t ion 
schedu le ,  submi t ted  a t  the  Precons t ruc t ion  Conference as  descr ibed in 
Subsec t ion  108.03  o f  the  spec i f i ca t ions ,  based on  the  fo l lowing 
beginn ing and end ing da tes  fo r  aspha l t ic  concre te  p roduc t ion .   

Average Elevat ion of  
Project ,  Feet  

Beginning and Ending 
Dates 

0 –  3499 
0  –  3499 

3500 –  4999 
5000 and over 

March  15  –  May 31 
September  1  –  October  31  

May 1  –  September  30 
June 1  –  August  31 

 
Any  proposed p lacement  dev ia t ing f rom the  beginning and end ing days 
sha l l  be  de ta i led  in  the  wr i t ten  schedu le  o f  cons t ruct ion  submi t ted  a t  the 
week ly  meet ing descr ibed in  Subsec t ion  108.04  o f  the  spec i f i ca t ions .   
No cont rac t  t ime ex tens ion  wi l l  be  gran ted  fo r  p lacement  ou ts ide  o f  the 
beginn ing and end ing da tes .   Any p lacement dev ia t ing f rom the 
beginn ing and end ing da tes  sha l l  be  a t  the  so le  r isk  o f  the  cont rac tor .    

For  ho t  app l ied  ch ip  sea ls,  the  type  and grade o f  aspha l t  b inder  sha l l  be 
as  spec i f ied  in  the  Spec ia l  Prov is ions .  

The cont rac tor  sha l l  de termine  the  app l ica t ion  ra tes  and cor respond ing 
quant i t ies  o f  b i tuminous  mater ia l  and cover mater ia l  fo r  ch ip sea l  coa t  
in  accordance wi th  Ar izona Tes t  Method 819.   App l ica t ion ra tes are 
sub jec t  to  approva l  by  the Engineer .   Areas  and loca t ions  an t ic ipa ted  to 
requ i re  ad jus tment  to  the  ra te (s )  sha l l  a lso  be  ident i f ied .  

The app l ica t ion  ra tes  and per fo rmance o f  emuls i f ied  aspha l t  ch ip  sea ls 
sha l l  be  ver i f ied  us ing the  Sweep Tes t  in  accordance wi th  ASTM D7000.  
The per fo rmance o f  b i tuminous  mater ia l  sha l l  be  ver i f ied  us ing the Via l i t  
Reten t ion  Tes t  in  accordance wi th  EN 1272-3 ,  mod i f ied  as necessary  to 
accommodate  the  spec i f ic  charac ter is t ics  o f  the  proposed ch ip  sea l .   
However ,  the  occur rence o f  fa i lu re  o f  po lymer  mod i f ied  aspha l t  dur ing 
the  Via l i t  Reten t ion  Tes t  does  no t  cons t i tu te  an  unacceptab le 
per fo rmance o f  b i tuminous  mater ia l .  

The ac tua l  app l ica t ion  ra te  sha l l  be  such tha t  the  aggregate  is  embedded 
approx imate ly  70  percent  (80  percent  above 4 ,000 fee t  e leva t ion)  and 
t rack ing o f  b i tuminous  mater ia l  does  no t  occur under  cons t ruc t ion 
equ ipment  o r  when opened to  t ra f f i c .  

The ac tua l  ra te  o f  cover mater ia l  to  be  app l ied  sha l l  be  such tha t  no 
more  than 5  percent  o f  the  ch ips  app l ied  are  removed dur ing sweep ing 
and approx imate ly  20  percent  vo id  space ex is ts  between the  aggregate  
par t ic les  once rea l igned a f te r  open ing to  t ra f f i c .  
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The proposed ra te (s ) ,  loca t ions  requ i r ing ad jus tment ,  ra te ad jus tments ,  
and the  assoc ia ted  bas is  fo r  each ad jus tment ,  sha l l  be  submi t ted  to  the 
Engineer  fo r  approva l  no  la te r  than f ive  days  fo l lowing comple t ion  o f  the 
Pre-Ac t iv i ty  Walk th rough as  descr ibed in  Subsect ion  404-7 .02  o f  the 
spec i f i ca t ions and a t  least  f i ve  days pr io r  to p lacement  o f  the  tes t  s t r ip .  

The bas is fo r  any  an t ic ipa ted  ad jus tments  sha l l  inc lude use o f  one or  
more  o f  the  fo l lowing:  

(A)  Sand Patch  tes ts  per fo rmed in  accordance wi th STP762 
Pavement  Sur face Charac ter is t ics and Mater ia ls ;  Haydon, 
C.E.  (ASTM,  1982) ;  

(B)  Append ix  B o f  Ch ip  Sea l  Gu ide  fo r  App l ica t ion  and 
Const ruc t ion ;  Pavement Preserva t ion Commi t tee  o f  the 
Ar izona Chapter  o f  The Assoc ia ted Genera l  Cont rac tors 
(AGC-Ar izona Chapter ,  2013) ;  and/or  

(C)  Ar izona Tes t  Method 742 fo r  mean macro tex ture .  

The approved app l ica t ion  ra te (s )  and ad jus tments  sha l l  be  c lear ly  
marked a t  the  cor responding loca t ions  and remain  v is ib le  to equ ipment 
opera tors  p r io r  to  p lacement .  

The cont rac tor  sha l l  submi t  a  min imum 75-pound sample  o f  the cover 
mater ia l  to  the  Engineer  a t  leas t  10  ca lendar  days  pr io r  to  beginn ing 
app l ica t ion  o f  the cover  mater ia l  for  tes t ing.   In  add i t ion  to the submi t ted 
cover  mater ia l ,  the  cont rac tor  sha l l  a lso  submi t  3  ga l lons  o f  emuls ion  (5 
to  8  ga l lons  fo r  ho t  app l ied)  in  1 -ga l lon  cans ,  and 40  pounds o f  
granu la ted  rubber  i f  inc luded in  the  b i tuminous  mater ia l .  

404-7 .02 Pre-Act iv i ty  Walkthrough:  

Pr io r  to  p lacement ,  the  cont rac tor  sha l l  conduct  a  Pre-Ac t iv i ty  
Walk th rough wi th  a l l  par t ies  expec ted  to  work  on  the  ch ip  sea l .  

Locat ions  where  ad jus tments  in  app l ica t ion  ra te  may be  appropr ia te 
sha l l  be  documented.    

A loca t ion  fo r  a  tes t  s t r ip ,  approx imate ly  1 ,000 fee t  in  length  sha l l  be 
ident i f ied .   I f  add i t iona l  tes t  s t r ip  loca t ions  are  des i red  due to  vary ing 
sur face  cond i t ions ,  these sha l l  a lso  be  ident i f ied .  

Other  fac to rs  or  s i te  cond i t ions  such as  tu rn  o r  dece le ra t ion  lanes,  
changes in  sur face  charac ter is t ics ,  c rack  f i l l ,  and  recent  pa tchwork 
wh ich  may a f fec t  p lacement  o f  the  ch ip  sea l  coa t  sha l l  a lso  be  ident i f ied .   
A descr ip t ion  o f  any  a f fec t ing cond i t ions  and the  correspond ing loca t ions 
and ac t ion  to  be  taken to  min imize  the i r  impact  shal l  be  documented. 
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In  add i t ion  to the requ i rements  here in ,  the  i tems conta ined on  the 
check l is ts  p rov ided in  AGC-Ar izona Chapter ’s  Ch ip  Sea l  Gu ide  fo r  
App l ica t ion  and Const ruc t ion  (pages  11  and 12)  sha l l  be  cons idered. 

404-7 .03 Appl icat ion of  Cover  Mater ia l :  

Cover  mater ia l  sha l l  be immedia te ly  and un i fo rmly  spread over  the 
f resh ly  app l ied  b i tuminous  mater ia l  such tha t  aggregate  par t ic les a re 
secure ly  adhered and wi l l  no t  ro l l ,  tumble ,  o r  be  p icked up  dur ing the 
ro l l ing process .   Any  overs ize  aggregate  or  fo re ign  mater ia l  p icked up 
dur ing s tockp i l ing or  load ing opera t ions  sha l l  be  e l imina ted  be fore 
en ter ing the  aggregate  spreader  hopper .   Supp lementa l  spread ing and 
smooth ing sha l l  be  done by  hand methods  where  necessary .  

When emuls i f ied  aspha l t  i s  used, the cover  mater ia l  sha l l  be  a t  a 
sa tura ted  sur face-dry  cond i t ion  a t  the  t ime o f  spread ing.   When 
b i tuminous  mater ia l  o ther  than emuls i f ied  aspha l t  i s  used,  the  cover 
mater ia l  sha l l  be  precoated  as  descr ibed in  Subsec t ion  404-2 .02(D)  o f  
the  spec i f i ca t ions .  

The c lass ,  aggregate  requ i rements ,  and fo r  b idd ing purposes ,  the  
approx imate  ra tes  o f  appl ica t ion  o f  cover  mater ia l  wi l l  be  as  spec i f ied 
here in .  

404-7 .04 Rol l ing Cover  Mater ia l :  

Fol lowing  the  spread ing o f  cover  mater ia l ,  the  sur face  sha l l  be  prompt ly  
ro l led  wi th  se l f -p rope l led  pneumat ic - t i red  compactors .   A su f f ic ien t  
number  o f  compactors  sha l l  be  prov ided to  cover  the  wid th  o f  the 
mater ia l  spread in  one pass  o f  the  compactors  and th is  ro l l ing sha l l  
con t inue un t i l  a  min imum of  th ree  passes  has  been comple ted .   For  ch ip 
sea ls  wi th  a  ho t  app l ied  b inder  coat ,  the  th i rd  pass  sha l l  be  comple ted 
wi th in  15  minu tes  a f te r  the  in i t ia l  ro l l ing commences.  

404-7 .05 Minimum Traf f ic -Free Per iod:  

The min imum t ra f f i c - f ree  per iod  fo r  a  newly  app l ied  emuls ion  ch ip  sea l  
coa t  sha l l  be th ree hours;  however ,  the  cont rac tor 's  hau l ing equ ipment 
may use the new sea l  coa t  dur ing the  t ra f f i c  f ree  per iod a t  a  speed not  
to  exceed 15  mi les  per  hour .   Af te r  the  t ra f f i c  f ree  per iod ,  bu t  p r io r  to 
remov ing the  loose cover mater ia l ,  a l l  t ra f f i c  a l lowed by  the  Eng ineer 
sha l l  be  l imi ted  to  a  speed no t  to  exceed 25  mi les  per  hour .  

404-7 .06 Removal  of  Loose Cover  Mater ia l :  

Pr io r  to  open ing to  t ra f f i c  and a t  leas t  two hours  a f te r  p lacement  o f  the 
cover  mater ia l ,  a l l  loose cover  mater ia l  sha l l  be  removed f rom the  paved 
sur face  by  brooming wi th in  36  hours  a f te r  app l ica t ion .  
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For  ch ip  sea ls  wi th  a  ho t  app l ied  b inder  coat ,  the  remova l  o f  loose cover 
mater ia l  sha l l  commence approx imate ly  30  minu tes a f te r  the  f ina l  ro l l ing 
is  comple ted .  

I f  the  Engineer  de termines  tha t  cond i t ions are  no t  conduc ive  to  ob ta in ing 
the  bes t  resu l ts ,  b rooming sha l l  be  d iscont inued un t i l  the  Engineer  has 
cons idered a l l  cond i t ions  and has  de termined the  bes t  t ime fo r  the 
remova l  o f  the  cover  mater ia l .   The cover  mater ia l  sha l l  be  removed by 
means o f  a  power  b room wh ich  sha l l  be  in  good cond i t ion  and o f  a  des ign 
su i tab le  fo r  the  work .   The ac t ion  o f  the  broom sha l l  be such tha t  
par t ic les  wh ich  are  s tuck  to  the  b i tuminous  mater ia l  wi l l  no t  be 
d is lodged. 

404-7 .07 Fog Coat  on New Chip Seals:  

Unless  o therwise spec i f ied  in  the  Spec ia l  Prov is ions ,  fo l lowing the 
cur ing per iod  o f  new ch ip sea l  coa ts ,  a  fog coat  sha l l  be  p laced on  the 
f ina l  ch ip  sea l  coa t  sur face ,  in  accordance wi th  the  app l ica t ion  ra tes 
descr ibed in  404-6 .  

404-7 .08 Chip Seal  Test  Str ip:  

Pr io r  to  the  s ta r t  o f  p lacement ,  a l l  equ ipment  used in  the  p lacement  o f  
the  ch ip  sea l  coa t  sha l l  be  ver i f ied  to  be  in  sa t is fac to ry  opera t ing 
cond i t ion  and in  accordance wi th  the  requ i rements  here in .  

Cover  mater ia l  sha l l  be ver i f ied  to be in  a  cond i t ion  cons is ten t  wi th  tha t  
in  wh ich  i t  ex is ted  a t  the  t ime in i t ia l  acceptance samples  were  ob ta ined 
wi th  adequate  mois tu re .   B i tuminous  mater ia l  cer t i f i ca t ions  sha l l  be 
ver i f ied  to  ind ica te tha t  the  requ i red  type  o f  mater ia l  i s  on  hand and at  
the  proper  tempera ture .  

The ex is t ing pavement  sur face  to  rece ive  the  tes t  s t r ip  sha l l  be  ver i f ied 
to  have been adequate ly  swept  and c leaned and meet ing the 
requ i rements  here in .   An t ic ipa ted  app l ica t ion  ra tes  sha l l  have been 
marked and c lear ly  v is ib le  to  equ ipment  opera tors .  

Dur ing p lacement  o f  the  tes t  s t r ip ,  a l l  equ ipment  sha l l  be  observed to 
conf i rm proper  opera t ion .   The app l ica t ion ra te o f  the  bo th  b i tuminous 
mater ia l  and cover  mater ia l  sha l l  be  measured and ver i f ied  us ing a 
ca tch-and-we igh  “ ta rp”  method.   The app l ica t ion  ra te  o f  the b i tuminous 
mater ia l  sha l l  a lso  be  measured and ver i f ied  by  means o f  a  vo lume per 
a rea  ca lcu la t ion  us ing the d is t r ibu tor  t rucks  ca l ib ra ted  thermometer  and 
vo lume measur ing gauge or  dev ice .  

Ro l l ing sha l l  immedia te ly  fo l low p lacement  o f  the  cover  mater ia l  and be 
ver i f ied  to  be  in  conformance wi th  the  requ i rements here in .  

For  emuls ion  ch ip sea ls,  the  contrac tor  sha l l  b room the  sur face  to  
remove excess  cover  mater ia l  on ly  a f te r  the  emuls ion  has  fu l ly  b roken. 
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Pr io r  to  any subsequent  p lacement ,  the  tes t  s t r ip  sha l l  be observed to 
have adequate embedment  o f  the  cover mater ia l  wi thout  excess ive vo id 
space be tween the  ch ips ,  s tack ing o f  ch ips ,  o r  accumula t ion  o f  ch ips  on 
the  shou lders .   I f  the  cond i t ion  o f  the  tes t  s t r ip  is  no t  acceptab le ,  
ad jus tments sha l l  be made as appropr ia te ,  and an add i t iona l  tes t  s t r ip  
sha l l  be  per fo rmed. 

404-7 .09 Contractor  Qual i ty  Cont rol :  

The cont rac tor  sha l l  be  respons ib le  fo r  the  ch ip  seal  des ign ,  per fo rming 
qua l i ty  con t ro l  tes t ing on  mater ia ls ,  and des ignat ing an  ind iv idua l  
charged wi th  cons tan t  observa t ion  and mon i to r ing.  

Need fo r  an  ad jus tment  to  app l ica t ion  ra tes  or  a  cor rec t ion  to  p rocess 
or  equ ipment  sha l l  be  communica ted  immedia te ly  to  the  necessary 
personne l .  

The in i t ia l  cond i t ion  o f  equ ipment ,  mater ia ls ,  and the  pro jec t  and 
pavement  sur face  cond i t ions  sha l l  be  documented.   The per fo rmance 
and resu l ts  o f  the  tes t  s t r ip  sha l l  be  documented.   Observa t ions  o f  
mon i to r ing ac t iv i t ies  and quant i f i ca t ion  o f  app l icat ion  ra tes  dur ing the 
tes t  s t r ip  and produc t ion sha l l  be  documented no less  f requent ly  than 
every  o ther  p lacement  run .  

The cause fo r  any  ad jus tments ,  inc lud ing quant i fy ing tes ts  per fo rmed, 
the  ad jus tments  made,  and the  resu l t  o f  such ad jus tments  wi th  regard  to 
acceptab i l i t y  and per fo rmance o f  the  ch ip  sea l  coa t  sha l l  be  documented. 

404-8 Method of  Measurement:  

Bi tuminous  mater ia ls  wi l l  be  measured by  the  ton .  

Bi tuminous  mater ia l  tha t  is  requ i red  to  be  d i lu ted  pr io r  to  app l ica t ion wi l l  
be  measured by  the  ton  of  d i lu ted  mater ia l .  

Cover  mater ia l  wi l l  be  measured by  the  square  yard .  

The cont rac tor  sha l l  be  respons ib le  to  de termine the  amount  o f  cover 
mater ia l  tha t  wi l l  be  requi red  to  comple te  the  work  f rom the  source  or  
sources  f rom wh ich  the  cover  mater ia l  i s  ob ta ined. 

Blo t te r  mater ia l ,  when requ i red ,  wi l l  be  measured by  the  square  yard .  

Measurement  fo r  payment  wi l l  be  made on ly  fo r  the  quant i ty  o f  
b i tuminous  mater ia l  and fo r  the  quant i ty  o f  aggregate  mater ia l  used in 
accordance wi th  the  requ i rements  o f  these spec i f i ca t ions .  

T ime to  app ly  tack  coat ,  when requ i red ,  is  de f ined as  the  hours  wi th in  a 
work  sh i f t  tha t  an  approved d is t r ibu tor  t ruck  conta in ing the  spec i f ied 
b i tuminous  mater ia l  i s  requ i red  by  the  Engineer  to be  a t  the  work  s i te .  
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The t ime wh ich  is  requ i red  to  app ly  tack  coat ,  when requ i red ,  wi l l  be 
measured to  the  neares t  hour  fo r  the  ac tua l  number  o f  hours  requ i red  in 
any  one work sh i f t ;  however ,  when the t ime requ i red  is  less than four 
hours  in  any  workday ,  the t ime wi l l  be  measured as four  hours .  

404-9 Basis  of  Payment:  

The accepted  quant i t ies  o f  b i tuminous  t rea tments,  comple te  in  p lace,  
measured as prov ided above,  wi l l  be pa id  fo r  a t  the  contrac t  un i t  p r ice ,  
except  the  cont rac t  un i t  p r ice  fo r  b i tuminous  mater ia l  wi l l  be  ad jus ted 
fo r  quant i t ies  o f  mater ia l  represented  by  the  cor respond ing tes t  resu l ts .   
Ad jus tments  wi l l  be  made in  accordance wi th  Sec t ion  1005 o f  the 
spec i f i ca t ions .  

For  ch ip  sea l  coa ts ,  no  measurement  o r  d i rec t  payment  wi l l  be  made fo r  
p recoat ing the  cover  mater ia l ,  mater ia l  fo r  p recoat ing,  and ro l l ing and 
remova l  o f  loose cover  mater ia l .  

Payment  fo r  a l l  measures necessary to  d i rec t  and escor t  t ra f f i c  th rough 
the  area  be ing b i tuminous  t rea ted wi l l  be  made as  spec i f ied  under 
Sec t ion  701 o f  the  spec i f ica t ions .  

No measurement  o r  d i rec t  payment  wi l l  be  made for  ro l l ing.  

No measurement  o r  d i rec t  payment  wi l l  be  made fo r  fu rn ish ing,  app ly ing,  
and remov ing b lo t te r  mater ia l ,  fu rn ished in  con junc t ion  wi th  the 
app l ica t ion  o f  a  p r ime coat .  

No measurement  o r  d i rec t  payment  wi l l  be  made fo r  the  main tenance or  
repa i r  o f  a  p r ime coat  sur face .  

The b idd ing schedu le  quant i ty  fo r  tack  coat  is  based on  an  es t imated 
app l ica t ion  ra te  o f  0 .06  ga l lons  per  square  yard  fo r  each app l ica t ion 
shown on the  pro jec t  p lans .  

The un i t  p r ice  for  b i tuminous  tack  coat  is  deemed to  be  the  cos t  to  
fu rn ish ,  t ranspor t ,  and s tore  aspha l t  cement  o r  emuls i f ied  aspha l t  a t  the 
pro jec t  loca t ion .   Payment  fo r  b i tuminous tack  coat  wi l l  be  made a t  the 
un i t  p r ice  mul t ip l ied  by the  respec t ive  payment fac to r  l i s ted  under 
Subsec t ion  404-5  o f  the spec i f i ca t ions ,  and ad jus ted  to  the  nearest  
do l la r .  

Un less  o therwise  spec i f ied ,  the  accepted  quant i ty  o f  b i tuminous  tack 
coat ,  measured as prov ided above, wi l l  be  pa id  a t  the  cont rac t  un i t  p r ice 
per  ton  ad jus ted  as prov ided above wh ich  pr ice  sha l l  be  fu l l  
compensat ion  fo r  fu rn ish ing,  t ranspor t ing,  and s tor ing the  exac t  type ,  
grade or  des ignat ion  o f  b i tuminous  tack  coat  spec i f ied  by  the  Engineer .  

Un less  o therwise  spec i f ied ,  the  accepted  quant i ty  o f  t ime to  app ly  
b i tuminous  tack  coat ,  measured as  prov ided above,  wi l l  be  pa id  fo r  a t  
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the  cont rac t  un i t  p r ice  per  hour  wh ich  payment  sha l l  be  fu l l  compensat ion 
fo r  app ly ing b i tuminous  tack  coat .  

The te rm "b i tuminous  mater ia l "  as  used here in  sha l l  inc lude aspha l t  
cement ,  l iqu id  aspha l t ,  and emuls i f ied  aspha l t .  

The cont rac t  un i t  p r ice fo r  each i tem o f  b i tuminous  mater ia l  wi l l  be 
cons idered to  inc lude a l l  cos ts fo r  fu rn ish ing,  hau l ing,  hand l ing,  
spread ing,  and mix ing o f  the  mater ia l  as  requ i red ,  inc lud ing the  " in i t ia l  
cos t "  o f  b i tuminous  mater ia l ,  bu t  exc lud ing any  d i f fe rence in  the  cos t  o f  
b i tuminous  mater ia l  tha t  occurs  be tween the  da te  o f  b id  open ing and the 
da te  tha t  the  mater ia l  i s  used on  the  pro jec t .  

A cos t  fo r  b i tuminous  mater ia l  wi l l  be  de termined month ly  by  the 
Depar tment  based on  the se l l ing pr ices  o f  aspha l t  cement  pub l ished by 
the  Aspha l t  Week ly  Mon i to r ,  a  pub l ica t ion  o f  Poten  & Par tners ,  Inc .   The 
cos t  wi l l  be  the  ar i thmet ic  average o f  the  h igh  and low se l l ing pr ices  fo r  
aspha l t  cement  shown in  the  prev ious  four  repor ts  fo r  the  Ar izona/Utah 
and Southern  Ca l i fo rn ia  regions .  

Th is  cos t  wi l l  be  deemed the  “ in i t ia l  cos t ”  ( IC)  fo r  b i tuminous  mater ia l  
fo r  p ro jec ts  on  wh ich  b ids a re  opened dur ing the  fo l lowing month .   Th is  
cos t  wi l l  a lso  be  deemed the  "cur ren t  p r ice"  (CP)  fo r  b i tuminous  mater ia l  
fo r  the  fo l lowing month  for  p ro jec ts  in  cons t ruc t ion .  

Th is  va lue wi l l  be  e f fec t ive  as o f  the  las t  Wednesday o f  each month ,  and 
wi l l  be  pos ted  on  the  ADOT Cont rac ts  and Spec i f icat ions  Group webs i te,  
on  or  shor t ly  a f te r  the  last  Wednesday o f  month .  

For  each i tem o f  b i tuminous  mater ia l  fo r  wh ich  there  is  a  spec i f i c  pay 
i tem,  and fo r  the  b i tuminous  mater ia l  used in Aspha l t ic  Concre te 
(Misce l laneous St ruc tura l) ,  an  ad jus tment  wi l l  be  made as fo l lows for  
each month  tha t  a  quant i ty  o f  b i tuminous  mater ia l  was  used on the 
pro jec t .  

The “ in i t ia l  cos t ”  ( IC)  fo r  the  month  in  wh ich  the  pro jec t  was  b id wi l l  be  
compared wi th  the  “cur ren t  p r ice”  (CP)  as  speci f ied  above fo r  the 
appropr ia te  cur ren t  month .   The “cur ren t  p r ice”  (CP)  wi l l  be  as  pos ted 
on  the  Depar tment ’s  websi te  on  the  las t  Wednesday o f  each month ,  and 
wi l l  be  used to  ad jus t  cos ts  fo r  b i tuminous  mater ia l  incorpora ted  in to  the 
job  dur ing the  fo l lowing month  ( fo r  example ;  b i tuminous  mater ia l  used 
in  May wi l l  be  ad jus ted ,  as  spec i f ied  here in ,  based on  the  “cur ren t  p r ice”  
(CP)  fo r  May as  pos ted  on  the  las t  Wednesday o f  Apr i l ) .   Any  d i f fe rence 
in  p r ice  be tween these two va lues  wi l l  be  app l ied  to  the  quant i ty  o f  
e l ig ib le  b i tuminous  mater ia l  incorpora ted  in to  the  work .  

Determinat ion  o f  the  e l ig ib le  quant i t ies  o f  b i tuminous  mater ia l  wi l l  be 
based on  cont rac tor  fu rn ished invo ices ,  except  as  mod i f ied  be low. 

The tons  o f  emuls i f ied produc ts  to  wh ich  the ad jus tment  wi l l  be 
app l icab le  wi l l  be  the  tons  o f  the  emuls i f ied  aspha l t  p r io r  to  d i lu t ion .  
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Ad jus tments  in  compensat ion  fo r  emuls i f ied aspha l ts  wi l l  be  made a t  60 
percent  o f  e i ther  the  increase or  decrease.   For  emuls i f ied  aspha l ts  
conta in ing po lymer ,  ad jus tments  in  compensat ion wi l l  be  made a t  66  
percent  o f  e i ther  the  inc rease or  decrease. 

The tons  o f  Bi tuminous  Mater ia l  (Aspha l t  Rubber )  to  wh ich  the 
ad jus tment  wi l l  be  app l icab le  wi l l  be  0 .80  mul t ip l ied  t imes the  to ta l  
quant i ty  o f  the  i tem used.   The ad jus tment  wi l l  no t  app ly  to  the  20 
percent  o f  the  mater ia l  wh ich  cons t i tu tes  the  c rumb rubber  add i t ive .  

The tons  o f  b i tuminous  mater ia l  incorpora ted  in Aspha l t ic  Concre te 
(Misce l laneous St ruc tura l )  o r  Aspha l t ic  Concre te  (Misce l laneous 
St ruc tura l  Spec ia l  Mix )  to wh ich  an  ad jus tment wi l l  be  app l icab le sha l l  
be  as  fo l lows: 

(A)  For  mixes  wi thout  rec la imed aspha l t  pavement  (RAP) ,  the  
ad jus tment  wi l l  be equa l  to  5  percent  o f  the quant i ty ,  
measured in  tons ,  o f  aspha l t ic  concre te  p laced,  regard less 
o f  the  ac tua l  percentage o f  b i tuminous  mater ia l  incorpora ted 
in to  the  mix ;  

(B)  For  mixes  wi th  rec la imed aspha l t  pavement  (RAP) ,  the  
ad jus tment  wi l l  be equa l  to  4  percent  o f  the quant i ty ,  
measured in  tons ,  o f  aspha l t ic  concre te  p laced,  regard less 
o f  the  ac tua l  percentage o f  b i tuminous  mater ia l  incorpora ted 
in to  the  mix ;  and 

(C)  I f  the  quant i ty  o f  aspha l t ic  concre te  is  measured by  vo lume, 
the  supp lementa l  agreement  es tab l ish ing the method o f  
measurement  wi l l  spec i fy  the  manner  in  wh ich  the  tons  o f  
b i tuminous  mater ia l  e l ig ib le  fo r  the ad jus tment  is  
de termined. 

The tons  o f  b i tuminous  mater ia ls  wh ich  are  pa id fo r  on  the  bas is  of  
tes t ing by  nuc lear  aspha l t  con ten t  gauge,  ign i t ion  fu rnace,  o r  o ther 
approved methods  to  wh ich  the  ad jus tment  wi l l  be app l icab le ,  a re  the 
tons  wh ich  have been incorpora ted  in to  the  mix tu re .  

When rec la imed aspha l t  pavement  (RAP)  is  used in  aspha l t ic  concre te ,  
on ly  the  v i rg in  aspha l t  cement  wi l l  be  sub jec t  to  a  b i tuminous  mater ia l  
p r ice  ad jus tment .   RAP b inder  is  no t  sub jec t  to  a  pr ice  ad jus tment .  

No add i t iona l  compensat ion  wi l l  be  made fo r  any  add i t iona l  o r  increased 
charges ,  cos ts ,  expenses,  taxes ,  e tc . ,  wh ich  the  cont rac tor  may have 
incur red  s ince  the  t ime of  b idd ing and wh ich  may be  the  resu l t  o f  any 
inc rease in  the  " in i t ia l  cos t "  o f  b i tuminous  mater ia l .  

Ad jus tment  in  un i t  p r ices o f  i tems governed by  th is  p rov is ion  wi l l  be 
made in  the  nex t  regu la r  month ly  p rogress  payment  fo l lowing ac tua l  use 
or  app l ica t ion  o f  the  b i tuminous  mater ia l .  
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Any  ad jus tment  in  compensat ion  made fo r  b i tuminous  mater ia l  
incorpora ted  in to  the  work  a f te r  the  exp i ra t ion  o f  the  spec i f ied 
comple t ion  t ime se t  fo r th  in  the  cont rac t ,  o r  as may be  ex tended in 
accordance wi th  the  prov is ions  o f  Subsec t ion  108.08  o f  the 
spec i f i ca t ions ,  wi l l  be on the  bas is  o f  the  pr ice  o f  b i tuminous mater ia l  
shown on the  Depar tment ’s  webs i te  and app l icab le  fo r  the  da te  o f  the 
exp i ra t ion  o f  the  spec i f ied  comple t ion  t ime as  hereinbefore  spec i f ied .  

SECTION 405 BLANK: 

SECTION 406 BLANK: 

SECTION 407 ASPHALTIC CONCRETE FRICTION COURSE:  

407-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  cons t ruc t ing Aspha l t ic  
Concre te  Fr ic t ion  Course,  here ina f te r  aspha l t ic  concre te ,  by  fu rn ish ing 
a l l  mater ia ls ,  mix ing a t  a  p lan t ,  hau l ing and p lac ing a  mix tu re  o f  
aggregate  mater ia ls ,  minera l  admix ture ,  and b i tuminous  mater ia l  
(aspha l t  cement )  to  fo rm a  pavement course  or  to  be used fo r  o ther 
spec i f ied purposes ,  in  accordance wi th  the  de ta i ls  shown on the pro jec t  
p lans  and the  requ i rements  o f  the  spec i f i ca t ions ,  and as  d i rec ted  by  the 
Engineer .  

407-2 Asphal t ic  Concrete  Mix  Design:  

Mix  des igns  wi l l  be  deve loped on  the  bas is  o f  and tes ted  in  accordance 
wi th  the  requ i rements  o f  Ar izona Tes t  Method 814.  The a l lowab le  range 
o f  percent  absorbed aspha l t  sha l l  be  0-1 .0 ,  when tes ted  in  accordance 
wi th  Ar izona Tes t  Method 806. 

407-3 Mater ia ls :  

407-3 .01 Minera l  Aggregate:  

The cont rac tor  sha l l  prov ide  a  source o f  minera l  aggregate  in  
accordance wi th  the  requ i rements  o f  Sec t ion  1001 o f  the  spec i f i ca t ions . 

When the  cont rac tor  se lec ts  a  source or  sources ,  i t  sha l l  no t i fy  the 
Engineer .   The cont rac tor  sha l l  be  so le ly  respons ib le  fo r  assur ing tha t  
the  minera l  aggregate  meets  a l l  requ i rements  and, when processed,  is  
fu l ly  capab le  o f  p rov id ing aspha l t ic  concre te  wh ich  meets  a l l  the 
requ i rements  o f  these spec i f i ca t ions .  
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Minera l  aggregate  sha l l  be  separa ted  in to  a t  least  two s tockp i les .   No 
ind iv idua l  s tockp i le  o r  ho t  b in  usage sha l l  be  less  than 3  percent  o f  the 
to ta l  minera l  aggregate .  

Coarse  minera l  aggregate  sha l l  cons is t  o f  c rushed grave l ,  c rushed rock ,  
o r  o ther  approved iner t  mater ia ls  wi th  s imi la r  charac ter is t ics ,  o r  a 
combina t ion  thereo f ,  con forming to  the  requ i rements  o f  these 
spec i f i ca t ions .  

F ine  minera l  aggregate  or  b lend mater ia l  sha l l  cons is t  o f  na tura l  sand, 
sand prepared f rom rock ,  o r  o ther  approved iner t  mater ia ls ,  o r  a 
combina t ion  thereo f ,  con forming to  the  requ i rements  o f  these 
spec i f i ca t ions .  

Minera l  aggregate  fu rn ished fo r  mix  des igns  sha l l  be  representa t ive  o f  
the  source(s )  and sampled  f rom the mater ia l  s tockp i les  to  be used in 
aspha l t ic  concre te  p roduct ion .   Mix  des igns  sha l l  con form to  the  grad ing 
l imi ts  in  Tab le  407-1 ,  when tes ted  in  accordance wi th  Ar izona Tes t  
Method 201.  

TABLE 407-1  
MIX DESIGN GRADING LIMITS 

Sieve 
Size  

Percent  Passing 
Without  Admixture  With Admixture  

3/8  Inch 100 100 
No.  4  35  –  55 36  –  55 
No.  8  9  –  14 10  –  15 

No.  200 0  –  2 .0 0  –  3 .0 
 
Minera l  aggregate  sha l l  con form to  the  requ i rements  in  Tab le  407-2 
when tes ted  in  accordance wi th  the  app l icab le  tes t  methods .  

Tes ts  on  aggregates  ou t l ined  in  Tab le  407-2 ,  o ther than abras ion ,  sha l l  
be  per fo rmed on mater ia ls  fu rn ished fo r  mix  des ign  purposes and 
compos i ted to  the  mix des ign  gradat ion .   Abras ion sha l l  be  per fo rmed 
separa te ly  on  samples f rom each source o f  minera l  aggregate .   A l l  
sources  sha l l  meet  the  requ i rements  fo r  abras ion .  
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TABLE 407-2  
 MINERAL AGGREGATE CHARACTERISTICS 

Character is t ic Test  Method Requirement  
Combined Bu lk  
Oven Dry  Spec i f ic  
Grav i ty  

Ar izona Tes t  Method 251 2 .350 –  2 .850 

Combined Water  
Absorp t ion Ar izona Tes t  Method 251 0  –  2 .5% 

Sand Equ iva len t  

Ar izona Tes t  Method 242 
(Af te r  thorough ly  s iev ing 
the  sample ,  no  add i t iona l  

c lean ing o f  the  f ines  
f rom the  p lus  No.  8  

mater ia l  i s  requ i red . )  

Min imum 55 

Frac tured  Coarse  
Aggregate  
Par t ic les  

Ar izona Tes t  Method 212 

Min imum 85% (a t  
leas t  two f rac tu red  

faces)  and min imum 
92% (a t  leas t  one 

f rac tu red  face) 
F lak iness  Index Ar izona Tes t  Method 233 Max imum 25% 
Carbonates Ar izona Tes t  Method 238 Max imum 20% 

Abras ion AASHTO T 96 100 Rev. ,  Max.  9% 
500 Rev. ,  Max.  40% 

 
407-3 .02 Minera l  Admixture:  

Minera l  admix tu re wi l l  be  requ i red .   The amount  used sha l l  be 
1 .0  percent ,  by  we igh t  o f  t he  minera l  aggregate .   Minera l  admix tu re  sha l l  
be  e i ther  Por t land cement ,  b lended hydrau l ic  cement ,  o r  hydra ted  l ime 
conforming to  the  requ i rements  o f  Tab le  407-3 .  

TABLE 407-3  
MINERAL ADMIXTURE 

Mater ia l  Requirement  
Por t land Cement ,  Type I  o r  I I  ASTM C150 
Blended Hydrau l ic  Cement ,  Type IP ASTM C595 
Hydra ted  L ime ASTM C1097 

 
Cer t i f i ca t ion  and acceptance o f  Por t land cement ,  b lended hydrau l ic  
cement ,  and hydra ted  l ime sha l l  be  in  accordance wi th  ADOT Mater ia ls  
Prac t ice  and Procedure  Di rec t ive  No.  13 ,  "Cer t i f i ca t ion  and Acceptance 
o f  Hydrau l ic  Cement ,  F ly  Ash,  Natura l  Pozzo lan ,  Si l i ca  Fume,  and L ime".  

407-3 .03 Bi tuminous Mater ia l :  

Aspha l t  cement sha l l  be a  per fo rmance grade (PG)  aspha l t  b inder,  
con forming to  the  requ i rements  o f  Sec t ion  1005 o f  the  spec i f i ca t ions .   
The type o f  aspha l t  b inder  sha l l  be  as  shown in  the Spec ia l  Prov is ions .    

The percent  o f  aspha l t  cement  used sha l l  be  based on  the  we igh t  o f  to ta l  
mix  (aspha l t  cement ,  minera l  aggregate ,  and minera l  admix tu re) .  
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The percent  o f  aspha l t  cement  to  be  used wi l l  be  spec i f ied  by  the 
Engineer .  

407-4 Mix  Design:  

Approx imate ly  300 pounds o f  p roduced minera l  aggregate ,  in  p ropor t ion 
to  the  an t ic ipa ted  percent  usage,  sha l l  be  ob ta ined by  the  cont rac tor  and 
wi tnessed by  the  Engineer  so  tha t  bo th  par t ies  a re  sa t is f ied  tha t  samples 
are  representa t ive  o f  the  minera l  aggregate  to  be  u t i l i zed  in  the  aspha l t ic  
concre te  p roduc t ion .  

In  add i t ion  to  the  minera l  aggregate  samples ,  the  cont rac tor  sha l l  a lso 
fu rn ish  the  Engineer  wi th  representa t ive  samples  o f  the  fo l lowing 
mater ia ls :  3  ga l lons o f  aspha l t  cement  f rom the  in tended supp l ie r ,  and a 
1-ga l lon  can o f  the  proposed minera l  admix tu re .  These mater ia ls  must 
be  representa t ive o f  the mater ia l  wh ich wi l l  subsequent ly  be used in the 
produc t ion  o f  aspha l t ic  concre te .    

I f  the  minera l  aggregate  does  no t  meet  the  requ i rements  o f  
Subsec t ion  407-3 .01  o f  the  spec i f i ca t ions ,  no  mix  des ign  wi l l  be 
prepared.   The cont rac tor  sha l l  take  the  necessary  s teps  to  p rov ide 
mater ia l  meet ing the  speci f ied  requ i rements .  

Along wi th  the  samples  fu rn ished fo r  mix  des ign  tes t ing,  the  cont rac tor  
sha l l  submi t  a  le t te r  exp la in ing in  de ta i l  i t s  methods  o f  p roduc ing minera l  
aggregate  inc lud ing wast ing,  wash ing,  b lend ing,  p ropor t ion ing,  e tc . ,  and 
any  spec ia l  o r  l imi t ing cond i t ions  i t  may propose.   The cont rac tor ’s  le t te r  
sha l l  a lso s ta te  the  source(s )  o f  minera l  aggregate ,  the  source  and type 
o f  aspha l t  cement ,  and the  source  and type o f  minera l  admix tu re .  

Wi th in  10  work ing days  of  rece ip t  o f  a l l  samples  and the  cont rac tor 's  
le t te r  in  the  Cent ra l  Labora tory ,  the  Depar tment  wi l l  p rov ide  the 
cont rac tor  wi th  a  mix  des ign  conta in ing the  type ,  source ,  and percentage 
o f  aspha l t  cement ;  the type ,  source ,  and percentage o f  minera l  
admix tu re ;  the  source(s )  o f  minera l  aggregate  and the  percentage f rom 
each s tockp i le ;  the  compos i te  minera l  aggregate  gradat ion ;  the 
combined minera l  aggregate  and minera l  admix ture  gradat ion ;  and any  
spec ia l  o r  l imi t ing cond i t ions .  

The cont rac t  t ime es tab l ished fo r  the  comple t ion  o f  the  work  inc ludes 
10  work ing days  fo r  the requ i red  tes t ing and the  deve lop ing o f  the  
approved mix  des ign .  

Aspha l t ic  concre te  f r ic t ion  course  produc t ion sha l l  no t  begin  un t i l  there 
is  an  approved mix  des ign .  

The cont rac tor  may propose the  use  o f  a  mix  des ign  tha t  has  been 
deve loped fo r  a p rev ious pro jec t .   The proposed mix  des ign  sha l l  meet 
the  requ i rements  o f  these spec i f i ca t ions .   The cont rac tor  sha l l  p rov ide 
ev idence tha t  the  type  and source  o f  b i tuminous  mater ia l ,  the  type  o f  
minera l  admix tu re ,  and the  source  and methods  o f  p roduc ing minera l  
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aggregate  have no t  changed s ince  the  fo rmula t ion o f  the  prev ious  mix 
des ign .   The cont rac tor  sha l l  a lso prov ide  cur rent  tes t  resu l ts  fo r  a l l  
spec i f ied  charac ter is t ics  o f  the  minera l  aggregate  proposed fo r  use .   The 
Engineer  wi l l  de termine  i f  the  prev ious ly used mix  des ign  is  su i tab le for  
the  in tended use and i f  the  prev ious  use  o f  the  mix  des ign  was 
sa t is fac tory  to  the  Department .   The Engineer  wi l l  e i ther  approve or  
d isapprove the  proposed mix  des ign .   Shou ld  the  Engineer  d isapprove 
the  use  o f  the  prev ious ly  used mix  des ign ,  the  cont rac tor  sha l l  p repare 
and submi t  a  new mix des ign  proposa l  in  accordance wi th  the  
requ i rements  o f  these spec i f i ca t ions .  

A prev ious ly  used mix  des ign  o lder  than two years f rom the  da te  i t  was 
fo rmula ted ,  sea led ,  s igned,  and da ted  sha l l  no t  be  a l lowed fo r  use .   Once 
approved for  use  on a  p ro jec t ,  a  mix  des ign  may be  used fo r  the dura t ion 
o f  the  pro jec t .  

407-5 Mix  Design Revis ions:  

At  any  t ime a f te r  p roduc t ion  o f  aspha l t ic  concre te has  been s ta r ted  us ing 
the  approved mix  des ign ,  changes may be  proposed by  the  cont rac tor  o r  
d i rec ted  by  the  Engineer .  

The cont rac tor  sha l l  no t  change i ts  methods  o f  c rush ing,  sc reen ing,  
wash ing,  o r  s tockp i l ing f rom those used dur ing produc t ion  o f  mater ia l  
used fo r  mix des ign  purposes wi thout  approva l  o f  the Engineer ,  o r  
wi thout  reques t ing a  new mix  des ign .  

I f  the  cont rac tor  e lec ts  to  change i ts  source  or  type  o f  b i tuminous 
mater ia l ,  the  type  o f  minera l  admix tu re ,  o r  the  source(s )  o f  minera l  
aggregate ,  o r  i f  the  contrac tor  adds  or  de le tes  the  use o f  a  minera l  
aggregate  s tockp i le (s )  regard less  o f  source ,  tes t ing to  the  ex tent  
deemed necessary  by  the Engineer  wi l l  be  per fo rmed in  o rder  tha t  the 
Engineer  may be  sa t is f ied tha t  the  mix  des ign  c r i te r ia  wi l l  be  met .  

Dur ing produc t ion o f  aspha l t ic  concre te  the cont rac tor ,  on the  bas is o f  
f ie ld  tes t  resu l ts ,  may request  a  change to  the  approved mix  des ign .   The  
Engineer  wi l l  eva lua te  the  proposed changes and no t i fy  the  cont rac tor  
o f  the Engineer ’s  dec is ion  wi th in  two work ing days o f  the  rece ip t  o f  the 
reques t .  

I f ,  a t  any  t ime,  unapproved changes are  made by  the  cont rac tor  in  the 
source or  type  o f  b i tuminous  mater ia l ,  source(s )  of  minera l  aggregate ,  
p roduc t ion  methods ,  o r  propor t iona l  changes in  v io la t ion  o f  approved 
mix  des ign  s t ipu la t ions ,  produc t ion  sha l l  cease un t i l  a  new mix  des ign  is  
deve loped a t  no  add i t iona l  cos t  to  the  Depar tment ,  o r  the  cont rac tor  
compl ies  wi th  the  approved mix  des ign .  

At  any  t ime a f te r  the  mix  des ign  has  been approved,  the  cont rac tor  may 
request  a  new mix  des ign .   The cos ts assoc ia ted wi th  the  tes t ing o f  
mater ia ls  in  the  deve lop ing o f  mix  des igns  requested  by  the  cont rac tor  
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a f te r  a  mix  des ign  acceptab le  to  the  Depar tment  has  been deve loped 
sha l l  be  borne by  the  cont rac tor .  

I f  the  Engineer  de termines  tha t  a  new mix  des ign  is  necessary  due to 
changes in  minera l  aggregate  charac ter is t ics  o r  gradat ion ,  cos ts 
assoc ia ted  wi th  the  deve lopment  o f  the  new mix  des ign  sha l l  be  borne 
by  the  cont rac tor .  

A new mix  des ign  can be  deve loped by  the  Engineer  a t  any  t ime the 
Engineer  deems necessary .   Shou ld  such a  new mix  des ign  requ i re  
rev is ions  to  the  cont rac tor 's  opera t ions  wh ich  resu l t  in  add i t iona l  cos t  to 
the  cont rac tor ,  i t  w i l l  be re imbursed for  these cos ts .   However ,  the 
Engineer  reserves  the  r igh t  to  mod i fy  the  aspha l t  cement  conten t  wi thout  
compensat ion  be ing made to  the  cont rac tor  invo lv ing add i t iona l  
opera t ion  cos ts .  

407-6 Acceptance of  Mater ia ls :  

407-6 .01 Genera l :  

The cont rac tor 's  a t ten t ion  is  d i rec ted  to  the  requ i rements  o f  
Subsec t ion  105.13  o f  the  spec i f i ca t ions .  

I f  the  produc t ion  o f  aspha l t ic  concre te  is  s topped e i ther  fo r  fa i lu re  to 
meet  the  requ i rements spec i f ied  in  Subsec t ion  407-6 .03  o f  the 
spec i f i ca t ions  or  because changes are  made in the  mix  des ign ,  samples 
wi l l  be  taken fo r  ca lcu la t ing new consecut ive  averages  e i ther  a f te r  
p roduc t ion  resumes or  a f te r  the  changes in  the  mix  des ign  have been 
made.   The acceptance o f  the  minera l  aggregate  gradat ion  and the 
b i tuminous  mater ia l  con ten t  wi l l  be  de termined on the  bas is  o f  the tes ts 
as  spec i f ied  in  Subsec t ion  407-6 .03  o f  the  spec i f i ca t ions .   The Engineer  
reserves  the  r igh t  to  inc rease the  f requency  o f  sampl ing and tes t ing upon 
the  resumpt ion  o f  aspha l t ic  concre te  p roduc t ion .  

407-6 .02 Minera l  Aggregate:  

Aggregate  sha l l  be f ree o f  de le ter ious mater ia ls ,  c lay  ba l ls ,  and adher ing 
f i lms  or  o ther  mater ia l  tha t  p revent  thorough coat ing o f  the  aggregate  
wi th  the  b i tuminous  mater ia l .  

Pr io r  to  and dur ing aspha l t ic  concre te  p roduc t ion,  the  Engineer  sha l l  
ob ta in  and tes t  samples  o f  minera l  aggregate  fo r  de termina t ion  o f  the 
sand equ iva len t ,  f rac tu red  coarse  aggregate  par t ic les ,  and f lak iness 
index .   Samples  sha l l  be ob ta ined f rom the co ld feed be l t  p r io r  to the 
add i t ion  o f  minera l  admix tu re ,  o r  f rom the  s tockp i les when sampl ing f rom 
the  co ld feed be l t  i s  no t  poss ib le .   Shou ld  such tes t ing ind ica te  resu l ts  
no t  meet ing the  requ i rements  o f  Tab le  407-2  fo r  sand equ iva len t ,  
f rac tu red  coarse  aggrega te  par t ic les ,  and f lak iness  index ,  opera t ions 
sha l l  cease and the  cont rac tor  sha l l  have the  op t ion  o f  reques t ing a  new 
mix  des ign  or  cor rec t ing de f ic ienc ies  in  the  aggregate  s tockp i les .  
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407-6 .03 Asphal t ic  Concrete:  

(A)   Minera l  Aggregate  Gradat ion:  

Pr io r  to  the  in i t ia l  s ta r tup o f  aspha l t ic  concre te  p roduc t ion ,  and pr io r  to 
s ta r tup  a f te r  any  subsequent  mix  des ign  rev is ions  a f fec t ing gradat ion ,  a 
sample  o f  the combined minera l  aggregate  sha l l  be  tes ted .   The mineral  
aggregate  sha l l  meet  the  gradat ion requ i rements  fo r  the  three 
consecut ive  tes t  l imi ts  ind ica ted  be low.   I f  the  minera l  aggregate  does 
no t  meet  these requ i rements ,  p roduc t ion  sha l l  no t  begin  un t i l  the  minera l  
aggregate  is  in  compl iance wi th  th is  requ i rement .  

For  each approx imate  500 tons  o f  aspha l t ic  concrete  p roduced,  a t  leas t  
one sample  o f  minera l  aggregate  wi l l  be  taken.  Samples  wi l l  be  taken 
in  accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 105 on a 
random bas is .   For  ba tch  p lan ts ,  the  sample  sha l l  be  taken f rom the  ho t  
b ins .   For  p lan ts  o ther  than ba tch  p lan ts ,  the  sample  sha l l  be  taken f rom 
the  co ld  feed be l t .   Samples  wi l l  be  taken by  means o f  a  sampl ing dev ice 
wh ich  is  capab le  o f  ob ta in ing representa t ive samples .   The dev ice ,  wh ich 
sha l l  be  approved by  the  Engineer ,  sha l l  be  fu rn ished by  the  cont rac tor .   
In  any  sh i f t  tha t  the  produc t ion  o f  aspha l t ic  concre te  is  less  than 
500 tons ,  a t  leas t  one sample  wi l l  be  taken. 

Samples  wi l l  be  tes ted  fo r  con formance to  the  mix  des ign  gradat ion ,  wi th  
o r  wi thout  minera l  admixtu re  as  appropr ia te ,  in  accordance wi th  the 
requ i rements  o f  Ar izona Tes t  Method 201. 

The gradat ion  wi l l  be  cons idered to  be  acceptab le  un less  the  average o f  
any  th ree  consecut ive  tests  o r  the  resu l t  o f  any  s ingle  tes t  var ies  f rom 
the  mix  des ign  gradat ion  percentages  as  fo l lows: 

Passing Sieve Number  of  Tests  
Three Consecut ive  One  

No.  4  ±  4  ±  6  
No.  8  ±  4  ±  6  

No.  200 ± 1 .5  ±  2 .0  
 
One hundred percent  o f  the  mater ia l  sha l l  pass  the 3 /8 - inch  s ieve .  

At  any  t ime tha t  tes t  resu l ts  ind ica te  tha t  the  gradat ion  does  no t  fa l l  
w i th in  a l l  o f  the  l imi ts  ind ica ted ,  the  produc t ion  of  aspha l t ic  concre te 
sha l l  cease immedia te ly  and sha l l  no t  begin  aga in  un t i l  a  ca l ib ra t ion  tes t  
ind ica tes  tha t  the  gradat ion  is  wi th in  the  th ree  consecut ive  tes t  l imi ts  
ind ica ted .  

(B)   Bi tuminous Mater ia l  Content :  

Dur ing produc t ion o f  aspha l t ic  concre te ,  the  cont rac tor  sha l l  ma in ta in at  
the  p lan t  s i te  a  nuc lear  aspha l t  con ten t  gauge ca l ib ra ted  and opera ted 
in  accordance wi th Ar izona Tes t  Method 421.   At  the  d isc re t ion o f  the 
Engineer ,  the  Depar tment  may choose to  p repare  the ca l ib ra t ion  samples 
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fo r  use  by the cont rac tor .   Under the observa t ion  o f  the Engineer ,  the 
cont rac tor  sha l l  de termine  the  aspha l t  con ten t  by  means o f  the  nuc lear 
aspha l t  con ten t  gauge a min imum of  four  t imes per  fu l l  sh i f t .   The 
Engineer  sha l l  de termine the  t imes tha t  the  samples  are  taken.   The 
cont rac tor ’s  techn ic ians  per fo rming the  tes t ing,  inc lud ing the  ca l ib ra t ion 
o f  the  nuc lear  gauge,  sha l l  meet  the  techn ic ian  requ i rements  g iven in  
ADOT Mater ia ls  Prac t ice  and Procedure  Di rec t ive  No.  19 ,  “ADOT Sys tem 
fo r  the  Eva lua t ion  o f  Tes t ing Labora tor ies” .  

Produc t ion  o f  aspha l t ic  concre te  sha l l  cease immedia te ly  and the  p lan t  
and/or  the  nuc lear  aspha l t  con ten t  gauge re -ca l ib rated  i f  any  s ingle  tes t  
resu l t  var ies  by  an  amount  grea ter  than ±  0 .60 ,  o r  the  average o f  th ree 
consecut ive  tes t  resu l ts  var ies  by  an  amount  grea ter  than ±  0 .40 ,  f rom 
the  amount  d i rec ted  by  the  Engineer .   Mater ia l  tha t  has  a l ready  been 
produced may be  used on  the  pro jec t  i f  the s ingle  tes t  va lue 
representa t ive  o f  tha t  mater ia l  var ies  by  an  amount  f rom ±  0 .61  to  ±  0 .75 ,  
inc lus ive ,  f rom the  amount  d i rec ted  by  the  Engineer .   Mater ia l  tha t  has  
a l ready  been produced may no t  be  used on  the  pro jec t  i f  the  s ingle  test  
va lue  representa t ive  o f  tha t  mater ia l  var ies  by  an  amount  grea ter  than ±  
0 .75  f rom the  amount  d i rec ted  by  the  Engineer  un less ,  by  re tes t ing,  the 
mater ia l  i s  found to  be  acceptab le .  

407-6 .04 Mater ia l  Spread:  

The es t imated ta rge t  spread ra te  wi l l  be  as  shown in  the  tab le  in  
Subsec t ion 407-3  o f  the spec i f i ca t ions .   The Engineer  may ad jus t  the 
es t imated  ta rge t  spread ra te ,  and es tab l ish  a  new ta rge t  spread ra te ,  as 
necessary  to  ma in ta in  a  su i tab le  th ickness .  

The th ickness  beh ind  the screed sha l l  be  measured by the contrac tor  
con t inuous ly  th roughout  each spread lo t  to  ensure  tha t  the  min imum 
compacted  th ickness  spec i f ied  in  Subsec t ion  407-3 o f  the  spec i f i ca t ions 
is  be ing met .  

A spread lo t  sha l l  be  cons idered to  be  one-ha l f  sh i f t  o f  p roduc t ion .   The 
cont rac tor  sha l l  record  in fo rmat ion  per ta in ing to each spread lo t  on 
fo rms prov ided by  the  Engineer .   In fo rmat ion  sha l l  inc lude the  pro jec t  
number ,  da te  and per iod  o f  t ime tha t  each spread lo t  was  p laced,  the 
spread lo t  number ,  beginn ing and end ing s ta t ion ,  the  p lans  th ickness ,  
ta rge t  spread ra te ,  and tons  p laced in  each spread lo t .   Comple ted 
spread lo t  fo rms sha l l  be  s igned by  the  cont rac tor  and g iven to  the 
Engineer  a t  the  end o f  each sh i f t .  

The Engineer  wi l l  ca lcu la te  the  quant i ty  requ i red  in  each spread lo t  us ing 
the  ta rge t  spread ra te .  

The ca lcu la ted  quant i ty  requ i red  in  each spread lot  wi l l  be  compared to 
the  ac tua l  quant i ty  p laced.   A  spread lo t  wi l l  be  cons idered to  be 
acceptab le  i f  the  ac tua l  quant i ty  p laced does  no t  vary  by  more  than +5.0 
percent  f rom the  requ i red quant i ty .  
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407-7 Construct ion Requirements:  

407-7 .01 Qual i ty  Control :  

Qual i ty  con t ro l  o f  minera l  aggregate  produc t ion  and aspha l t ic  concre te 
p roduc t ion  sha l l  be  the  respons ib i l i ty  o f  the  cont rac tor .   The cont rac tor  
sha l l  per fo rm su f f ic ien t  tes t ing to  assure  tha t  minera l  aggregate  and 
aspha l t ic  concre te  a re  p roduced wh ich  meet  a l l  spec i f ied  requ i rements.   
The Engineer  reserves  the  r igh t  to  ob ta in  samples  o f  any  por t ion  o f  any 
mater ia l  a t  any  po in t  o f  the  opera t ions  fo r  the  Engineer ’s  own use.  

407-7 .02 Stockpi l ing:  

The cont rac tor  wi l l  no t  be a l lowed to  feed the  ho t  p lan t  f rom s tockp i les 
conta in ing less  than two fu l l  days o f  produc t ion  un less  on ly  two days 
produc t ion  remain  to  be done or  spec ia l  cond i t ions  ex is t  where  the 
Engineer  deems th is  requi rement  wa ived.  

Minera l  aggregate  sha l l  be  separa ted  and s tockp i led  so  tha t  segregat ion 
is  min imized.   An approved d iv ider  o f  su f f ic ien t  s ize  to  p revent 
in te rmingl ing o f  s tockp i les  sha l l  be  prov ided.  

407-7 .03 Proport ioning,  Dry ing,  Heat ing,  and Mix ing:  

The aspha l t ic  concre te  ho t  p lan t  sha l l  con form to the  requ i rements  o f  
Sec t ion  403 o f  the  spec i f ica t ions .  

Un less  approved by  the Engineer ,  no  ind iv idua l  minera l  aggregate  
s tockp i le  o r  ho t  b in usage sha l l  be  less  than 3 percent  o f  the  to ta l  
minera l  aggregate .  

No f ine  mater ia l  wh ich  has  been co l lec ted  in  the  dus t  co l lec t ion  sys tem 
sha l l  be  re tu rned to the mix tu re  un less the co l lec ted f ines are accura te ly  
and un i fo rmly  metered  in to  the  mix tu re .  

The mois tu re  conten t  o f  the  aspha l t ic  concre te  sha l l  no t  exceed 0 .5 
percent .   The mois tu re conten t  wi l l  be  de termined in  accordance wi th 
the  requ i rements  o f  Ar izona Tes t  Method 406. 

The tempera ture  o f  aspha l t ic  concre te  o r  minera l  aggregate  upon 
d ischarge f rom the  dryer  sha l l  no t  exceed 275 degrees  F (325 degrees  F 
when PG TR+ aspha l t  cement  is  used) ,  un less  o therwise  approved by 
the  Engineer .  
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407-7 .04 Plac ing and Finishing:  

(A)   Genera l  Requirements:  

The hand l ing o f  aspha l t ic  concre te  sha l l  a t  a l l  t imes be  such as  to 
min imize  segregat ion .   Any  aspha l t ic  concrete  wh ich  d isp lays 
segregat ion  sha l l  be  removed and rep laced. 

Al l  whee ls  and t i res o f  compactors  sha l l  be  wetted  wi th  water ,  o r  i f  
necessary  soapy  water ,  o r  a  re lease agent  in  order  to  p revent  the 
s t ick ing o f  aspha l t ic  concre te .   A l l  o ther  equ ipment  sur faces  sha l l  be 
t rea ted  when necessary  wi th  a  re lease agent .   On ly  re lease agents 
eva lua ted  th rough NTPEP are  acceptab le  fo r  use .   The resu l ts  f rom 
NTPEP tes t ing,  when tes ted  in accordance wi th AASHTO TP 102,  
sha l l  meet  the  fo l lowing c r i te r ia :  

RELEASE AGENT TEST REQUIREMENT 
Aspha l t  St r ipp ing Tes t  
  Di lu ted  
  Non-Di lu ted  (Fu l l  St rength)  

 
No St r ipp ing  
No St r ipp ing  

Mix tu re  Sl ide  Tes t  10  g Reta ined,  Max. 

Aspha l t  Per fo rmance Tes t  Less  than or  equa l  to  
10 .0% a f te r  the  th i rd  cyc le  

 
Re lease agents  wh ich  degrade,  d isso lve ,  o r  in  any  way damage the 
b i tuminous  mater ia l  sha l l  no t  be  used.   Diese l  fue l  sha l l  no t  be  used as 
a  re lease agent .  

Before  aspha l t ic  concre te  is  p laced,  the  sur face  to  be  paved sha l l  be 
c leaned o f  a l l  ob jec t ionab le  mater ia l  and tacked wi th  b i tuminous  mater ia l  
in  accordance wi th  the  requ i rements  o f  Sec t ion  404 o f  the  spec i f i ca t ions . 

Un less  o therwise  spec i f ied  on the pro jec t  p lans ,  aspha l t ic  concre te  sha l l  
no t  be p laced on  the  2- foo t  widened sec t ion where  guardra i l  i s  to be 
ins ta l led .  

(1 )  Placement  Dates and Weather  Requirements:  

Aspha l t ic  concre te sha l l  be  p laced when the  tempera ture  o f  the  sur face  
on  wh ich  the  aspha l t ic  concre te  is  to  be  p laced is  a t  leas t  85  degrees  F 
and the  ambien t  temperature  a t  the  beginn ing o f  p lacement  is  a t  leas t  
70  degrees  F and r is ing.   The p lacement  sha l l  be  s topped when the 
ambien t  tempera ture  is  75  degrees  F or  less  and fa l l ing.   Nigh t  t ime 
p lacement  may occur  dur ing fa l l ing  tempera ture  i f  the  low tempera ture 
is  70  degrees  F or  h igher.  

No p lacement  o f  aspha l t ic  concre te  sha l l  occur  i f  ambien t  tempera tures 
are  fo recas ted  to  be  a t  o r  be low 40 degrees  F a t  any  t ime dur ing the  day 
or  n igh t  a f te r  p lacement .  
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No p lacement  o f  aspha l t ic  concre te  sha l l  occur  i f  ambien t  tempera tures 
exceed,  o r  a re  fo recas ted to  exceed,  110 degrees  F the  day  be fore ,  the 
day  o f ,  o r  the  day  a f te r  pav ing.  

No p lacement  o f  aspha l t ic  concre te  sha l l  occur  i f  sus ta ined wind  speeds 
in  excess o f  15  MPH are  fo recas t  on the day  o f  the schedu led  p lacement .   
However ,  the  Engineer  may a l low p lacement  o f  aspha l t ic  concre te  dur ing 
h igh  wind  cond i t ions  i f  the  ambien t  tempera ture  is  85  degrees  F and 
r is ing.  

No aspha l t ic  concre te  p lacement  sha l l  take  p lace  i f  ra in  occurs  a t  any 
t ime in  the two days  pr ior  to  the  schedu led  p lacement  o f  the  aspha l t ic  
concre te ,  nor  sha l l  p lacement  be  expec ted  to  occur  i f  ra in  is  fo recas t  
dur ing the  proposed day  of  p lacement .   However ,  a t  the  d isc re t ion  o f  the 
Engineer ,  p lacement may commence i f  ac tua l  condi t ions  are  conduc ive 
to  p lacement .     

At  any  t ime,  the  Enginee r  may requ i re  tha t  the  work  cease or  tha t  the 
work  day  be  reduced in  the  event  tha t  weather  condi t ions  are  an t ic ipa ted 
to  have an  adverse  e f fec t  upon the  aspha l t ic  concre te .  

Un less  o therwise  d i rec ted  by the  Engineer ,  no  t ra f f i c  ( inc lud ing 
cons t ruc t ion  t ra f f i c ,  wi th  the  except ion  o f  requ i red s t r ip ing equ ipment )  
sha l l  be  a l lowed on  the  AR-ACFC over lay  un t i l  a t  leas t  e igh t  hours  a f ter  
the  p lacement  o f  AR-ACFC.   The Engineer  may reduce th is  t ime fo r  
mater ia ls  p laced on  ramps and aux i l ia ry  lanes ,  o r  fo r  t ra f f i c  re la ted 
purposes .   Pr io r  to  open ing to  any  t ra f f i c ,  the  Eng ineer  may requ i re  up 
to  th ree  app l ica t ions  o f  l ime water  (a  min imum of  50  pounds o f  l ime per  
2 ,000 ga l lons  o f  water ) .   Reasons may inc lude,  bu t  a re  no t  l imi ted  to ,  
open ing pr io r  to  the  e igh t  hour  cur ing t ime,  o r  ambien t  tempera tures 
above 100 degrees  F.    L ime water  sha l l  be  app l ied  in  a  manner  tha t  
un i fo rmly  covers  the  en t i re  sur face  o f  the  pav ing pass .   No separa te 
payment  wi l l  be  made fo r  l ime water  o r  i ts  app l icat ion ,  the  cos t  be ing 
cons idered as  inc luded in th is  cont rac t  i tem. 

The cont rac tor  sha l l  p repare  the i r  b id  submi t ta l  and in i t ia l  cons t ruc t ion 
schedu le ,  submi t ted  a t  the  Precons t ruc t ion  Conference as  descr ibed in 
Subsec t ion  108.03  o f  the  spec i f i ca t ions ,  based on  the  fo l lowing 
beginn ing and end ing da tes  fo r  aspha l t ic  concre te  p roduc t ion .   

Average Elevat ion of  
Project ,  Feet  

Beginning and Ending 
Dates 

0 –  3499 
0  –  3499 

3500 –  4999 
5000 –  5999 

6000 and over 

March  15  –  May 31 
September  1  –  October  31  

Apr i l  15  –  October  15 
June 1  –  September  15 

June 1  –  August  15 
 
Any  proposed p lacement  dev ia t ing f rom the  beginning and end ing days 
sha l l  be  de ta i led  in  the  wr i t ten  schedu le  o f  cons t ruct ion  submi t ted  a t  the 
week ly  meet ing descr ibed in  Subsec t ion  108.04  o f  the  spec i f i ca t ions .   
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No cont rac t  t ime ex tens ion  wi l l  be  gran ted  fo r  p lacement  ou ts ide  o f  the 
beginn ing and end ing da tes .   Any p lacement dev ia t ing f rom the 
beginn ing and end ing da tes  sha l l  be  a t  the  so le  r isk  o f  the  cont rac tor .    

(2 )  Del ivery  to Screed Uni t :  

Aspha l t ic  concre te  de l ivered  to  the  screed un i t  sha l l  be  a  f ree  f lowing,  
homogeneous mass  in  wh ich  there  is  no  segregat ion ,  c rus ts ,  lumps,  or  
migra t ion  o f  the  b i tuminous  mater ia l .   Shou ld  any  o f  these cond i t ions be 
ev ident  in  the  mater ia l  del ivered  to  the  screed un i t ,  the  cont rac tor  sha l l  
take  the  necessary cor rect ive  ac t ion  to e l imina te such cond i t ions .   I f  any 
o f  these cond i t ions  pers is t ,  the  Engineer  wi l l  o rder  the  work  to  be 
s topped un t i l  sa t is fac to ry cor rec t ive  ac t ion  has  been taken. 

(B)   Loading Mater ia l  into the  Paving Machine:  

I f  the  aspha l t ic  concre te  is  dumped d i rec t ly  in to  the pav ing mach ine  f rom 
the  hau l ing t rucks ,  care  sha l l  be  taken to  avo id ja r r ing the  mach ine or  
mov ing i t  ou t  o f  a l ignment .   No ver t ica l  load  shal l  be  exer ted  on  the 
pav ing mach ines  by  the  t rucks .   Trucks ,  wh i le  dumping,  sha l l  be  secure ly 
a t tached to  the  pav ing mach ine .  

I f  the  aspha l t ic  concre te  is  dumped upon the  sur face  be ing paved and 
subsequent ly  loaded in to  the  pav ing mach ine ,  i t  sha l l  no t  be  dumped a t  
a  d is tance grea ter  than 150 fee t  in  f ron t  o f  the  pav ing mach ine .   The 
load ing equ ipment  sha l l  be  se l f -suppor t ing and sha l l  no t  exer t  any 
ver t ica l  load  on  the  pav ing mach ine .   Subs tan t ia l ly  a l l  o f  the  aspha l t ic  
concre te  sha l l  be  p icked up  and loaded in to  the  pav ing mach ine .  

(C)   Plac ing and Finishing Asphal t ic  Concrete  by  Means of  
 Sel f -Propel led Paving Machines:  

Al l  courses  o f  aspha l t ic  concre te  sha l l  be  p laced and f in ished by  means 
o f  se l f -p rope l led  pav ing mach ines  except  under  cer ta in  cond i t ions  or  a t  
cer ta in  loca t ions  where  the  Engineer  deems the  use  o f  se l f -p rope l led 
pav ing mach ines  imprac t ica l .  

In  o rder  to  ach ieve ,  as  fa r  as  p rac t ica l ,  a  cont inuous  opera t ion ,  the 
speed o f  the pav ing mach ine  sha l l  be  coord ina ted  wi th  the  produc t ion of  
the  p lan t .  

Se l f -p rope l led  pav ing mach ines sha l l  spread the  mix tu re  wi th in  the 
spec i f ied to le rances ,  wi thout  segregat ion  or  tear ing,  t rue  to the l ine ,  
grade,  and c rown ind icated  on  the  pro jec t  p lans .   Pavers  sha l l  be  
equ ipped wi th  hoppers  and augers  wh ich  wi l l  d is t r ibu te  the  mix tu re 
un i fo rmly  in  f ron t  o f  ad justab le  screeds .  

Screeds  sha l l  inc lude any  s t r ike-o f f  dev ice  opera ted  by  tamping or  
v ib ra t ing ac t ion  wh ich is  e f fec t ive wi thout  tear ing,  shov ing,  o r  gouging 
the  mix tu re  and wh ich  produces  a  course  wi th  a un i fo rm tex ture  and 
dens i ty  fo r  the  fu l l  w id th  be ing paved.   Screeds  sha l l  be  ad jus tab le  as 
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to  he igh t  and c rown and sha l l  be  equ ipped wi th  a  cont ro l led  heat ing 
dev ice  for  use  when requ i red .  

Tapered sec t ions  no t  exceed ing 8  fee t  in  wid th ,  o r  widened sec t ions  no t  
exceed ing 4  fee t  in  wid th may be p laced and f in ished by  o ther  means 
approved by  the  Engineer.  

(D)   Automat ica l ly  Actuated Control  System: 

Except  under  cer ta in cond i t ions or  a t  cer ta in loca t ions where the 
Engineer  deems the  use o f  au tomat ic  cont ro ls  imprac t ica l ,  aspha l t ic  
concre te  sha l l  be  p laced and f in ished by  means o f  se l f -p rope l led  pav ing 
mach ines  equ ipped wi th  an  au tomat ica l ly  ac tua ted  cont ro l  sys tem. 

The cont ro l  sys tem sha l l  con t ro l  the  e leva t ion  o f  the  screed a t  each end 
by  cont ro l l ing the  e leva t ion  o f  one end d i rec t ly  and the  o ther  end 
ind i rec t ly ,  e i ther  th rough cont ro l l ing the  t ransverse s lope or ,  a l te rna te ly  
when d i rec ted ,  by  cont ro l l ing the  e leva t ion  o f  each end independent ly .  

The cont ro l  sys tem sha l l  be  capab le  o f  work ing wi th  the  fo l lowing 
dev ices  wh ich  sha l l  be  furn ished wi th  the  mach ine :  

(1 )  Sk i - type  dev ice a t  leas t  30  fee t  in  length ,  suppor ted 
th roughout  i ts  en t i re  length ;  and  

(2 )  Shor t  sk i .  

Fa i lu re  o f  the  cont ro l  sys tem to  func t ion proper ly  sha l l  be cause fo r  the 
suspens ion  o f  the  aspha l t ic  concre te  opera t ions .  

407-7 .05 Joints:  

Longi tud ina l  jo in ts  sha l l  be  s taggered a  min imum of  1  foo t  wi th  re la t ion  
to  the  longi tud ina l  jo in t  o f  the  immedia te  under ly ing course .  

The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions to  min imize  exposed 
longi tud ina l  edges .   Un less  o therwise  approved by  the Engineer ,  the 
cont rac tor  sha l l  l imi t  the p lacement o f  aspha l t ic  concre te  courses ,  in  
advance o f  ad jacent courses ,  to  one sh i f t  o f  aspha l t ic  concre te 
p roduc t ion .   The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions  in  such 
a  manner to e l imina te  exposed longi tud ina l  edges  over  weekends or  
ho l idays .  

Longi tud ina l  jo in ts  sha l l  be  loca ted  wi th in  1  foo t  o f  the  center l ine  
be tween two ad jacent  lanes .  
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407-7 .06 Compact ion:  

(A)   Genera l  Requirements:  

The tempera ture  o f  the  aspha l t ic  concre te  jus t  p r io r  to  compact ion  sha l l  
be  a t  leas t  200 degrees  F (250 degrees  F when PG TR+ aspha l t  cement 
is  used) .  

(B)   Equipment:  

Compact ing and smooth ing sha l l  be  accompl ished by  the  use  o f  s ta t ic  
s tee l  whee l  compactors .   V ib ra to r  compactors  may be  used in  the  s ta t ic  
mode on ly .   The compactors  sha l l  be  se l f -p rope l led  and sha l l  be 
opera ted  wi th  the  dr ive  whee l  in  the  fo rward  posi t ion .   A min imum of  
th ree  compactors  sha l l  be  prov ided;  however ,  su f f ic ien t  compactors 
sha l l  be  prov ided so  tha t  the  drums o f  the  compactors  when s taggered 
wi l l  cover  the  en t i re  w id th  o f  the  pav ing mach ine  dur ing in i t ia l  
b reakdown.  

Compactors  sha l l  be  opera ted  in  accordance wi th  the  manufac turer 's  
recommendat ions .   Compactors  sha l l  be  designed and proper ly  
ma in ta ined so  tha t  they are  capab le  o f  accompl ish ing the  requ i red 
compact ion .  

Compactors  sha l l  we igh  no t  less  than 8  tons .  

(C)   Rol l ing Procedure:  

A pass  sha l l  be  de f ined as  one movement  o f  a compactor  in  e i ther 
d i rec t ion .   Coverage sha l l  be  the  number  o f  passes as  are  necessary  to 
cover  the  en t i re  wid th  be ing paved. 

Compact ion  sha l l  cons is t  o f  the  fo l lowing ro l l ing sequence: 

Rol l ing Sequence  Number  of  Coverages 
In i t ia l  1  
F in ish  1  –  2 

 
A su f f ic ien t  number  o f  compactors  sha l l  be  used for  in i t ia l  b reakdown so 
tha t  when the  compactors  a re  s taggered the  en t i re  wid th  o f  the  mat  be ing 
la id  is  compacted  wi th  one fo rward  pass  o f  the  compactors .   The d is tance 
be tween the  pav ing machine  and the  in i t ia l  ro l l ing sha l l  no t  exceed 200 
fee t .  

A separa te  ro l le r (s )  sha l l  be  used fo r  f ina l  compact ion .   The ro l le r (s )  
used fo r  f ina l  compact ion  sha l l  fo l low as  c lose ly  beh ind  the  in i t ia l  
b reakdown ro l le rs  as  poss ib le .  

Compact ion  wi l l  be  deemed to  be  acceptab le  on  the  cond i t ion  tha t  the 
aspha l t ic  concre te  is  compacted  us ing the  type  o f  compactors  spec i f ied,  
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ba l las ted and opera ted in  accordance wi th  the  manufac turer 's  
recommendat ions  and wi th  the  number  o f  coverages  o f  the  compactors 
as  spec i f ied .  

407-7 .07 Compact ing Miscel laneous I tems and Surfaces:  

Aspha l t ic  concre te used in  the  cons t ruc t ion  o f  misce l laneous i tems and 
sur faces  sha l l  be  compacted  us ing compactors ,  ho t -hand tampers ,  
smooth ing i rons ,  mechan ica l  v ib ra t ing hand tampers ,  o r  wi th  o ther  
dev ices  to  the  ex ten t  cons idered necessary  by  the  Engineer .  

407-7 .08 Smoothness and Surface Tolerances: 

Aspha l t ic  concre te  sha l l  be  compacted  as  requ i red ,  smooth  and t rue  to 
the  requ i red  l ines ,  grades,  and d imens ions .  

The Spec ia l  Prov is ions may requ i re  the  smoothness  o f  the  f ina l  
pavement  sur face  to  be  tes ted  in  accordance wi th  Subsec t ion  109.13  o f  
the  spec i f i ca t ions .  

Regard less  o f  whether  tes t ing in  accordance wi th  Subsec t ion  109.13  o f  
the  spec i f i ca t ions  is  spec i f ied  or  no t ,  the  fo l lowing requ i rements  sha l l  
be  met :  

(A)  The f in ished aspha l t ic  concre te  sur face  sha l l  be  tes ted  and 
sha l l  no t  vary  by  more  than 1 /8  inch  f rom the  lower  edge o f  
a  10- foo t  s t ra igh tedge when i t  i s  p laced in  the  longi tud ina l  
d i rec t ion  ( inc lud ing across  t ransverse  jo in ts ) ,  and when i t  i s  
p laced in  the  t ransverse  d i rec t ion  across  longi tud ina l  jo in ts ;  
and 

(B)  Al l  dev ia t ions  exceed ing the  spec i f ied  to le rances  above sha l l  
be  cor rec ted  by  the  cont rac tor ,  to  the sa t is fac t ion  o f  the 
Engineer .  

407-7 .09 Acceptance:  

Aspha l t ic  concre te  wi l l  be  accepted  comple te  in  p lace  i f ,  in  the  judgment  
o f  the  Engineer ,  the  aspha l t ic  concre te  reasonab ly  conforms to  the 
requ i rements  spec i f ied  here in .   Aspha l t ic  concre te  tha t  is  no t  acceptab le 
and is  re jec ted sha l l  be  rep laced to  the sa t is fac t ion  o f  the  Engineer  and 
a t  no  add i t iona l  cos t  to  the  Depar tment .  

407-8 Method of  Measurement:  

Aspha l t ic  concre te  wi l l  be  measured by  the  ton  fo r  the  mix tu re  ac tua l ly  
used,  wh ich  wi l l  inc lude the  we igh t  o f  minera l  aggregate ,  b i tuminous 
mater ia l ,  and minera l  admix tu re .   Measurement  wi l l  inc lude any  we igh t  
used in  cons truc t ion  o f  in te rsec t ions ,  tu rnouts ,  misce l laneous i tems,  o r  
o ther  sur faces .  
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Aspha l t  cement  wi l l  be  measured by  the  ton .  

Minera l  admix tu re  wi l l  be  measured by  the  ton  fo r  the  minera l  admix tu re 
ac tua l ly  used in  accordance wi th  Subsec t ion  403-2  o f  the  spec i f i ca t ions .  

407-9 Basis  of  Payment:  

The accepted  quant i t ies  o f  aspha l t ic  concre te ,  measured as  prov ided 
above, wi l l  be  pa id  fo r  at  the  cont rac t  un i t  p r ice per  ton ,  ad jus ted  i f  
necessary  fo r  spread,  wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  the 
work ,  comple te  in  p lace ,  as  spec i f ied  here in .  

I f  the  quant i ty  in  a spread lo t  i s  found to  vary  by  more  than +5.0  percent 
f rom the  requ i red  quant i ty ,  as  de termined in  accordance wi th  Subsec t ion  
407-6 .04  o f  the spec i f i ca t ions ,  no  payment wi l l  be  made fo r  the mater ia l  
wh ich  exceeds the  +5 .0  percent ,  inc lud ing aspha l t  cement  and minera l  
admix tu re .  

The Engineer  may exc lude aspha l t ic  concre te  f rom the  spread lo t  i f  the 
Engineer  de termines  tha t  the  proposed use o f  the  mater ia l  o r  the  ex is t ing 
sur face  cond i t ions  are  not  conduc ive  to  the  use  o f  spread lo ts .  

Payment  fo r  aspha l t  cement  wi l l  be  made by  the  ton .   The resu l ts  o f  a 
nuc lear  aspha l t  con ten t  gauge sha l l  no t  be  used to  de termine the  we igh t  
o f  aspha l t  cement  as  the bas is o f  payment .   Ad jus tments  in  payment  
sha l l  be  made in  accordance wi th  the  requ i rements o f  Subsec t ion  1005-
3 .01  o f  the  spec i f i ca t ions.  

Minera l  admix tu re  wi l l  be  pa id  fo r  a t  the  predetermined pr ice  es tab l ished 
in  the  Bidd ing Schedu le .  

When requ i red  in  the  Spec ia l  Prov is ions ,  payment  fo r  smoothness  sha l l  
be  made in  accordance wi th  the  requ i rements  o f  Subsec t ion  109.13  o f  
the  spec i f i ca t ions .  

When l ime water  is  used,  no  separa te  payment  wi l l  be  made fo r  the  l ime 
water  o r  i ts  app l ica t ion ,  the  cos t  be ing cons idered as  inc luded in th is  
cont rac t  i tem.  

SECTION 408 COLD RECYCLING (BITUMINOUS SURFACE)  

408-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
rec la iming (mi l l ing)  a  por t ion  o f  the  ex is t ing aspha l t ic  concre te 
pavement ,  o r  u t i l i z ing s tockp i led  rec la imed aspha l t  pavement ,  s iz ing the 
mater ia l ,  and mix ing the mater ia l  wi th  an  engineered emuls ion ,  water ,  
and o ther  add i t ives  as  necessary  and as  requ i red by  the mix  des ign ,  to 
p roduce a  homogeneous recyc led  aspha l t  mix tu re  wh ich  is  p laced and 
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compacted on the roadway.   The work  sha l l  con form to  the requ i rements 
o f  the  pro jec t  p lans ,  and the  spec i f i ca t ions ,  and be  accompl ished by 
means o f  e i ther  in -p lace  recyc l ing or  cen t ra l  p lan t  recyc l ing,  o r  a 
combina t ion  o f  the  two. 

408-2 Cold Recycle  Mater ia l :  

Cold  recyc led  mater ia l  sha l l  cons is t  o f  a  homogeneous b lend o f  
rec la imed aspha l t  pavement ,  cor rec t ive  aggregate ,  engineered 
emuls ion ,  water ,  minera l  admix tu re ,  and o ther  add i t ives  as  requ i red by 
the  mix  des ign .  

Co ld  in -p lace recyc led mater ia l  sha l l  cons is t  o f  ex is t ing aspha l t  
pavement  tha t  is  rec la imed and processed in  p lace .  

Co ld  cent ra l  p lan t  recyc led  mater ia l  sha l l  cons is t  o f  s tockp i led  rec la imed 
aspha l t  pavement  tha t  is  p rocessed o f fs i te  a t  a  cent ra l  p lan t .  

Mater ia l  tha t  is  no t  t ranspor ted  to  a  co ld  cent ra l  recyc l ing p lan t  bu t  is  
mi l led  and p laced in  a  windrow ad jacent  to  the  or ig ina l  loca t ion  and 
subsequent ly  sc reened, c rushed,  and mixed wi th  an  engineered 
emuls ion  and o ther  add i t ives  pr io r  to  p lacement  and compact ion  on  the 
roadway is  a lso  ident i f ied as  co ld  in -p lace  recyc led  mater ia l  under  th is  
spec i f i ca t ion .  The un i t  we igh t ,  engineered emuls ion  percentage and 
minera l  admix ture  percentage sha l l  be as spec i f ied  in the Spec ia l  
Prov is ions .  

408-2 .01 Recla imed Asphal t  Pavement  (RAP):  

The Rec la imed Aspha l t  Pavement ,  here ina f te r  re fer red  to as RAP,  sha l l  
cons is t  o f  aspha l t ic  concre te  removed f rom the pro jec t  roadway or  
p rev ious ly  s tockp i led  sa lvaged aspha l t ic  concre te .  

RAP sha l l  no t  con ta in  in ju r ious  mater ia l ,  c lay  ba l ls ,  adher ing f i lms ,  
pavement  markers ,  loop de tec tor  wi res ,  pav ing fabr ics ,  vegetab le 
mat te r ,  o r  excess ive  amounts  o f  c rack  f i l l  mater ia l ,  and/or  cu tback 
aspha l t .  RAP s tockp i les  sha l l  be  processed to  be  homogeneous and sha l l  
no t  inc lude mater ia ls  no t  accounted fo r  in  the mix  des ign .   Res idua l  
mater ia ls  tha t  cannot  be su f f ic ien t ly  removed f rom the  RAP may be  
inc luded in  the  co ld  recyc led mater ia l  p rov ided the  cont rac tor  can 
demonst ra te  tha t  incorpora t ion  o f  the res idua l  mater ia ls  wi l l  no t  
adverse ly  a f fec t  per fo rmance i f  d ispersed even ly th roughout the RAP 
and accounted  fo r  in  the  mix  des ign .  

RAP s tockp i led fo r  purposes  o f  co ld cent ra l  p lan t  recyc l ing may be  kept  
in  a  s ingle  s tockp i le ,  bu t  sha l l  be  f rac t ionated  in to  two or  more  s izes i f  
gradat ion  cons is tency  cannot  be  main ta ined dur ing produc t ion .   The 
lower  12  inches  o f  s tockp i led  RAP sha l l  no t  be  incorpora ted  in to  the  co ld 
recyc led  mater ia l .   Co ld  cent ra l  p lan t  composi te  RAP produc t ion 
to le rances  fo r  percent  pass ing the  requ i red s ieves  are  prov ided in  Tab le 
408-1 .  
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TABLE 408-1  
COMPOSITE RAP GRADATION PRODUCTION TOLERANCES 

Sieve Size  1  Inch Max.  
Aggregate  

1-1 /4  Inch Max.  
Aggregate  

3/4”  ±10% ±15% 
1/4”  ±10% ±10% 

No.  4  ±8% ±8% 
No.  40  ±4% ±4% 

RAP sha l l  be  reduced to  100-percent  pass ing the  s ieve  s ize  spec i f ied  in 
the  Spec ia l  Prov is ions  pr io r  to  mix ing in  a  t rave l ing or  cen t ra l  p lan t .  

The Engineer  wi l l  take  ver i f i ca t ion  samples  o f  p rocessed compos i te  RAP 
mater ia l  p r io r  to i ts  in t roduc t ion in to the co ld cent ra l  p lan t  recyc l ing 
process .  

408-2 .02 Recycl ing Addi t ive:  

Recyc l ing add i t ive sha l l  inc lude a  minera l  admix ture  o f  l ime s lu r ry  and 
may inc lude an  add i t iona l  minera l  admix tu re  o f  Port land cement  and/or  
cor rec t ive  aggregate  to  meet  per fo rmance requ i rements  o r  improve co ld  
recyc led  mater ia l  mix  cohes ion ,  a id  in  cur ing or  ear ly  s t rength  fo r  
open ing to  t ra f f i c ,  o r  p rov ide  res is tance to  mo is ture  induced damage.  
The usage ra te  o f  a l l  add i t ives  sha l l  be  de termined by  the  mix  des ign .  

(A)   Correct ive  Aggregate:  

Correc t ive  aggregate  sha l l  cons is t  o f  e i ther  c rushed v i rg in  aggregate  or  
f rac t ionated  ex is t ing RAP added to  the  RAP mater ia l  to  cor rec t  
de f ic ienc ies  in  aggregate  s t ruc tu re ,  s tab i l i t y ,  and/or  per fo rmance 
c r i te r ia .   Crushed v i rg in  aggregate  used as  cor rec t ive  aggregate  sha l l  
meet  the  requ i rements  o f  Subsec t ion  416-3 .01  o f  the  spec i f i ca t ions .   The 
quant i ty  o f  cor rec t ive  aggregate  sha l l  be  de termined by  the  mix  des ign .  

(B)   Lime Slurry:  

Quick l ime or  hydra ted  l ime sha l l  meet  the  requ i rements  o f  AASHTO M 
216 or  ASTM C977 and the  quant i ty  o f  l ime inc luded in  the  co ld  recyc led 
mater ia l  sha l l  be  de termined by  the  mix  des ign .   The s lu r ry  sha l l  have 
no  less  than 30  percent  so l ids .  

(C)   Port land Cement:  

Por t land cement may be added in d ry  o r  s lur ry  fo rm to  the  co ld  recyc led 
mix tu re .   I f  added in  s lu rry  fo rm,  the  s lu r ry  sha l l  con ta in  no  less  than 30 
percent  so l ids .   Por t land cement  sha l l  be  Type I  o r  I I  con forming to  
AASHTO M 85/ASTM C150 or  AASHTO M 240/ASTM C595.   The quant i ty  
o f  cement  inc luded in  the co ld  recyc led  mater ia l  sha l l  be  de termined by 
the  mix  des ign .  
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408-2 .03 Engineered Emuls ion for  Cold Recycl ing:  

The emuls ion used fo r  co ld  recyc l ing sha l l  be a  b i tuminous ,  so lvent less ,  
engineered,  emuls i f ied aspha l t  con forming to  Sect ion  1005 and Tab le 
408-2  o f  the  spec i f i ca t ions .  The emuls ion  sha l l  have been used 
success fu l ly  on  a t  leas t  two co ld  recyc led  pro jec ts in  the  Western Un i ted 
Sta tes .  

A success fu l  p ro jec t  is  one wi th  a t  leas t  10  lane mi les  o f  co ld  recyc l ing 
process ing,  a  min imum 10-year  t ra f f ic  load ing o f  300k  ESALs,  and the 
sur face  opened to  t ra f f i c  no  la te r  than the  morn ing a f te r  p rocess ing 
wi thout  the  deve lopment  o f  ru t t ing or  rave l ing to  the  ex ten t  tha t  a  de tour  
in  t ra f f i c  o r  repa i r  was  requ i red .   Any  fa i lu re  is  cause to  deny  approva l .  

The per fo rmance grade o f  the  res idua l  aspha l t  b inder  fo r  th is  p ro ject  
sha l l  be  grade spec i f ied  in  the  Spec ia l  Prov is ions .  

TABLE 408-2  
ENGINEERED EMULSION FOR COLD RECYCLING 

Test  On 
Emuls ion (1 )  

Test 
Method Requirement  

Set t lement :   
  5  days ,  % max imum (2)   

AASHTO 
T 59  5  

Sieve :    
  Reta ined on  No.  20 ,  % max imum 

AASHTO 
T 59  (3 )  0 .30 

Par t ic le  Charge (4 )  AASHTO 
T 59  Pass  or  Fa i l  (5 )  

Res idue f rom Dis t i l la t ion :   
  % min imum 

AASHTO T 
59  (6 )  63 

Oi l  Dis t i l la te ,  Vo lume o f  Emuls ion ,  
  % max imum 

AASHTO T 
59  (6 )  1 .0 

Tests  on Residue f rom 
Dist i l la t ion:    
Dynamic  Shear  o f  Or ig ina l  B inder :   
  G*/Sin  δ ,  kPa,  min imum  

AASHTO T 
315 1 .00 

Creep St i f fness  o f  PAV Binder :   
  S,  MPa,  max imum 

AASHTO T 
313 (7 )  300 

m-va lue  a t  60  sec . ,  min imum AASHTO T 
313 (7 )  0 .300 

Notes :  

(1 )  Per fo rm tes ts  wi th in  30  days  f rom date  de l ivered .  

(2 )  Set t lement  tes t  is  requ i red  i f  the  emuls ion  is  no t  used wi th in  
f i ve  days  o f  p roduc t ion .  

(3 )  Dis t i l led  water  sha l l  be  used. 

(4 )  Par t ic le  charge tes t  is  on ly  requ i red  fo r  ca t ion ic  emuls ions .  
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TABLE 408-2  
ENGINEERED EMULSION FOR COLD RECYCLING 

(5 )  I f  the  par t ic le  charge tes t  resu l t  i s  inconc lus ive ,  mater ia l  hav ing 
a  max imum pH va lue  o f  6 .7  wi l l  be  acceptab le .  

(6 )  The AASHTO T 59  s tandard  procedure  is  used for  emuls ions 
wi thout  po lymer .  The AASHTO T 59  a l te rna t ive  requ i rements  
a re  used fo r  emuls ions wi th  po lymer .   Max imum d is t i l la t ion 
tempera ture  fo r  po lymer  mod i f ied  emuls ions  sha l l  be  350 F.  

(7 )  The res idue sha l l  be  sub jec ted  to  RTFO ag ing.  I f ,  fo l lowing  
RTFO aging,  the  res idue s t i l l  lacks  the  s t i f fness  necessary  to 
comple te  tes t ing a t  the  appropr ia te  tes t  tempera ture  f rom Tab le  
1  o f  AASHTO M 320,  the  tes t  tempera ture  may be lowered in  
o rder  to  comple te  tes t ing and the  lower  tes t  tempera ture  sha l l  
be  repor ted  on  the  mix  des ign .  

 
A Cer t i f i ca te  o f  Compl iance conforming to  the  requ i rements  of  
Subsec t ion 106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted  fo r  the 
engineered emuls ion .  

408-2 .04 Water :  

Water  requ i red  fo r  l ime or  cement  s lu r ry  and to  fac i l i ta te  mi l l ing,  mix ing,  
coa t ing,  and compact ion sha l l  meet  the  requ i rements  o f  Subsec t ion 
1006-2 .02  o f  the spec i f i ca t ions .   The to ta l  amount  o f  water  to be added, 
ad jus ted  fo r  mo is tu re  in  the  ex is t ing pavement  dur ing produc t ion ,  sha l l  
be  de termined by  the  mix  des ign .  

408-2 .05 Fog Coat:  

The fog coat  sha l l  cons is t  o f  the  engineered emuls ion ,  o r  a  CRS 
emuls ion  compat ib le  wi th  the  engineered emuls ion  used dur ing 
recyc l ing,  meet ing the  requ i rements  o f  Sec t ion  1005 o f  the 
spec i f i ca t ions .   Fog coat  may be  d i lu ted  up  to  60  percent  by  vo lume wi th 
water .  

408-3 Mix  Designs:  

The mix  des ign(s )  fo r  cold  recyc led  mater ia l  sha l l  be  deve loped in  a 
labora tory  under  the  d i rect ion  o f  a  Pro fess iona l  Eng ineer  exper ienced in 
such mix  des igns .   A d iscuss ion  o f  the  charac ter is t ics  o f  the  in -p lace 
mater ia l  to  be  recyc led  tha t  inc ludes the  in -s i tu  dens i ty  and mois tu re 
conten t  sha l l  be  d iscussed in  the  mix  des ign .  

Any  ex is t ing mater ia l  tha t  wi l l  no t  be  incorpora ted  in to  the  co ld  recyc led 
mater ia l ,  as  de termined by  the  cont rac tor ,  such as  recent  ch ip  sea ls,  
co ld  mix  pa tches  or  over lays ,  and c rack  f i l l  mater ia l  sha l l  no t  be  inc luded 
in  the  mater ia l  fo r  the  mix des ign .   A l i s t  o r  tab le  o f  a reas  o f  the  ex is t ing 
road or  por t ions  o f  the  ex is t ing s tockp i led  mater ia l  reques ted  to  be 
exc luded f rom co ld recyc l ing tha t  a re  in  add i t ion  to  any  such areas 
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iden t i f ied  in  the  p lans  shal l  be  submi t ted  to  the  Engineer .   The Engineer 
wi l l  de termine  wh ich ,  i f  any ,  o f  the  reques ted areas  o f  the  roadway or  
por t ions  o f  the  ex is t ing s tockp i les  a re  to  be  exc luded. 

The mix  des ign  sha l l  be deve loped in accordance wi th  the  Aspha l t  
Recyc l ing & Rec la iming  Assoc ia t ion ’s  “Recommended Mix Des ign 
Gu ide l ines  fo r  Co ld  Recycl ing Us ing Emuls i f ied  Aspha l t  Recyc l ing Agent  
(CR201) ”  and on  the  bas is  o f  the  fo l lowing c r i te r ia  and tes ted  in 
accordance wi th  the  requ i rements  o f  the  assoc ia ted  tes t  methods 
prov ided be low in  Tab le  408-3 .  

TABLE 408-3  
COLD RECYCLING MIX DESIGN CRITERIA 
Cr i ter ia  Requirements  Test  

Method 
Engineered Emuls ion  Conten t ,  %,  
by  dry  we igh t  o f  RAP and 
cor rec t ive  aggregate  

Repor t  On ly   

RAP Binder  Conten t ,  % by  dry  
we igh t  o f  RAP Repor t  On ly  

ASTM 
D2172/  

AASHTO 
T 164 

Mois tu re  Conten t ,  % by  dry  
we igh t  o f  RAP and cor rect ive  
aggregate  

1 .5  to  3 .0 AASHTO 
T 255 

L ime,  % dry  add i t ive  by  we igh t  o f  
d ry  RAP and cor rec t ive  
aggregate  

0 .5  to  1 .5  
 

Por t land cement ,  % dry  add i t ive  
by  we igh t  o f  d ry  RAP and 
cor rec t ive  agg.  ( i f  used)  

Repor t  On ly   

Dry  Screened RAP Gradat ion  

Max imum Top 
Size  and  

Med ium and 
Coarse  Gradat ion  
(per  Subsec t ion  

408-3 .01) 

AASHTO 
T 11 /  T 27  

Cor rec t ive  Aggregate ,  %,  by  
we igh t  o f  d ry  RAP ( i f  used)  Repor t  On ly   

Cor rec t ive  Aggregate  Gradat ion Repor t  On ly  
Ar izona 

Tes t  
Method 201 

Combined Gradat ion  w/  & w/o  
admix  Repor t  On ly  

Ar izona 
Tes t  

Method 201 

Engineered emuls ion  f i lm 
th ickness ,  mic ron Repor t  On ly  

Aspha l t  
Ins t i tu te  
Manua l  
MS-2  

RAP Binder  PG Repor t  On ly  AASHTO 
M 320 
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TABLE 408-3  
COLD RECYCLING MIX DESIGN CRITERIA 
Cr i ter ia  Requirements  Test  

Method 
Bulk  Spec i f ic  Grav i ty  o f  Gyra tory  
Spec imens (30  gyra t ions) Repor t  On ly  AASHTO 

T 166 
Max imum Theore t ica l  Spec i f i c  
Grav i ty  Repor t  On ly  AASHTO 

T 209 
Ai r  Vo ids  o f  Compacted ,  Cured 
Spec imens 8 .0-15 .0% AASHTO 

T 269 
Ind i rec t  Tens i le  St rength :  ps i ,  
min imum (1)  45 AASHTO 

T 283 

Tens i le  St rength  Rat io :  m in .% (1)  60 AASHTO 
T 283 

Rave l ing Tes t :  % wear  loss ,  
max imum 7.0 ASTM 

D7196 

RAP Coat ing Tes t :  min imum Good 
AASHTO 

T 59 ,  
Sec t ion  29 

Hamburg Whee l  Tracker  (2 )  
12 .5  mm 

max imum at  
5 ,000 passes 

AASHTO 
T 324 

Notes :  

(1 )  Compact  tens i le  s t rength  ra t io  spec imens to  wi th in 2% o f  the  mix  
des ign  a i r  vo id  targe t .  

(2 )  Use 6  inch  d iameter  30-gyra t ion  compacted  samples  cured  fo r  
48  hours a t  60  degrees C and tes ted  a t  50 degrees  C fo r  
loca t ions  above 3 ,000 feet  in  e leva t ion  and tes ted  at  56  degrees  
C fo r  loca t ions  be low 3 ,000 fee t  in  e leva t ion .     

 
I f  ambien t  cond i t ions  are  expec ted to  exceed 85  degrees  F dur ing 
cons t ruc t ion ,  h igh  tempera ture  va l ida t ion  o f  the  mix des ign ,  as  descr ibed 
in  ARRA CR201,  Chapter  4 ,  sha l l  be  per fo rmed. 

High  ca lc ium qu ick l ime or  hydra ted  l ime sha l l  be  added to the  co ld 
recyc led  mater ia l  in  s lu r ry fo rm,  a t  a  ra te  o f  0 .5  to  1 .5  percent  by  we igh t  
o f  d ry  rap  and cor rec t ive  aggregate .  

I f  d ry  cement  is  inc luded to  meet  per fo rmance requ i rements ,  the ra t io  o f  
res idua l  aspha l t  in  the  engineered emuls ion  to  the  we igh t  o f  d ry  cement  
sha l l  be  a t  leas t  3 .0 :1 .0 .   The cement  sha l l  be  wi th in  the  range o f  0 .0  to 
1 .0  percent  by  d ry  we igh t  o f  RAP and cor rec t ive  aggregate .  

408-3 .01 Mix  Design for  Cold In-Place Recycled Mater ia l :  

A mix  des ign ,  o r  mix  des igns ,  sha l l  be  deve loped by  the cont rac tor  for  
each un ique segment  o f  roadway to  be  recyc led ,  as  ident i f ied  on  the 
p lans .   Cores  sha l l  be  taken a t  a  min imum f requency  o f  2 ,500 foo t  
in te rva ls  and where  a  s ign i f i can t  change in  mater ia l  ex is ts ,  e i ther  
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v isua l ly  o r  th rough examinat ion  and ana lys is  o f  the  cores .   Add i t iona l  
cores  sha l l  be  taken to  loca te  the  t rans i t ion  to  wi th in  500 fee t  o r  less .  

A l i s t  o r  tab le  o f  a reas reques ted  to  be  exc luded f rom co ld  in -p lace  
recyc led  cons t ruc t ion  tha t  a re  in  add i t ion  to  any  such areas  ident i f ied  in  
the  p lans ,  sha l l  be  submi t ted  to  the  Engineer .   The Engineer  wi l l  
de termine  wh ich ,  i f  any  o f  the  reques ted  areas ,  a re to  be  exc luded.  

Representa t ive  mater ia l  o f  a t  leas t  350 pounds sha l l  be  ob ta ined f rom 
each un ique segment  f rom wi th in  the  wid ths  and depths  to  be  recyc led 
e i ther  by  tak ing add i t ional  cores or  by mi l l ing.   Mater ia l  ob ta ined sha l l  
be  cons is ten t  wi th  the  in tended pav ing p lan  so  tha t  mix  des igns  are  
deve loped fo r  the  co ld  in -p lace  recyc l ing opera t ions  per fo rmed wi th in 
each segment .   Locat ions fo r  cor ing/mi l l ing  sha l l  be  de termined by  the 
cont rac tor  and wi l l  be  approved by  the  Engineer .   The max imum d is tance 
f rom beginn ing or  end o f  the  segment  and sample  loca t ions ,  and spac ing 
be tween subsequent  sample  loca t ions  sha l l  be no  more  than 2 ,500 fee t .   
I f  s t r ipp ing is  observed wi th in  any  core ,  the  Engineer  sha l l  be  no t i f ied  
and a l lowed to observe the  core  and de termine any  add i t iona l  cor ing 
necessary .  

I f  cor ing,  th ree  cores  sha l l  be  ob ta ined f rom each loca t ion  wi th 
approx imate ly  15  percent  o f  the  cores  taken f rom the  shou lder  ( i f  the 
shou lder  is  inc luded in the  co ld in -p lace  recyc l ing)  and 25  percent  f rom 
wi th in  3  fee t  o f  the  center l ine .   The remain ing cores  sha l l  be  sp l i t  
approx imate ly  even ly  be tween veh ic le  whee l  t rack ing pa ths  and ou ts ide 
whee l  t rack ing pa ths .   I f  mi l l ing,  mater ia l  sha l l  be representa t ive o f  the 
wid ths  to  be  recyc led .   Cores  sha l l  have a  min imum d iameter  o f  6 inches .   
The approx imate  loca t ion  o f  t rans i t ions  and average un i t  we igh t  o f  cores 
representa t ive  o f  each un ique segment  sha l l  be  repor ted  on  the 
assoc ia ted  mix  des igns .   Core  ho les  sha l l  be  pa tched wi th  a mater ia l  
approved by  the  Engineer.  

A core  and/or  mi l l ing log  inc lud ing the  da te ,  s ta t ion ,  mi lepos t ,  o f fse t ,  
core  th ickness /mi l l  dep th,  and mi l l  w id th  sha l l  be prov ided to  the  mix 
des ign  labora tory  and be  a t tached to  the  mix  des ign .   Any  ex is t ing 
mater ia l  tha t  wi l l  no t  be  inc luded in  co ld  recyc l ing sha l l  be t r immed f rom 
cores  and d iscarded.   Each core  /  sample  o f  mi l l ings  sha l l  be  ident i f ied 
to  cor respond wi th  the  log.  

The mater ia l  f rom each segment  fo r  wh ich  a  mix  des ign  wi l l  be  prepared 
sha l l  be  broken down wi th  a  labora tory  mi l l ing mach ine  or  mechan ica l  
c rusher  and combined in to  a  homogenous mix tu re  representa t ive  o f  the 
segment .   Bo th  a  med ium and a  coarse  band mix  des ign  meet ing the  
assoc ia ted  gradat ion  band shown in the  tab le  be low sha l l  be  deve loped 
wi th  engineered emuls ion  fo r  the  mater ia l  ob ta ined f rom each un ique 
segment  o f  roadway.   Ar t i f i c ia l  labora tory  grad ing cons is t ing o f  s iev ing 
and re -compos i t ing RAP mater ia l  may be  requ i red  to  ach ieve  the 
ind ica ted  gradat ions .  
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Sieve Size  Medium Gradat ion 
(% Pass)  

Coarse Gradat ion 
(% Pass)  

1-1 /4  Inches 100 100 
3 /4  Inches 93-97 83-87 

#  4 48-52 38-42 
#  30 8-12 3-7 

#  200 1 .0-3 .0 0 .5 -2 .0 
 
408-3 .02 Mix  Design for  Cold Centra l  Plant  Recycled Mater ia l :  

For  ex is t ing rec la imed aspha l t  pavement  (RAP)  a l ready  s tockp i led ,  o r  
RAP tha t  wi l l  be  rec la imed f rom wi th in  the  ex is t ing pro jec t  roadway, 
t ranspor ted ,  and processed o f f  s i te  by  co ld  cent ra l  p lan t  recyc l ing,  the 
mix  des ign(s )  sha l l  be  deve loped fo r  the  expected  gradat ion  dur ing 
produc t ion .   Th is  de terminat ion  sha l l  be  made by  opera t ing the p lan t  in  
a  manner  cons is ten t  wi th  tha t  wh ich  wi l l  occur  dur ing produc t ion .  The 
mix  des ign  fo r  co ld  cent ra l  p lan t  recyc led  mater ia l  sha l l  meet the 
requ i rements  o f  Tab le  408-3  in  Subsec t ion 408-3 .01  o f  the 
spec i f i ca t ions .  

The source  o f  any  ex is t ing RAP,  inc lud ing loca t ion,  depth ,  and or ig ina l  
mix  des ign  in fo rmat ion ,  i f  known,  sha l l  be  prov ided to  the  Engineer .   A  
new mix  des ign  sha l l  be  deve loped whenever  there  is  a  s ign i f i cant  
change in  the  source  or  p roper t ies  o f  RAP,  as  de termined by  the 
Engineer .  

408-4 Equipment:  

The recyc l ing equ ipment  sha l l  be  capab le  o f  mi l l ing the  ex is t ing roadway 
( fo r  co ld  in -p lace  recyc l ing) ,  s iz ing the  mi l led  and/or  s tockp i led  RAP,  
and mix ing the  RAP wi th  the  engineered emuls ion  and any  add i t ives 
requ i red  by  the  mix  des ign  in  a  cont ro l led  process  tha t  p roduces  a 
homogeneous and consis ten t  co ld  recyc led  mix tu re  meet ing the 
requ i rements  here in .   The equ ipment  sha l l  be  capab le  o f  
remov ing/p lac ing the  mater ia l  to  the  l ines  and grades  shown on the 
p lans .  

408-4 .01 Cold In-Place Recycl ing Tra in Requirements:  

Cold  in -p lace  recyc l ing t ra ins  sha l l  be  se l f -p ropel led  mul t i -un i t  t ra ins 
des igned spec i f i ca l ly  fo r  co ld  in -p lace  pavement  recyc l ing wi th 
au tomat ic  grade cont ro l  and be equ ipped wi th  a p lan ing un i t ,  sc reen ing 
and c rush ing un i t ,  and a  ded ica ted  mix ing chamber .   Co ld  in -p lace 
recyc l ing t ra ins sha l l  be equ ipped wi th  the  necessary  equ ipment  to 
sa t is fac tor i l y  per fo rm the  work .   The equ ipment  sha l l  be  cont ro l led 
e lec t ron ica l ly  by  a  computer ized  cent ra l  con tro l  un i t  rece iv ing inputs 
f rom be l t  sca les  and f low meters  to  cont ro l  the  add i t ion  o f  the  engineered 
emuls ion ,  recyc l ing add i t ives ,  and water .  
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(A)   Cold In-Place Recycl ing Tra in Equipment:  

The pr imary  mi l l ing equ ipment /co ld  p laner  sha l l  have a  min imum cut te r  
wid th  o f  12 .5  fee t  and be  equ ipped wi th  depth cont ro ls  capab le  o f  
ma in ta in ing the  des i red cu t t ing depth  to  wi th in  1 /4  inch ,  and sha l l  have 
e f fec t ive  means for  con tro l l ing c ross-s lope.   The mi l l ing equ ipment  sha l l  
no t  d is tu rb  under ly ing mater ia l .   Use o f  a  heat ing dev ice  to  so f ten  the 
ex is t ing pavement  wi l l  not  be  permi t ted .  

I f  cor rec t ive  aggregate  is  requ i red  by  the  mix  des ign ,  the  pr imary  co ld  
p laner  sha l l  be  capab le  o f  cap tur ing a l l  cor rec t ive  aggregate  p laced in  a 
windrow ahead o f  the  co ld  p laner .   The co ld  p laner  sha l l  inc lude 
ex tens ions  i f  road geometry  and the  approved co ld  in -p lace  recyc led 
mater ia l  pav ing p lan  requ i re  such or  a  supp lementa l  mi l l  sha l l  be  used 
ahead o f  the  pr imary  co ld  p laner .   The opera t ing mode o f  the  pr imary 
co ld  p laner  sha l l  be  se t  to  a  down cu t t ing mode un less  a  more  des i rab le 
gradat ion  is  ob ta ined by  opera t ion  in  an  up  cu t t ing mode.  

The add i t ion  o f  l ime or  cement  s lu r ry  add i t ive  shal l  occur  a t  the  cu t te r  
head and be computer  cont ro l led  and capab le o f  au tomat ic  ad jus tments 
fo r  work ing speed.   The app l ica t ion  sys tem sha l l  app ly  the  s lu r ry a t  a 
min imum to le rance o f  0 .1  percent  o f  the  requ i red  rate .  

The screen ing/c rush ing un i t  sha l l  adequate ly  sc reen RAP exceed ing the 
max imum s ize ,  c rush  overs ized RAP,  and re in t roduced c rushed RAP to  
the  screen pr io r  to  mix ing wi th  the  engineered emuls ion .   The screen 
must  remain  c lear o f  bu i ldup o f  unsu i tab le  mater ia l  such as c rack  f i l l  o r  
b inder  r ich  pa tch  mater ia ls  tha t  migh t  o therwise  c log the  screen. 

A conveyor  be l t  sha l l  t rans fer  the  screened and crushed RAP and any 
recyc l ing add i t ive  to  the  mix ing chamber /pugmi l l  where  the  combina t ion 
o f  mater ia ls  sha l l  be  thorough ly  mixed wi th  the  engineered emuls ion  and 
add i t iona l  mix ing water .   A ca l ib ra ted  be l t  sca le /we igh  br idge sha l l  be  
loca ted  on  the  conveyor  be l t  immedia te ly  p r io r  to  the  mix ing chamber .  

An e lec t ron ica l ly  con t ro l led ,  computer ized  meter ing,  and propor t ion ing 
sys tem sha l l  mon i to r  the we igh t  o f  p rocessed RAP (and add i t ive)  and 
cont ro l  the  add i t ion  o f  engineered emuls ion .   An independent  source 
equ ipped wi th  a  f low mete r  sha l l  be  used to  spray  add i t iona l  mix ing water  
to  d isperse  the  engineered emuls ion .   The meter ing sys tem sha l l  be  
equ ipped wi th  a la rms shou ld  any  par t  o f  the  opera t ion  fa l l  ou ts ide  o f  
to le rance.   The sys tem sha l l  be  capab le  of  mak ing au tomat ic  
ad jus tments fo r  f luc tua t ions  in  the  we igh t  o f  p rocessed RAP and add i t ive 
en ter ing the mix ing chamber  and cont ro l l ing the add i t ion  o f  engineered 
emuls ion  to  wi th in  0 .1  percent  o f  the  requ i red  ra tes .   The ra te  o f  add i t ion 
o f  mix ing water  sha l l  be ad jus tab le  to  compensate  fo r  f luc tua t ions  in  
ex is t ing pavement  mo is ture  o r  as  the  cont rac tor  de termines  necessary 
fo r  p roduc t ion .   Excess ive  add i t iona l  mix ing water  wi l l  no t  be  permi t ted .  

I f  a t  any  t ime the  ab i l i t y  o f  the  equ ipment  o r  meter ing sys tem to  
accura te ly  mon i to r  and cont ro l  the produc t ion  process  is  in  ques t ion ,  the 
Engineer  may ha l t  fu r ther  in -p lace  opera t ions  un t i l  such  t ime tha t  the  
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cont rac tor  has  demonst rated  tha t  the  equ ipment and meter ing sys tem is  
func t ion ing proper ly  and produc ing acceptab le  mater ia l .  

(B)   Cold In-Place Recycl ing Tra in Cal ibrat ion:  

Pr io r  to  use  on  the  pro jec t ,  the  co ld  in -p lace  recyc l ing t ra in  sha l l  be 
ca l ib ra ted ,  o r  ev idence o f  ca l ib ra t ion wi th in  the previous  12  months sha l l  
be  prov ided to  the  Engineer  fo r  rev iew.    

The ca l ib ra t ion sha l l  inc lude the i tems l i s ted  be low.   Any  changes in 
recyc l ing equ ipment  wi l l  requ i re  re -ca l ib ra t ion .   I f  ca l ib ra t ion  is  
necessary ,  the  cont rac tor  sha l l  p rov ide  cer t i f ied  p la t fo rm sca les  a t  the 
ca l ib ra t ion  s i te .   A copy o f  the  cer t i f i ca t ion  sha l l  be  prov ided to  the 
Engineer  p r io r  to  ca l ib ra t ion .   The Engineer  wi l l  observe  the  ca l ib ra t ion 
and wi l l  approve i f  the  ca l ib ra t ion  s tandards  are  met .   The cont rac tor  
sha l l  record the resu l ts  o f  the  ca l ib ra t ion  and prov ide  i t  to  the  Engineer 
p r io r  to  beginn ing recyc l ing opera t ions .      

Aggregate  Weigh  Be l t  Sca le :  

 1 .  Manufac turer ,  ser ia l  number ,  load  ce l l  type ,  and load ra t ing o f  
  be l t  sca le ;  

 2 .  Manufac turer ,  mode l  number ,  ser ia l  number  o f  be l t  speed  
  sensor ;  

 3 .  Zero  and span numbers  fo r  be l t  speed sensor  (shal l  be  wi th in  5  
  percent  o f  ca l ib ra t ion) ;  

 4 .  Tes t  we igh t  in  pounds (sha l l  be  a t  leas t  10  tons) ;  

 5 .  Ca l ib ra te  a t  two d i f fe ren t  speeds; 

 6 .  Repor t  the  ca lcu la ted  tons  per  hour  (TPH)  based on  tes t  we igh t ,  
  be l t  length  and be l t  speed;  

 7 .   Repeat  a t  each produc t ion  speed; 

 8 .  Ver i f i ca t ion  tha t  the  masses  shown on the  conso le  ind ica tors  for  
  each run are bo th wi th in  1.0  percent o f  each o ther  and wi th in  1 .0 
  percent  o f  the  ac tua l  we igh t  as  we ighed on  the  cer t i f ied  p la t fo rm 
  sca les ;  and 

 9 .  Ver i f i ca t ion  tha t  the  conso le  ind ica tors  d isp lay  bo th  tons  per 
  hour  and to ta l  tons  o f  mater ia l  p rocessed. 
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Engineered Emuls ion  Meter ing Dev ice :  

 1 .  Manufac turer ,  type  (mass  f low,  pos i t i ve  d isp lacement ,  tu rb ine ,  
  o ther ) ,  s ize  (p ipe  d iameter ) ,  and ser ia l  number  o f  the  emuls ion 
  meter ;  

 2 .  Ca l ib ra t ion  parameters  (counts  per  ga l lon  fo r  d ig i ta l ,  o r  pounds 
  per  minu te  fo r  ana log) ;  

 3 .  Pounds per  ga l lon  o f  p roduc t  used dur ing ca l ib ra t ion ;  

 4 .  Ver i f i ca t ion  tha t  the  engineered emuls ion  was in t roduced in to  the 
  mixer  th rough a  ca l ibra ted  meter ing dev ice  a t  two d i f fe ren t   
  speeds;  

 5 .  Ver i f i ca t ion  tha t  the  masses  shown on the  conso le  ind ica tors  for  
  each run are bo th wi th in  1.0  percent o f  each o ther  and wi th in  1 .0 
  percent  o f  the  ac tua l  we igh t  as  we ighed on  the  cer t i f ied  p la t fo rm 
  sca les ;  and 

 6 .  Ver i f i ca t ion  tha t  the  pump is  equ ipped wi th  a  ready  means o f  
  vary ing the  engineered emuls ion  de l ivery  ra te .  

S lu r ry  Meter ing Dev ice :   

 1 .  Manufac turer ,  ser ia l  number ,  type  (mass  f low,  magnet ic ,  tu rb ine,  
  o ther ) ,  s ize  (p ipe  d iameter ) ;  

 2 .  Ca l ib ra t ion  parameters  (counts  per  ga l lon  fo r  d ig i ta l ,  o r  pounds 
  per  minu te  fo r  ana log) ;  

 3 .  Ver i f i ca t ion  tha t  the  s lu r ry  was in t roduced in to  the  mi l l  head  
  us ing a  mass- f low cor io l is  e f fec t  type  meter  a t  two d i f fe ren t   
  speeds;  

 4 .  Ver i f i ca t ion  tha t  the  meter ing dev ice  is  equ ipped wi th  a  ready  
  means o f  vary ing the  s lu rry  de l ivery  ra te ;  and 

 5 .  Ver i f i ca t ion  tha t  the  masses  shown on the  conso le  ind ica tors  for  
  each run are bo th wi th in  1.0  percent o f  each o ther  and wi th in  5 .0 
  percent  o f  the  ac tua l  we igh t  as  we ighed on  the  cer t i f ied  p la t fo rm 
  sca les .  

The co ld  in -p lace  recyc l ing t ra in  sha l l  be  ca l ib ra ted  to  the  sa t is fac t ion  
o f  the  Engineer .   A known amount  o f  aggregate  sha l l  be  processed 
th rough the  co ld  in -p lace recyc l ing t ra in .   The co ld  in -p lace  recyc l ing 
t ra in  sha l l  be  fu l ly  opera t iona l  and sha l l  p rocess  the  aggregate  wi th  any  
requ i red  engineered emuls ion ,  recyc l ing add i t ive ,  and add i t iona l  mix ing 
water .  The cont rac tor  shal l  p rov ide  a  computer  p r intou t  o f  the  mater ia ls  
metered  and cont ro l led  dur ing the  ca l ib ra t ion  process .  The quant i t ies  on 
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the  pr in tou t  wi l l  be  compared to the ac tua l  quant i ty  o f  mater ia ls  used to 
de termine the  accuracy  o f  the  meter ing sys tem.    

The cont rac tor  sha l l  demonst ra te  dur ing the  ca l ib ra t ion  tha t  a l l  
components  o f  the  co ld -recyc l ing t ra in  a re  func t ion ing proper ly .   I f  
reason ex is ts  to  ques t ion  the  func t iona l i ty ,  the  Engineer  may prevent  in  
p lace  opera t ions  un t i l  such  t ime tha t  the  cont rac tor  has  correc ted  any 
de f ic ienc ies  and demonstra ted  an  acceptab le  ca l ibra t ion .  

Af te r  p lac ing the  f i rs t  1 ,000 fee t  o f  co ld  recyc led  mater ia l  a t  the  pro jec t  
s i te ,  the  cont rac tor  sha l l  s top  produc t ion  and ver i fy  tha t  the  quant i t ies  
a re  wi th in  the  ta rge t  to le rances  be fore  p lac ing addi t iona l  co ld  recyc led 
mater ia l .   Ver i f i ca t ion  shal l  inc lude tank  leve l  measurements  and gauge 
to  meter  compar isons .   Dur ing opera t ion ,  f rom 5  to  75  tons ,  the 
Depar tment  wi l l  ver i fy  tha t  the  d ig i ta l  d isp lay o f  the  e lec t ron ica l ly  
con t ro l led  computer  mon i to r ing and propor t ion ing sys tem ind ica tes tha t  
the  requ i red  add i t ions  o f  a l l  mater ia ls  a re  as  des i red  and main ta ined a t  
acceptab le  to lerances .  

408-4 .02 Cold Centra l  Plant  Recycl ing Requirements:  

Cold  cent ra l  p lan t  recyc l ing sha l l  cons is t  o f  us ing a  s ta t ionary  co ld  mix 
p lan t  to  p roduce co ld  recyc led  mater ia l .  

The p lan t  sha l l  have a  screen ing/c rush ing un i t ,  the  appropr ia te  number 
o f  co ld  feed b ins  fo r  cor rec t ive  aggregate  and f rac t ionated  RAP,  
conveyor  be l ts  wi th  ca l ib ra ted  be l t  sca les ,  an  e lec tron ica l ly  con t ro l led,  
computer ized  l iqu id  add i t ive  sys tem,  a  pugmi l l  o r  d rum mixer ,  and surge  
b ins ,  s to rage s i los ,  o r  the  ab i l i t y  to  s to re  co ld  recyc led  mater ia l  in  
s tockp i les  o r  d ischarge d i rec t ly  in to  hau l  veh ic les .   I f  no cor rec t ive 
aggregate  or  RAP f rac t ionat ion  is  requ i red ,  the  p lan t  may have a  s ingle 
co ld  feed b in /hopper .  

Except  fo r  d ry ing,  heat ing,  and tempera ture mon i to r ing requ i rements ,  
the  p lan t  sha l l  meet  the  requ i rements  o f  Sec t ion  403 o f  the 
spec i f i ca t ions .  

(A)   Cold Centra l  Plant  Recycl ing Equipment:  

The screen ing/c rush ing un i t  sha l l  adequate ly  sc reen RAP exceed ing the 
max imum s ize .   Excess ive ly  la rge  RAP may be  sca lped and comple te ly  
removed f rom the  RAP mater ia l ,  o r  may be  c rushed and re in t roduced to 
the  screen. 

A separa te  co ld  feed b in  sha l l  ex is t  fo r  each s ize  o f  cor rec t ive  aggregate  
and f rac t ionated  RAP as  requ i red  by  the  mix  des ign  or  to  cont ro l  
gradat ion .   I f  necessary ,  d iv iders sha l l  ex is t  to  ensure  tha t  no  RAP or 
cor rec t ive  aggregate  f rom a  s ingle  b in  sp i l l s  over  in to  an  ad jacent  b in .  

The p lan t  sha l l  t rans fer  cor rec t ive  aggregate  and RAP to  the  pugmi l l  o r  
mix ing drum wi th  conveyor  be l ts  equ ipped wi th  ca l ib ra ted  be l t  sca les.   
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The be l t  sca les  sha l l  be  l inked to  an  e lec t ron ica l ly  con t ro l led,  
computer ized  l iqu id  add i t ive  sys tem tha t  accura te ly  meters  the  mater ia ls  
in to  the  mixer  based on  the  we igh t  o f  the  RAP.   L iqu ids  (emuls ion ,  water ,  
and add i t ives  in  s lu r ry  fo rm)  sha l l  be  metered  in to  the  mixer  us ing 
pos i t i ve  d isp lacement  pumps wi th  in te r locks  to  shut  o f f  the  supp ly  when 
the  chamber  is  empty .  

Storage o f  co ld  recyc led  mater ia l  p roduced sha l l  be  such tha t  the 
mater ia l  i s  p ro tec ted  and does  no t  become contaminated .    

(B)   Cold Centra l  Plant  Recycl ing Cal ibrat ion:  

Pr io r  to  use  on  the pro ject ,  the  co ld cent ra l  p lan t  sha l l  be  ca l ib ra ted ,  o r  
ev idence o f  ca l ib ra t ion  wi th in  the  prev ious  12  months  sha l l  be  prov ided 
to  the  Engineer  fo r  rev iew.  

The ca l ib ra t ion  sha l l  inc lude the  i tems l i s ted  be low.   Any  changes in 
recyc l ing equ ipment wi l l  requ i re  re -ca l ib ra t ion .   I f  ca l ib ra t ion is  
necessary ,  the  cont rac tor  sha l l  p rov ide  cer t i f ied  p la t fo rm sca les  a t  the 
ca l ib ra t ion s i te .   A copy o f  the cer t i f i ca t ion  sha l l  be  prov ided to  the 
Engineer  p r io r  to  ca l ib ra t ion .   The Engineer  wi l l  observe  the  ca l ib ra t ion 
and wi l l  approve i f  the  ca l ib ra t ion  s tandards  are  met .   The cont rac tor  
sha l l  record the resu l ts  o f  the  ca l ib ra t ion  and prov ide  i t  to  the  Engineer 
p r io r  to  beginn ing recyc l ing opera t ions .  

Aggregate  Weigh  Be l t :  

1 .  Ca l ib ra te  the  aggregate  we igh  be l t  a t  the  an t ic ipa ted  produc t ion 
 speed; 

2 .  At  leas t  10  tons  sha l l  be  used fo r  the  we igh  be l t  ca l ib ra t ion ;  

3 .  Ca l ib ra te  the  aggregate  feed so  the  masses  shown on the 
 conso le ind ica tors  a re  wi th in  1  percent  o f  the  ac tua l  mass  as 
 we ighed on  the  cer t i f ied  p la t fo rm sca les ;  and 

4 .  Disp lay  must  have read ings  showing the  tons  per  hour o f  the 
 mater ia l  and the  to ta l  tons  o f  mater ia l  p rocessed. 

Engineered Emuls ion  Meter ing Dev ice :  

1 .  In t roduce the engineered emuls ion in to  the  mixer  th rough a 
 ca l ib ra ted  meter ing dev ice ;  

2 .  Equ ip  the  pump wi th  a ready  means o f  vary ing the  emuls ion 
 de l ivery  ra te ;  and 

3 .  Ca l ib ra te  the  feed us ing the  percentage se t  in  the  approved mix  
 des ign  so  the  masses  or  ga l lons  shown on the  ind ica tors  a re 
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 wi th in  0 .5  percent  o f  the  ac tua l  mass  as  we ighed on the  cer t i f ied 
 p la t fo rm sca les .  

Slu r ry  Meter ing Dev ice :  

1 .  In t roduce the  s lu r ry  in to  the  mix ing chamber  us ing a  Mass  Flow 
Cor io l is  e f fec t  type  meter;  

2 .  Equ ip  the  meter ing dev ice  wi th  a  ready  means o f  vary ing the 
s lu r ry  de l ivery  ra te ;  and 

3 .  Ca l ib ra te  the  s lu r ry  feed us ing the  percentage se t  in  the 
approved mix  des ign  so the  masses  or  ga l lons  shown on the 
ind ica tors a re wi th in  1  percent  o f  the  ac tua l  mass  as  we ighed on 
the  cer t i f ied  p la t fo rm sca les .  

408-4 .03 Haul  Trucks:  

Haul  t rucks  fo r  co ld  cent ra l  p lan t  recyc led  mater ia l  sha l l  have smooth,  
c lean beds .   Any  aspha l t  re lease agents  used sha l l  be  approved by  the 
Engineer .   Diese l  fue l  sha l l  no t  be  used as  a  re lease agent .  

A su f f ic ien t  number  o f  hau l  t rucks  sha l l  be  prov ided to  ensure  de l ivery 
to  the  co ld  recyc l ing opera t ion  wi th in  su f f ic ien t  t ime to  a l low cont inuous 
and proper  p lacement  and compact ion  o f  the  co ld  recyc led  mater ia l .    

408-4 .04 Mechanical  Spreader:  

I f ,  in  the  judgement  o f  the  Engineer ,  a  un i fo rm windrow o f  cor rec t ive 
aggregate  cannot  be  p laced wi th  hau l  t rucks ,  a  mechan ica l  spreader 
sha l l  be  used to  p lace cor rec t ive aggregate  on  the  ex is t ing pavement 
sur face  in  a  un i fo rm and cont ro l led  amount  ahead o f  the  co ld  in -p lace 
recyc l ing t ra in .   A l te rna t ive ly ,  a  convent iona l  paver  may be  used. 

408-4 .05 Slurry  Mix ing and Storage Tanks:  

L ime or  Por t land cement  s lu r ry  mix ing and s to rage tanks  sha l l  be 
adequate ly  s ized  to  p rov ide  su f f ic ien t  supp ly  fo r  the  ra te  o f  co ld  recyc led 
mater ia l  p roduc t ion .   Tanks  sha l l  have agi ta to rs fo r  mix ing and cont inued 
agi ta t ion  dur ing s to rage to  keep so l ids  in  suspens ion .  

408-4 .06 Mater ia l  Transfer  Vehic le /Windrow Elevator:   

The equ ipment  used to  t rans fer  mater ia ls  f rom the grade to  the  paver 
sha l l  be  capab le  o f  t rans fer r ing a l l  mater ia l  f rom the  grade to  the paver 
hopper .   The equ ipment  used to t rans fer  mater ia ls  sha l l  a l low the  paver 
to  opera te  cont inuous ly ,  keep ing the  head o f  mater ia l  in  f ron t  o f  the 
screed cons tan t  by  supp ly ing a  cont inuous  amount o f  mix  to  the  screed.  
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408-4 .07 Paver  Requirements:  

Pavers  may be  e i ther  co ld  mix  pavers  o r  convent iona l  aspha l t  pavers 
(opera ted  wi thout  sc reed heat ing)  capab le  o f  ad jus t ing the  p laced 
th ickness  and wid th  o f  cold  recyc led  mater ia l .   Pavers  fo r  p lacement o f  
co ld  recyc led  mater ia l  may be  e i ther  a t tached to  the  co ld  in -p lace 
recyc l ing t ra in  or  de tached.   Screed augers  sha l l  be  o f  su f f ic ien t  s ize  to 
fu l ly  f i l l  the  screed and screed ex tens ions  wi thout  caus ing segregat ion 
wi th in  the  co ld  recyc led  mater ia l .   The paver  hoppers  sha l l  be 
appropr ia te ly  s ized to  accommodate changes in pavement  sec t ion ,  
th ickness ,  and/or  wid th .  

408-4 .08 Compact ion Rol ler  Requirements:  

Both  doub le s tee l  d rum v ib ra to ry  and la rge  s ized pneumat ic - t i red ro l le rs 
sha l l  be  used fo r  compact ion  o f  co ld  recyc led  mater ia l .   Doub le  d rum 
v ib ra to ry  ro l le rs  sha l l  weigh  a t  leas t  10  tons ;  pneumat ic  ro l le rs  sha l l  
we igh  a t  leas t  25  tons .   The cont rac tor  sha l l  have a  cer t i f ied  we igh t  
t i cke t  ava i lab le  fo r  ver i f ica t ion  o f  ac tua l  we igh t  upon request  by  the 
Engineer .   The t i re  p ressure  o f  pneumat ic - t i red  ro l le rs  sha l l  be  90  ±  5 
pounds per square  inch  un less  o therwise  spec i f ied by  the  manufac turer .  

A su f f ic ien t  number  o f  pneumat ic - t i red  ro l le rs  and doub le  d rum v ib ra to ry 
ro l le rs  sha l l  be  u t i l i zed  to  adequate ly  compact  the  co ld  recyc led  mater ia l  
based on  the  ra te  o f  co ld  recyc l ing produc t ion  and pav ing speed. 

Ro l le rs  sha l l  be  a t  leas t  5 .5  fee t  in  wid th  o r  s ized  to  p revent  uneven 
over lap o f  subsequent  passes  and have proper ly  func t ion ing water  spray 
sys tems to  p revent  p ickup.   Add i t iona l  smal le r  s ize  ro l le rs  may be 
u t i l i zed  i f  approved by  the  Engineer .  

408-4 .09 Water  Truck: 

A water  t ruck sha l l  be used to supp ly  water  to the  mi l l ing equ ipment  
dur ing co ld  in -p lace  recycl ing opera t ions .   The water  t ruck  sys tem sha l l  
be  capab le o f  supp ly ing the  mix ing chamber wi th  an  independent  source 
o f  water  meet ing the  requ i rements  o f  Subsec t ion  408-2 .04  o f  the 
spec i f i ca t ions .  

408-4 .10 Fog Seal ing and Blot ter  Sand Spreading Equipment:  

A cer t i f ied  d is t r ibu tor  t ruck  capab le  o f  spread ing emuls i f ied  aspha l t  a t  a 
un i fo rm ra te  over  the  fu l l  w id th  o f  the  t ra f f i c  lane  in a  s ingle  app l ica t ion 
sha l l  be u t i l i zed  fo r  fog sea l ing.   No t ra f f i c  wi l l  be a l lowed on  sur faces 
rece iv ing a  fog sea l  un t i l  the  emuls ion  has  broken and cured  su f f ic ien t ly .   
B lo t te r  sand meet ing the  requ i rements  o f  Sec t ion  404 o f  the 
spec i f i ca t ions  sha l l  be  app l ied ,  i f  necessary .  
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408-5 Just - in-T ime Tra ining:  

At  leas t  10  work ing days  pr io r  to  co ld  recyc l ing opera t ions ,  the 
cont rac tor  sha l l  p rov ide Jus t - in -Time Tra in ing  fo r  co ld  recyc l ing 
cons t ruc t ion  and re la ted  opera t ions  to  cont ractor  and Depar tment 
personne l .   The t ra in ing sha l l  be  presented  by  a  f i rm or  an  ind iv idual  
exper ienced in  co ld  recycl ing acceptab le  to  the  Engineer .   The t ra in ing 
sha l l  cover  the  fo l lowing top ics :  

(1 )  Safe ty  & Communica t ion ;  

(2 )  Ambien t  /  Weather  Cond i t ions  & Requ i rements ;  

(3 )  Pavement  Cond i t ions ;  

(4 )  Tra f f ic  Cond i t ions  & Tra f f ic  Cont ro l ;  

(5 )  Pavement  Prepara t ion  & Spread ing o f  Recyc l ing Add i t ive 
( i f  u t i l i zed) ;  

(6 )  Mi l l ing Equ ipment ,  Set t ings ,  Supp lementa l  Mi l l ing;  

(7 )  Co ld  In -Place  Recyc l ing Tra in  Opera t ions  ( i f  u t i l i zed) ;  

(8 )  Co ld  Cent ra l  P lan t  Recyc l ing Opera t ions  ( i f  u t i l i zed) ;  

(9 )  In t roduc t ion  o f  L ime/Cement  Slu r ry  and add i t iona l  Water ;  

(10) Slu r ry  /  Water  Cont ro l  Set t ings  /  F low Gauges;  

(11) RAP Screen ing and Overs ize  RAP Crush ing;  

(12) Cor rec t ive  Aggregate  ( i f  u t i l i zed) ;  

(13) In t roduc t ion  o f  Emuls ion ,  Emuls ion  Cont ro l ,  F low Gauges 
& Mix ing;  

(14) Emuls ion  Cont ro l  Set t ings  /  F low Gauges;  

(15) Computer  Cont ro ls  & Ale r t  Sys tems;  

(16) Ca l ib ra t ion ,  Tes t  St r ip  & Opt imiz ing Emuls ion  Rate  based 
on  In -Place  Dens i ty ) ;  

(17) On- the- f ly  Quant i t ies  Checks  /  Ca lcu la t ions ;  

(18) Ver i fy ing Adequate ly  Coated  Co ld  Recyc led  Mater ia l ;  

(19) QC Sampl ing & Tes t ing;  
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(20) Emuls ion  and Cor rec t ive Aggregate  Ad jus tments  & Mix  
Des ign  Trans i t ions ;  

(21) Pav ing Equ ipment ;  

(22) Cur ing Per iod ;  

(23) Compact ion  Equ ipment ,  T iming,  and Process ;  

(24) Acceptance Sampl ing & Tes t ing;  

(25) Ident i fy ing & Wast ing Suspect  Mater ia ls ;  

(26) Ident i fy ing /  Prevent ing Ins tab i l i t y ;  

(27) Fog Coat ,  B lo t te r  & Open ing to  Tra f f ic ;  

(28) Secondary  Compact ion ;  and 

(29) Repa i rs  & Over lay .  

408-6 Pre-Cold Recycl ing Meet ing:  

At  leas t  one week pr io r  to co ld  recyc l ing opera t ions,  the  cont rac tor  sha l l  
conduct  a  p re-co ld  recyc l ing meet ing  wi th  a l l  con t rac tor  and Depar tment 
personne l  invo lved in  the  co ld  recyc l ing process  to  d iscuss  the 
requ i rements  here in  and the  fo l lowing:  

(A)  Pro jec t  and s i te  cond i t ions  expec ted  to  a f fec t  the  co ld 
recyc l ing process ;  

(B)  Pro jec t  schedu le ;  

(C)  De l ivery  and hau l ing o f  mater ia ls ;  

(D)  Equ ipment  to  be  used; 

(E)  Computer ized  mon i to r ing/meter ing sys tems; 

(F)  Poten t ia l  i ssues  wi th  the  ex is t ing aspha l t ic  concre te ;  

(G)  Necessary  road prepara t ion ;  

(H)  Weather  fo recas ts ;  

( I )  Genera l  co ld  recyc l ing opera t ions ;  and 
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(J )  Safe ty ,  qua l i ty  con t ro l ,  t ra f f i c  con t ro l ,  and any  o ther  issues 
per t inent  to  the  co ld  recyc l ing opera t ion .    

408-6 .01 Cold Recycl ing Operat ions Plan:  

An i l lus t ra ted  co ld  recyc l ing opera t ions p lan  sha l l  be  submi t ted  to  the 
Engineer  wh ich  ind ica tes :   

(A)  Locat ions ,  d i rec t ion ,  and expec ted length  and quant i ty  o f  
p roduc t ion  fo r  each day ’s opera t ions ;  

(B)  Locat ions  a t  wh ich  depth  and grade ad jus tments  a re 
necessary ;  

(C)  Locat ions  f rom wh ich  ex is t ing pavement  wi l l  no t  be 
incorpora ted  in to  the  co ld recyc led  mater ia l ;  

(D)  Locat ions  wh ich  are  to  be avo ided;  

(E)  Locat ions  a t  wh ich  mix  des ign  t rans i t ions  are  expected ;  and 

(F)  Any  o ther  in fo rmat ion  a f fec t ing the  co ld  recyc l ing opera t ion .    

Any  updates  sha l l  be submi t ted  to  the  Engineer a t  each week ly  meet ing.  

408-6 .02 Cold Recycl ing Qual i ty  Control  Submit ta l :  

A co ld  recyc l ing qua l i ty  con t ro l  submi t ta l  sha l l  be  prov ided to  the 
Engineer  wh ich  ident i f ies :  

(A)  Cont rac tor  personne l  charged wi th  per fo rming  qua l i t y  con t ro l  
sampl ing,  tes t ing,  and inspec t ion ,  inc lud ing exper ience,  
qua l i f i ca t ions ,  and/or  cer t i f i ca t ions .  Personne l  exper ience 
per ta in ing to  co ld  recyc l ing sha l l  a lso  be  inc luded; and 

(B)  The means by  wh ich  the need for  ad jus tments  in  recyc l ing 
add i t ive  o r  add i t iona l  mix ing water ,  o r  t rans i t ion  to  a d i f fe ren t  
mix  des ign  wi l l  be  de termined. 

Spec i f ic  qua l i ty  con t ro l  requ i rements  a re  prov ided in  Subsec t ion  408-9 
o f  the  spec i f i ca t ions .  

408-7 Construct ion Requirements:  

Cold  recyc l ing cons t ruc t ion  sha l l  be  per fo rmed in accordance wi th  the 
requ i rements  here in .   Throughout  the  co ld  recyc l ing opera t ion,  
ad jus tments  may be  made to  the  process  inc lud ing ra tes  a t  wh ich  the  
engineered emuls ion ,  recyc l ing add i t ives ,  and water  a re  incorpora ted 
in to  the  co ld  recyc led  mater ia l .   However ,  such changes sha l l  be  made 
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jud ic ious ly  and on ly  by  exper ienced personne l  based on  subs tan t ive  
in fo rmat ion  ver i f ied  by  qua l i ty  con t ro l ,  o r  p re-cons truc t ion  inves t iga t ion .   
A l l  changes and ad jus tments  sha l l  be  repor ted  to  the  Engineer .  

At  the  conc lus ion  o f  each day ’s  opera t ions ,  and pr io r  to  subsequent 
p rocess ing or  p lacement  o f  co ld  recyc led  mater ia l ,  a  Da i ly  Produc t ion 
Repor t  wh ich  prov ides the  quant i t ies  o f  a l l  mater ia ls  used and 
assoc ia ted  ra tes  sha l l  be  prov ided to  the  Engineer .  

408-7 .01 Pre-Construct ion Invest igat ion:  

In  add i t ion  to  cor ing and mi l l ing per fo rmed fo r  the  mix  des ign ,  the 
cont rac tor  may take  add i t iona l  cores  or  per fo rm add i t iona l  mi l l ing to  a id  
in  mak ing ad jus tments  to  the  co ld  recyc l ing process dur ing cons t ruc t ion.   
Any  such work  sha l l  inc lude proper  t ra f f i c  con t ro l ,  sa fe ty  p recaut ions ,  
and pa tch ing the  pavement  where  mater ia l  i s  removed.   The cont rac tor  
sha l l  reques t  such inves t iga t ion  and inc lude de ta i ls  o f  where  and how 
mater ia l  wi l l  be  ob ta ined and pa tched.   The request  sha l l  be  submi t ted 
to  the  Engineer  fo r  approva l .  

408-7 .02 Road Preparat ion:  

Pr io r  to  co ld  recyc l ing opera t ions ,  the  cont rac tor  sha l l  (1 )  iden t i fy  and 
repa i r  a reas  o f  insu f f ic ient  suppor t  inc lud ing subgrade and base course ,  
as  approved by  the  Engineer ;  (2 )  per fo rm necessary  va lve  and manho le 
cover /co l la r  and u t i l i t y  ins ta l la t ion ad jus tments ;  (3 )  mark a reas 
conta in ing ob jec t ionab le  mater ia l  and excess ive  c rack  f i l l ing mater ia l  to  
be  exc luded f rom the  RAP,  (4 )  loca te  u t i l i t ies  and mark  o ther  a reas  that  
must  be avo ided,  (5 )  per fo rm any requ i red  pre-mi l l ing fo r  grade cont ro l ,  
c ross  s lope,  o r  p ro f i le  correc t ions ,  and remova l  o f  unsu i tab le  mater ia ls ,  
(6 )  iden t i fy  by  s ta t ion  the  boundar ies  o f  mater ia ls  wh ich  requ i re  d i f fe ren t  
mix  des igns ,  ad jus tments to  emuls ion conten t ,  o r  cor rec t ive aggregate ,  
and (7 )  c lean a l l  d i r t ,  mud,  vegeta t ion ,  s tand ing water ,  combust ib le 
mater ia ls ,  o i ls ,  ra ised  or  recessed pavement  markers ,  and any  o ther 
ob jec t ionab le  mater ia l  f rom the  roadway by  means o f  sweep ing,  
vacuuming,  b lad ing,  o r  o ther  acceptab le  means.   Th is  inc ludes  excess 
water  accumula t ing on  the  sur face  or  in  the  mi l led  t rench due to  over 
app l ica t ion  or  leak ing equ ipment .  

These ac t iv i t ies  may be  conducted  concur ren t ly  wi th  the co ld recyc l ing 
opera t ion  prov ided they  do  no t  in te r fe re  wi th  co ld  recyc l ing opera t ions .   
I f  in  the op in ion  o f  the Engineer ,  such work  wi l l  be  in  conf l i c t  wi th  o r  
negat ive ly  a f fec t  or  be a f fec ted by the  co ld recyc l ing opera t ion ,  the 
Engineer  may s top  co ld  recyc l ing opera t ions  un t i l  con f l i c ts  and/or  
negat ive  impacts  can be  avo ided. 

408-7 .03 Appl icat ion of  Recycl ing Addi t ive:  

L ime,  and, when requ i red,  cor rec t ive  aggregate  and/or  Por t land cement 
sha l l  be  in t roduced a t  the ra tes  and amounts  requ i red  by  the  mix  des ign 
and in  accordance wi th  the  requ i rements  here in .  
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(A)   Appl icat ion of  Correct ive  Aggregate:  

For  co ld  in -p lace  recyc l ing,  impor ted  f rac t ionated  RAP or  v i rg in  c rushed 
aggregate  sha l l  be  spread in  a un i fo rm and cons is ten t  manner  (windrow 
or  r ibbon)  ahead o f  the  co ld  p laner  us ing be l ly  dumps,  a  mechan ical  
spreader ,  o r  a  convent iona l  paver .   A b lade sha l l  be  used,  i f  necessary,  
to  cor rec t  de f ic ienc ies ,  excesses ,  o r  incons is tenc ies  in  p lacement .   The 
area  over  wh ich  each load o f  known we igh t  o f  correc t ive  aggregate  is  
p laced sha l l  be  de termined and the  app l ica t ion  ra te ca lcu la ted ,  
es t imated  by  un i t  we igh t  o f  ex is t ing pavement .   The app l ica t ion  ra te  sha l l  
be  wi th in  5  percent  o f  the ra te  requ i red  by  the  mix  des ign .  

When a  convent iona l  paver  is  used fo r  p lacement  o f  cor rec t ive  aggregate  
de l ivered  by be l ly  dumps,  a  p ickup veh ic le  as  descr ibed in  Subsec t ion 
4 .06  o f  the  spec i f ica t ions  capab le  o f  cap tur ing a l l  o f  the  cor rec t ive 
aggregate  sha l l  be used to  t rans fer  the  cor rec t ive  aggregate  to  the paver 
hopper .  

For  co ld  cent ra l  p lan t  recyc l ing,  cor rec t ive  aggregate  sha l l  be  in troduced 
f rom a  co ld  feed b in  ca l ibra ted  fo r  the  cor rec t  app l ica t ion  ra te .  

(B)   Appl icat ion of  Dry  Minera l  Admixture:  

Por t land cement  p laced as  a  d ry  add i t ive  fo r  co ld  in -p lace  recyc l ing sha l l  
be  p laced on  the  ex is t ing aspha l t  pavement  sur face ahead o f  the  mi l l ing 
opera t ion .   The cement  sha l l  be  p laced in  a  windrow and the  d is t r ibu t ion 
cont ro l led  vo lumet r ica l ly  wi th  a  known we igh t  o f  mater ia l  in  each load.   
The app l ica t ion  ra te  sha l l  be  ver i f ied  us ing a  d rop  pan or  canvas  pa tch 
o f  known d imens ion ,  and the  mater ia l  cap tured  we ighed.   App l ica t ion 
ra tes  sha l l  be  wi th in 0 .1 percent o f  the ra te requ i red  by  the  mix  des ign ,  
as  measured by  th is  method. 

Dust  con t ro l  measures  fo r  Por t land cement  p laced on  the  ex is t ing 
pavement ,  whether  necessary  due to wind  or  ad jacent  t ra f f i c ,  may 
inc lude l imi t ing the  d is tance be tween the  spreader  and co ld  in -p lace 
recyc l ing t ra in ,  p re-wet t ing the  road sur face ,  or  o ther  means acceptab le 
to  the  Engineer .   I f  dus t  cannot  be  cont ro l led ,  any  requ i red  minera l  
admix tu re  sha l l  be  added in  s lu r ry  fo rm or  opera t ions  sha l l  be  suspended 
un t i l  cond i t ions  improve.  

No t ra f f i c  o r  cons t ruc t ion  equ ipment  sha l l  pass  over  spread add i t ive .  

For  co ld  cent ra l  p lan t  recyc l ing,  d ry  cement  o r  l ime sha l l  be  added to 
the  pugmi l l  v ia  s i lo  auger  o r  separa te  dev ice  wi th  a  ca l ib ra ted  be l t  sca le.   
I f  a  d rum mixer  is  used,  the  add i t ives  sha l l  be combined wi th  the 
RAP/cor rec t ive  aggregate  us ing a  pugmi l l  mixer  p r io r  to  the  drum.   
Suf f ic ien t  mo is tu re sha l l  be  present in  the  RAP/cor rec t ive  aggregate  to  
p revent  loss  o f  add i t ive  dur ing mix ing.  

For  co ld  in-p lace  recyc l ing or  mix ing wi th  a  co ld  mix  p lan t ,  the add i t ion 
o f  l ime or  Por t land cement  sha l l  be  metered  by  the e lec t ron ica l ly  
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cont ro l led ,  computer ized  sys tem such tha t  the  we igh t  o f  add i t ive  as  a  
percent  o f  the  we igh t  o f  RAP and cor rec t ive  aggregate  is  con t ro l led  to 
wi th in  0 .1  percent  o f  the  ta rge t  ra te  and d isp layed d ig i ta l ly .  

(C)   Addi t ion of  Slurry:  

Recyc l ing add i t ive added as  s lu r ry  may be  produced e i ther  by  por tab le 
ba tch ing equ ipment  o r  p rocessed in l ine  and fed  d irec t ly  to the co ld in -
p lace  recyc l ing mix ing chamber .   S lu r ry  may be  added d i rec t ly  to  the  
mix ing chamber  in  bo th  co ld  in -p lace  recyc l ing and co ld  cent ra l  p lan t  
recyc l ing,  o r  sprayed over the  cu t t ing tee th  o f  the  co ld  p laner  in  co ld  in-
p lace  recyc l ing.   S lu r ry  sha l l  be  produced a t  the  jobs i te  o r  cen t ra l  p lan t  
wi th  cont ro l  o f  the  so l ids  and l iqu ids  p ropor t ion ing.   The app l ica t ion  of  
s lu r ry  sha l l  be  cont ro l led by  mass  or  vo lume meters  to  ensure  cor rec t  
app l ica t ion  ra tes .   The consumpt ion  o f  cement  o r  l ime and water  sha l l  
be  ob ta ined f rom the  computer  tha t  con t ro ls  the  s lu r ry  mix ing un i t .   For  
co ld  in -p lace  recyc l ing,  a  vo lumet r ic  d is t r ibu t ion  check  sha l l  be 
per fo rmed to  ensure  tha t  the  area  co ld  recyc led  fo r  each ba tch  o f  s lu r ry 
conta ins the amount o f  recyc l ing add i t ive  requ i red by  the mix  des ign  and 
a lso  to  ver i fy  tha t  con t ro l  ex is ts  fo r  app l ica t ion  o f  the  s lu r ry .   S lu r ry sha l l  
be  app l ied  such tha t  the  ra te  o f  add i t ive  is  wi th in  0 .2  percent  o f  the  ra te 
requ i red  by  the  mix  des ign .  

For  l ime s lu r ry ,  chemica l  o r  qu ick l ime sha l l  be reac ted wi th  water  to 
fo rm hydra ted  l ime s lu r ry .   The amount  o f  l ime and water  added to  each 
ba tch  sha l l  be  known.   When necessary ,  the  s lu r ry sha l l  be  a l lowed to 
coo l  su f f ic ien t ly  p r io r  to add i t ion  to  the  co ld  recyc led  mater ia l  to  prevent 
adverse ly  a f fec t ing the  break  t ime o f  the  emuls ion .  

Slu r ry  sha l l  be  kept  in  suspens ion  dur ing s to rage and t ranspor t  wi th  
agi ta to rs  o r  s imi la r  equ ipment .  

408-7 .04 Addi t ion of  Engineered Emuls ion:  

The engineered emuls ion sha l l  be  o f  p roper  tempera ture and v iscos i ty  
p r io r  to in jec t ing in to  the  mix ing chamber .   The add i t ion o f  the 
engineered emuls ion  shal l  be  metered  by the  we igh t  o f  the  RAP and 
cor rec t ive  aggregate  wi th  a  ca l ib ra ted meter  capab le  o f  meter ing the 
amount  o f  engineered emuls ion  to  wi th in  0 .1  percent  o f  the  ta rge t  ra te .   
The meter ing dev ice  sha l l  be  capab le o f  au tomat ical ly  ad jus t ing the f low 
o f  the engineered emuls ion  to  compensate fo r  any var ia t ion  in  the  we igh t  
o f  RAP and cor rec t ive  aggregate  in t roduced in to  the  mix ing appara tus .  

408-7 .05 Addi t ion of  Water :  

For  co ld  in -p lace  recyc l ing,  add i t iona l  water  for  d ispers ion  o f  the 
engineered emuls ion and compact ion may be  added e i ther  a t  the cu t t ing 
head o f  the  co ld  p laner  o r  in  the  mix ing chamber .   I f  mod i f ica t ion  to  the 
app l ica t ion  ra te  o f  the  engineered emuls ion  occurs ,  the  add i t ion  o f  water  
sha l l  be  ad jus ted  accordingly  to  ensure  tha t  the  to ta l  f lu ids  in jec ted 
remains  cons is ten t  wi th  the  mix  des ign .   For  water  added in the  mix ing 
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chamber ,  the  mix ing appara tus  sha l l  have an  independent  source  o f  
water  to  adequate ly d isperse  the  engineered emuls ion  and/or  in t roduce 
water  to  a id  in  compact ion ,  a lso  metered  to  wi th in  0 .1  percent  o f  the 
ta rge t  ra te .  

408-7 .06 Meter ing and Proport ioning:  

The e lec t ron ica l ly  con t ro l led ,  computer ized  moni to r ing sys tem sha l l  
d isp lay  d ig i ta l  read ings  fo r  the  combined process ing ra te  o f  RAP and 
cor rec t ive  aggregate ,  addi t ion  ra tes fo r  engineered emuls ion ,  recyc l ing 
add i t ive ,  and water ,  the cont ro ls  fo r  wh ich ,  shal l  be  used to  make 
ad jus tments  dur ing produc t ion .   The sys tem cont ro l l ing the  add i t ion  of  
engineered emuls ion  and add i t iona l  mix ing water  sha l l  be  based en t i re ly  
on  the  we igh t  o f  RAP and cor rec t ive  aggregate  and any  o f fse ts  en tered 
fo r  ex is t ing mois tu re  in  the  pavement /RAP.   The sys tem cont ro l l ing the 
add i t ion  o f  s lu rry  fo r  co ld  in -p lace  recyc l ing sha l l  be based on  the  wid ths 
and depths  be ing recyc led ,  un i t  we igh t  o f  the  pavement ,  we igh t  o f  
cor rec t ive  aggregate ,  and fo rward  speed o f  the  co ld  in -p lace  recyc l ing 
t ra in .  

408-7 .07 Processing and Placement:  

The RAP sha l l  be  c rushed and s ized  to  the  max imum par t ic le  s ize  or  
f rac t ionated  and b lended wi th  the  requ i red  amount  o f  recyc l ing 
add i t ives ,  engineered emuls ion ,  and water  to  fac i l i ta te  bo th  adequate 
d ispers ion  o f  the  engineered emuls ion  and compact ion ,  to  p roduce co ld  
recyc led  mater ia l  cons is ten t  wi th  and meet ing the requ i rements  o f  the 
mix  des ign .  The mix tu re  p roduced sha l l  be  a  homogeneous recyc led 
mix tu re  and sha l l  ex i t  f rom the  mix ing  chamber  in  a  manner  tha t  p revents 
par t ic le  segregat ion .  

Dur ing co ld  recyc l ing opera t ions ,  the  equ ipment  sha l l  be  opera t ing as  
in tended;  any  a la rms or  d isp lays tha t  ind ica te  produc t ion  is  no t  occur r ing 
in  accordance wi th  the  produc t ion  ta rge ts  wi l l  resu l t  in  an  immedia te  
s top  to  p roduc t ion  unt i l  the  cont rac tor  has made necessary 
cor rec t ions / repa i rs .  

Ra ised or  recessed pavement  markers ,  loop de tector  wi res ,  excess ive 
amounts  o f  rubber ized  c rack  f i l l  and  o ther  mater ia ls  no t  in tended fo r  
inc lus ion  in  the  co ld  recyc l ing mater ia l  shou ld  be  removed f rom the 
roadway and/or  RAP s tockp i les  e i ther  p r ior  to  co ld recyc l ing opera t ions 
or  as  observed dur ing the  recyc l ing or  f rac t ionat ing process .   Any 
res idua l  mater ia ls  inc luded in  the  co ld  recyc led  mix tu re  sha l l  be 
appropr ia te ly  s ized  and b lended,  as  a l lowed by  the  mix  des ign ,  to  no t  
adverse ly  a f fec t  the  appearance or  per fo rmance o f  the  recyc led 
pavement .  

The recyc led  mix tu re sha l l  be  spread us ing a screed to  the des ign  wid ths 
and e leva t ions / th icknesses  wi thout  the  occur rence o f  segregat ion ,  
tear ing,  o r  scar r ing,  and handwork  sha l l  be  min imized. 
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At  no  t ime sha l l  p rocessed or  de l ivered  recyc led mater ia l  p laced on 
grade ex tend a d is tance ahead o f  the  paver such tha t  the  emuls ion 
begins  to  b reak  pr io r  to  p lacement  wi th  the  paver  sc reed. 

Any  de le te r ious  mater ia l  in  the  paved co ld  recyc led  mater ia l  sha l l  be 
removed and the  area  repa i red  wi th  add i t iona l  co ld  recyc led  mater ia l .  

I f  dur ing produc t ion  the cont rac tor  des i res  to  ad jus t  the  engineered 
emuls ion  ta rge t  by  more  than 0 .3  percent ,  o r  the cor rec t ive  aggregate  
ta rge t  by  more  than 10  percent ,  in  o rder  to  p roduce acceptab le  co ld 
recyc led  mater ia l ,  the  cont rac tor  sha l l  no t i fy  the  Engineer  and ob ta in 
representa t ive  samples f rom produc t ion  a t  the  ad jus ted  ra te(s ) .   
Labora tory  tes t ing sha l l  be  per fo rmed by  the  cont rac tor  to  ver i fy  tha t  the 
ad jus ted  ta rge ts  resu l t  in  co ld  recyc led  mater ia l  sa t is fy ing the  c r i te r ia  in  
Tab le  408-3 .   I f  tes t  resu l ts  a re no t  sa t is fac to ry ,  a  new mix  des ign  sha l l  
be  prepared to  de termine the  appropr ia te  targe ts  fo r  the  preva i l ing 
mater ia l .   Any  p laced mater ia l  deemed by the  Engineer  to  be  inadequate 
sha l l  be  re- recyc led  a t  the  d isc re t ion  o f  the  Engineer .  

(A)   Cold In-Place Recycl ing:  

For  co ld  in -p lace recyc l ing,  the  ex is t ing aspha l t  pavement ,  except  fo r  
a reas  des ignated  fo r  exc lus ion ,  sha l l  be  co ld  mi l led to  the  length ,  depth ,  
and wid th  shown on the  p lans .   There  sha l l  be  no  gaps  o f  unrecyc led 
pavement  be tween success ive /ad jacent  cu ts  wi th  the  co ld  p laner.   
Longi tud ina l  jo in ts  be tween success ive /ad jacent  cu ts  sha l l  over lap  a 
min imum of  3  inches  and no t  exceed 6 inches .   Transverse  jo in ts  sha l l  
over lap  a  min imum of  2  fee t  and no t  exceed 4  fee t .  

When cor rec t ive  aggrega te  is  u t i l i zed ,  such mater ia l  sha l l  be  p laced 
un i fo rmly  on  the  ex is t ing road sur face  ahead o f  the co ld recyc l ing t ra in .  

When pav ing fabr ic  o r  o ther  geosynthe t ics a re encountered  dur ing the 
co ld  mi l l ing opera t ion ,  the  necessary  changes in  equ ipment  o r  
opera t ions  sha l l  be  made to  e i ther  incorpora te  adequate ly  shredded 
mater ia l  in to  the  co ld  recyc led  mater ia l ,  i f  a l lowed by  the  mix  des ign ,  o r  
comple te ly  remove such mater ia l .   I f  a l lowed, any overs ize  p ieces  sha l l  
be  removed.   I f  dur ing produc t ion  the  cont rac tor  iden t i f ies  mater ia l ,  no t  
p rev ious ly  ident i f ied ,  wh ich  shou ld  be  d iscarded,  the  contrac tor  sha l l  
p rov ide  the  ex ten t  o f  such mater ia l  to  the  Engineer .   I f  in  the  op in ion  of  
the  Engineer  the  mater ia l  shou ld  be  removed,  such areas  sha l l  rece ive 
mater ia l  meet ing the  requ i rements  o f  Sec t ion  409,  416,  o r  417 o f  the 
spec i f i ca t ions ,  as  de termined by  the  Engineer ,  pa id fo r  a t  the  app l icab le 
b id  i tem pr ice .  

Any  f i l le t  o f  f ine  aggregate  mater ia l ,  wh ich  fo rms ad jacent  to  a  ver t ica l  
face ,  sha l l  e i ther  be  removed f rom the t rench pr ior  to  the  spread ing o f  
the  b i tuminous  mix tu re ,  or  d ispersed to  the  center  o f  the  t rench to  the 
sa t is fac t ion  o f  the  Engineer .   The d ispers ing o f  the  f ine  aggregate  
mater ia l  sha l l  be  accompl ished wi th  a  power  b room a t tached to  the 
mi l l ing mach ine  pr io r  to  the  in t roduc t ion  o f  the  b i tuminous  mix tu re  on to 
the  roadway. 
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(B)   Cold Centra l  Plant  Recycl ing:  

For  co ld  cent ra l  p lan t  recyc l ing,  the  RAP sha l l  be  f rac t ionated  in to  a  
su f f ic ien t  number o f  s tockp i les  to  fac i l i ta te  produc t ion  o f  a cons is tent  
mix tu re  when b lended wi th  recyc l ing add i t ives ,  engineered emuls ion,  
and water ,  as  requ i red  by the  mix  des ign .  

The bo t tom 12 inches o f  mater ia l  in  each RAP s tockp i le  sha l l  no t  be 
incorpora ted  in to  the  co ld recyc led  mater ia l  and t rack ing over  RAP wi th  
load ing equ ipment  sha l l  be  min imized.   RAP s tockp i les  sha l l  be 
pro tec ted  f rom contaminat ion  and RAP sha l l  be  p laced in to  co ld  feed 
b ins  such tha t  sp i l lage  in to  ad jacent  b ins  does  no t  occur .  

Dispens ing o f  co ld  recyc l ing mater ia l  in to  hau l  veh ic les ,  t ranspor t ing the  
mater ia l  to  the pro jec t ,  p lacement  o f  the  mater ia l  on  grade or  in  the 
paver  hopper ,  and pav ing opera t ions  sha l l  be  such tha t  segregat ion 
wi th in  the  co ld  recyc led  mater ia l  does  no t  occur .  

408-7 .08 Compact ion 

The t ime a t  wh ich compact ion  may begin  a f te r  the recyc led mater ia l  has 
been p laced is  dependent  on  the  engineered emuls ion  used,  recyc l ing 
add i t ives ,  and ambien t  cond i t ions .   Compact ion  shal l  no t  begin  un t i l  the 
recyc led  mix tu re begins to  b reak  wh ich  may be 30 minu tes  to 2 hours  o r  
more ,  a f te r  the  mater ia l  has  been p laced. 

Ro l l ing pa t te rns  sha l l  be  such tha t  s ta r t ing and s topp ing occurs  on 
prev ious ly  compacted  mater ia l  o r  the ad jacent ex is t ing sur face .   At  no 
t ime sha l l  ro l le rs  s top  or  s ta r t  on  uncompacted  recyc led  sur faces . 

Breakdown and in te rmedia te  compact ion sha l l  be accompl ished by  a 
combina t ion o f  s tee l  d rum v ib ra to ry  ro l le rs  and pneumat ic  t i re  ro l le rs .   
The ro l l ing pa t te rn  sha l l  be  se lec ted  by  the  cont ractor  and cont inuous ly 
mon i to red  and ad jus ted  by  the cont rac tor  a t  approx imate ly  500 ton 
in te rva ls  such tha t  the  max imum dens i ty  and requi red  smoothness are 
ach ieved.   The ro l l ing pa t te rn  sha l l  be  such tha t  no  fu r ther  inc rease in 
dens i ty  is  ach ieved wi th  add i t iona l  passes ,  and c rack ing o f  the  co ld 
recyc led  mater ia l  due to  over  ro l l ing does  no t  occur .      

The in -p lace f low tes t  per fo rmed in  accordance wi th  Ar izona Tes t  Method 
430 may be  used as  an  ind ica tor  to  de termine i f  the max imum ach ievab le 
dens i ty  is  a t ta inab le .  

Water  shou ld  be  un i fo rmly app l ied  to  the  whee ls  and drums o f  ro l le rs ,  a t  
the  min imum ra te  necessary ,  a long wi th  necessary  mechan ica l  means,  
to  p revent  recyc led  mater ia l  f rom be ing p icked up .   Any  p ickup sha l l  be 
immedia te ly  removed f rom the  whee ls /d rums by necessary  means and 
any  damaged/scar red  areas  o f  co ld  recyc led  mater ia l  repa i red  and 
compacted .   Poo l ing or  pond ing water  on  the  recyc led  sur face  due to 
excess ive  spray ing or  any o ther reason wi l l  no t  be permi t ted .   Any such 
areas  o f  s tand ing/excess ive  water  sha l l  be  swept /dr ied  as  necessary .  
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As  descr ibed in  Subsec t ion  408-9  o f  the  spec i f i ca t ions ,  f ie ld  compacted 
spec imens sha l l  be  prepared f rom processed co ld  recyc led  mater ia l  
ob ta ined immedia te ly  in  f ron t  o f  the  compact ion  opera t ion .  The 
spec imens sha l l  be  compacted  in  a  6 - inch  proc tor  mo ld  in  accordance 
wi th  Ar izona Tes t  Method 246 except  tha t  no  screen ing o f  the  mater ia l  
i s  requ i red  be fore  compact ion .   Compact ion o f  the  co ld  recyc led  mater ia l  
sha l l  be  mon i to red  dur ing the  ro l l ing opera t ion  wi th  a  th in  l i f t  nuc lear 
dens i ty  gauge in  accordance wi th  Ar izona Tes t  Method 412.   The wet  
dens i ty  de termined a t  each loca t ion sha l l  be recorded.  Wet dens i ty  
de termined by  the  th in  l i f t  nuc lear  dens i ty  gauge measurements  sha l l  be  
compared to  the  wet  densi ty  o f  the  f ie ld  compacted  spec imens.   The dry 
dens i ty  f rom nuc lear  dens i ty  tes t ing,  ca lcu la ted  by  remov ing the 
measured mois tu re  conten t ,  as  de termined by  AASHTO T 255,  f rom the 
wet  dens i ty ,  sha l l  be  compared to  the  max imum theore t ica l  dens i ty  
p rov ided in  the  mix  des ign  to  de termine a i r  vo id  conten t  and cons is tency 
wi th  the  mix  des ign .   The wet  dens i ty  o f  the p laced co ld  recyc led  mater ia l  
sha l l  be  a t  leas t  98  percent  o f  the  average wet  dens i ty  o f  the  assoc ia ted 
f ie ld  compacted  spec imens as  ident i f ied  in  Subsec t ion  408-10.02  o f  the 
spec i f i ca t ions .  

408-7 .09 Fog Seal ing and Blot ter  Mater ia l  Appl icat ion:  

Fog coat  and b lo t te r  mater ia l  app l ica t ion  sha l l  be in  accordance wi th  
Sec t ion  404 o f  the  spec i f ica t ions .   A fog coat  sha l l  be  app l ied  a t  a  ra te 
p roposed by  the  cont rac tor  and approved by  the  Engineer .  

The opera t ion  sha l l  be  such tha t  the  roadway can be  re tu rned to  t ra f f i c  
wi th in  two hours f rom the  end o f  co ld recyc le  operat ions ,  o r  as requ i red 
by  the  Engineer .  

408-7 .10 Opening to Traf f ic :  

Pr io r  to  open ing to  t ra f f i c ,  the  compacted  co ld  recycled  mater ia l  sha l l  be 
ver i f ied  to  be  o f  adequate  s t rength  under  the observa t ion  o f  the 
Engineer .   The resu l ts  o f  shear  vane tes t ing per formed in  accordance 
wi th  Ar izona Tes t  Method 429 sha l l  be  a t  leas t  35  foo t -pounds o f  to rque 
and the  resu l ts  o f  in -p lace  f low tes t ing per fo rmed in  accordance wi th  
Ar izona Tes t  Method 430 sha l l  be  such tha t  the  depress ion  is  no  grea ter  
than 10  mi l l imeters  and the  he igh t  o f  la te ra l  de format ion  sha l l  be  no 
grea ter  than 5  mi l l imeters,  wi thout  b leed ing.  

408-7 .11 Maintenance:  

The sur face o f  the  recyc led  pavement  sha l l  be  mainta ined in a  cond i t ion 
su i tab le  for  the  sa fe  accommodat ion  o f  t ra f f i c .   Any loose aggregate  tha t  
deve lops  on  the  sur face  o f  the  recyc led  pavement sha l l  be  removed by 
power  b rooming.   Any  po tho les  tha t  deve lop  in  a reas  the  Engineer  has 
deemed to  be  acceptab le  sha l l  be  f i l led  wi th  ho t  o r  warm mix  aspha l t  and 
compacted .  
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Any  work  necessary  to  main ta in  the  p laced and compacted  co ld  recyc led 
mater ia l  i s  cons idered inc identa l  to  co ld  recyc l ing.   

408-7 .12 Cur ing:  

Cure  t ime wi l l  depend on the  amount and type o f  engineered emuls ion 
used,  add i t iona l  mix ing water ,  recyc l ing add i t ive ,  and ambien t  
cond i t ions .   Su f f ic ien t  cure  is  when the mois tu re conten t  o f  the  co ld 
recyc led  mater ia l  i s  no  more  than 2 .0  percent .   The min imum cure  t ime  
is  3  consecut ive  days  wi thout  p rec ip i ta t ion .   The mois tu re  conten t  o f  the 
co ld  recyc led  mater ia l  sha l l  meet  the  requ i rements  o f  Subsec t ion  408-
10.02  o f  the  spec i f i ca t ions  pr io r  to  p lac ing the  f ina l  sur fac ing and/or  
over lay .  

408-7 .13 Secondary  Compact ion:  

I f ,  in  the  op in ion  o f  the  Engineer ,  adequate  compact ion  was no t  a t ta ined 
dur ing p lacement  and in i t ia l  compact ion ,  secondary compact ion  sha l l  be 
per fo rmed a f te r  su f f ic ien t  cure  has  been ach ieved and pr io r  to  the  f ina l  
sur fac ing or  subsequent  over lay .   Secondary  compact ion  sha l l  cons is t  
o f  add i t iona l  ro l l ing wi th  bo th pneumat ic - t i red and s tee l  doub le  d rum 
ro l le rs  in  s ta t ic  mode on ly .   Secondary  compact ion  sha l l  on ly  be 
per fo rmed when the  pavement  tempera ture  is  a t  leas t  80  degrees  F.  

A ro l l ing pa t te rn  sha l l  be  es tab l ished wi th  a nuclear  th in l i f t  aspha l t  
dens i ty  gauge.   The ro l l ing pa t te rn  is  the  number o f  passes  a t  wh ich 
peak  dens i ty  is  reached and the requ i rements o f  Subsec t ion 408-7 .08 o f  
the  spec i f i ca t ions  have been met .   I f  no  inc rease in  dens i ty  is  rea l ized 
or  the  co ld  recyc led  mat  exh ib i ts  c rack ing,  secondary  compact ion  shou ld 
be  immedia te ly  suspended or  fo regone,  as  approved by  the  Engineer .   
Care  sha l l  be  taken to  ensure  tha t  the  mat  is  no t  over  ro l led .  

In  the  event  tha t  the  requ i rements  o f  Subsec t ion  408-7 .08  o f  the 
spec i f i ca t ions  are  unat ta inab le ,  the  cont rac tor  sha l l  consu l t  wi th  the  mix 
des igner ,  emuls ion  supp l ie r ,  and qua l i ty  con t ro l  superv isor  to 
inves t iga te  and de termine a  po ten t ia l  cause(s )  for  the  fa i lu re  to  meet 
these requ i rements .   The cont rac tor  sha l l  p rov ide  an  exp lanat ion  to  the 
Engineer  inc lud ing d iscuss ion  o f  the  expec ted per fo rmance o f  the 
mater ia l  and i f  the  mater ia l  shou ld  remain  in  p lace,  be  re - recyc led ,  o r  
removed and rep laced wi th  dense graded aspha l t ic  concre te .   

408-7 .14 Preparat ion for  Surface Treatment:  

Pr io r  to  p lacement  o f  any  requ i red  over lay  o r  sur face  t rea tment ,  the 
comple ted  co ld  recyc led  mater ia l  sha l l  be  swept  c lean o f  a l l  d i r t ,  debr is ,  
loose mater ia l ,  and s tanding water .   I f  an  aspha l t  over lay  is  requ i red ,  
tack  coat  sha l l  cons is t  o f  emuls i f ied aspha l t  meet ing the  requ i rements 
o f  Sec t ion  1005 o f  the  spec i f i ca t ions ;  a  ho t  aspha l t  cement  tack  coat  
sha l l  no t  be  used. 
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408-7 .15 Placement  Dates and Weather  Requirements:  

Cold  recyc l ing opera t ions  sha l l  on ly  occur  dur ing day l igh t  hours  and 
be tween the  da tes  shown be low fo r  the  average e leva t ion  o f  the  pro jec t  
and on ly  when the  pavement /RAP tempera ture  is  a  min imum of  55  
degrees  F,  o r  as  requ i red  by  the  engineered emuls ion  manufac turer ,  
wh ichever  is  grea ter .  Amb ien t  tempera ture  in  the  shade a t  the  beginn ing 
o f  p lacement  sha l l  be  a t  leas t  50  degrees  F and r is ing.   Co ld  recyc l ing  
opera t ions  sha l l  cease when the ambien t  temperature  is  60  degrees F 
and fa l l ing.   Co ld  recyc l ing opera t ions  sha l l  no t  be  per fo rmed when 
ambien t  tempera tures are  expec ted  to  d rop  to  below 35 degrees  F or  
exceed 95  degrees  F wi th in  a  48-hour  per iod  a f ter  p lacement .  

Co ld  in -p lace  opera t ions sha l l  no t  begin  and wi l l  no t  be  a l lowed to 
cont inue when prec ip i ta t ion  is  expec ted  or  fo recast  to  begin  wi th in  four 
hours  o f  co ld  recyc l ing opera t ions .  

I f  co ld  recyc led  mat  tempera tures  are  expec ted  to  o r  do  exceed 85 
degrees  F,  h igh  tempera ture  ver i f i ca t ion o f  the  mix tu re  sha l l  be 
per fo rmed.  I f  a t  any  t ime pavement  tempera tures  are  expec ted  to  o r  do 
exceed 160 degrees F,  co ld  recyc l ing opera t ions  sha l l  cease 
immedia te ly .   Tra f f ic  wi l l  no t  be  permi t ted  on  co ld  recyc led  mater ia l  
hav ing a  sur face  temperature  o f  over  160 degrees  F i f ,  in  the  op in ion  o f  
the  Engineer ,  there  ex is ts  the  po ten t ia l  fo r  ins tab i l i t y .   The cont rac tor  
sha l l  ma in ta in  a  schedu le  wh ich  a l lows fo r  over lay  o r  ch ip  sea l  
p lacement  wi th in  the  a l lowab le  tempera tures  o f  the  des i red  sur face 
course .  

The pavement /RAP and  ambien t  tempera ture  requ i rements  may be 
ad jus ted  by  the  Engineer  p rov ided the  engineered emuls ion  supp l ie r  
ind ica tes  tha t  such ad justment  is  acceptab le  and compat ib le  wi th  the 
spec i f i c  emuls ion  supp l ied  to  the  pro jec t .  

Average Elevat ion of  
Project ,  Feet  

Beginning and Ending 
Dates 

0 –  3499 
3500 –  4999 

5000 and over 

March  1  –  November  30 
Apr i l  1  –  October  31 

May 1  –  September  30 
 
I f ,  in  the op in ion  o f  the Engineer ,  ex tended weather  fo recas ts  show 
cond i t ions  wh ich  are  conduc ive  to  commencement  o f  co ld  recyc l ing 
opera t ions ,  co ld  recyc l ing opera t ions  may proceed. 

408-8 Test  Str ip:  

The f i rs t  day  o f  p roduc t ion  fo r  each mix  des ign  shal l  inc lude a tes t  s t r ip  
wi th  p roduc t ion  o f  a t  leas t  1 ,500 fee t  bu t  su f f ic ien t  in  s ize  to  eva lua te 
and approve the  equ ipment ,  cons t ruc t ion  process ,  workmansh ip ,  qua l i ty  
con t ro l ,  and ver i fy  tha t  the  equ ipment ,  mater ia ls ,  and processes 
proposed meet the requ i rements  o f  the  spec i f icat ion  and resu l t  in  a 
s tab le  and durab le  pavement .   A l l  quant i t ies  o f  mater ia ls  used,  add i t ion 
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ra tes ,  and the  meter ing and propor t ion ing sys tems sha l l  be  ver i f ied  to 
be  accura te  and wi th in  the  requ i red  to le rances .   Shou ld  eva lua t ion  of  
the  tes t  s t r ip  o r  ver i f i ca t ion  o f  the  meter ing and propor t ion ing sys tems 
not  be  to  the  sa t is fac t ion  o f  the  Engineer ,  no  fur ther  co ld recyc l ing 
opera t ions  sha l l  occur un t i l  the  cont rac tor  has  made necessary 
cor rec t ions  and ad jus tments ,  a t  wh ich  t ime,  an  addi t iona l  tes t  s t r ip  sha l l  
be  per fo rmed. 

The tes t  s t r ip  sha l l  be  per fo rmed on main l ine  where preva i l ing pavement 
cond i t ions  ex is t  tha t  are  representa t ive  o f  the  major i ty  o f  the  area  to  be  
recyc led .   Dur ing cons t ruc t ion  o f  the  tes t  s t r ip ,  the  engineered emuls ion 
sha l l  be  added a t  the  ta rge t  ra te  shown in  the mix  des ign  and the 
appropr ia te  ro l l ing pa t te rn ,  as  d iscussed in  Subsec t ion  408-7 .04  o f  the  
spec i f i ca t ions ,  sha l l  be  es tab l ished.   Once es tab l ished,  the  ra te  o f  
engineered emuls ion may be  inc rementa l ly  ad jus ted  by 0 .1 percent ,  bu t  
wi th in  ±  0 .3  percent  o f  the  ta rge t  ra te  on  the  mix  des ign ,  as  de termined 
necessary  by  the  cont rac tor .   A new ro l l ing pa t te rn  sha l l  be  es tab l ished 
fo l lowing any  change in  the  emuls ion  ta rge t  ra te .  

Sampl ing and tes t ing dur ing p lacement  and compact ion  o f  the  tes t  s t r ip  
sha l l  be  as  ou t l ined  in  Sec t ion  408-9  o f  the  speci f i ca t ions .   The wet 
dens i ty  o f  the  p laced co ld recyc led  mater ia l  sha l l  be  a t  leas t  98  percent 
o f  the  average wet  densi ty  o f  the  f ie ld  compacted  spec imens.   I f  a  
min imum of  98  percent  compact ion  is  no t  ach ieved, the  cont rac tor  sha l l  
make necessary  ad jus tments  and an  add i t ional  tes t  s t r ip  sha l l  be 
cons t ruc ted .  

Once comple ted ,  t ra f f i c  con t ro l  sha l l  be ad jus ted  to  a l low t ra f f i c  on  the 
tes t  s t r ip  and the  area sha l l  be  per iod ica l ly  mon i to red  to  ident i fy  
inadequate  s tab i l i t y  o r  rave l ing o f  the  co ld  recyc led  mater ia l  caused by 
apparent  excess  or  de f ic iency  in  res idua l  b inder  conten t .  

Fa i lu re  o f  the  co ld  recyc led  mater ia l  to  per fo rm wi l l  requ i re  re - recyc l ing 
o f  the  tes t  s t r ip  o r  rep lacement  wi th  dense graded aspha l t ic  concre te ,  
as  de termined by  the  Engineer ,  ad jus tments  to  the  ex is t ing mix  des ign  
or  a  new mix  des ign ,  and cons t ruc t ion  o f  an  add i t iona l  tes t  s t r ip .  

408-9 Qual i ty  Control  and Product ion Documentat ion:  

The cont rac tor  sha l l  per fo rm the  qua l i ty  con t ro l  measures  descr ibed in 
Subsec t ion  106.04(C)  o f  the  spec i f i ca t ions .   At  the  week ly  meet ing,  the  
cont rac tor  sha l l  be  prepared to  exp la in  and d iscuss  how the  fo l lowing 
processes  wi l l  be  employed: 

(A)  Aggregate  produc t ion ,  inc lud ing c rusher  methods ,  p i t  
ex t rac t ion ,  and wash ing fo r  cor rec t ive  aggregate ;  

(B)  RAP produc t ion ,  inc lud ing mi l l ing,  c rush ing,  sc reen ing,  and 
hand l ing methods ;  
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(C)  Stockp i le  management ,  inc lud ing s tack ing methods ,  
separa t ion  techn ique,  p lan t  feed techn ique,  s tockp i le  pad 
th ickness ,  and segregat ion  prevent ion ;  

(D)  Propor t ion ing and p lan t  con t ro l ,  inc lud ing p lan t  sca le 
ca l ib ra t ion ,  s to r ing method,  and add i t ion  o f  admix tu re ;  

(E)  Transpor t ing and p lac ing,  inc lud ing hau l ing d is tance,  
segregat ion  and non-un i fo rm p lacement  cont ro l ,  and jo in t  
p lacement  and techn ique; and 

(F)  Compact ion ,  inc lud ing types and we igh t  o f  ro l le rs,  
es tab l ish ing and mon i to r ing o f  ro l le r  pa t te rns .  

Qua l i ty  con t ro l  and produc t ion  documenta t ion  sha l l  be  comprehens ive 
and per fo rmed on a  cont inuous  bas is th roughout the  co ld  recyc l ing 
opera t ion  wi th  bo th  per iod ic  ver i f i ca t ion  o f  quant i t ies  and ra tes  and of  
to ta l  da i ly  p roduc t ion  or  f rac t ion  thereo f  i f  a  s ign i f i can t  change in  
p roduc t ion  occurs .   A qua l i f ied  techn ic ian ,  qua l i f ied  tes t ing labora tory ,  
ca l ib ra ted  f ie ld tes t ing equ ipment ,  and add i t iona l  personne l ,  as 
necessary ,  sha l l  ensure  tha t  opera t ions  and mater ia l  p roduced meet  the 
requ i rements  here in .   A l l  observa t ions ,  measurements ,  ad jus tments ,  and 
cor rec t ive  ac t ions  requ i red  to  ensure  compl iance wi th  mix  des ign  and 
spec i f i ca t ions  sha l l  be  documented.   Qua l i ty  con t ro l  sha l l  be  per fo rmed 
in  accordance wi th  Subsec t ion  408-9 .01  o f  the spec i f i ca t ions  and 
produc t ion  documenta t ion  sha l l  be  per fo rmed in  accordance wi th 
Subsec t ion  408-9 .02  o f  the  spec i f i ca t ions .  

408-9 .01 Contractor  Qual i ty  Cont rol :  

The cont rac tor  sha l l  provide  qua l i ty  con t ro l  to  the ex ten t  necessary  to 
de termine the  proper t ies  o f  the  RAP,  p rocessed cold  recyc led  mater ia l ,  
and compacted  co ld  recycled  mater ia l  to  ensure conformance o f  the co ld 
recyc led  mater ia l  wi th  the  assoc ia ted  mix  des ign  and requ i rements 
here in .   Min imum sampl ing and tes t ing requ i rements  a re  shown be low: 

CONTRACTOR QUALITY CONTROL TESTING REQUIREMENTS 

TYPE OF TEST TEST 
METHOD 

SAMPLING 
POINT 

MINIMUM 
TESTING 

FREQUENCY 

Maximum 
Aggregate  Size  

Determine wi th  
Appropr ia te  

Sieve  

At  cent ra l  
p lan t  

d ischarge or  
recyc l ing 

t ra in  windrow 

One per  1 ,000 
f t .  

Gradat ion 
Ar izona Tes t  
Method 240 

(1 )  

At  cen t ra l  
p lan t  

d ischarge or  
recyc l ing 

t ra in  windrow 

Two per  each 
day  o f  

p roduc t ion  or  
change in  
mater ia l  
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CONTRACTOR QUALITY CONTROL TESTING REQUIREMENTS 

Fi lm Th ickness Aspha l t  
Ins t i tu te  MS-2  

At  cent ra l  
p lan t  

d ischarge or  
recyc l ing 

t ra in  windrow 

Two per  each 
day  o f  

p roduc t ion  or  
change in  
mater ia l  

RAP 
Tempera ture 

Probe 
measurement  

o r  IR gun 

Ahead o f  the  
recyc l ing 

t ra in  o r  RAP 
s tockp i le 

At  s ta r t  o f  
p roduc t ion  and 

every  two hours 

Mois tu re  
Conten t  (4 )  AASHTO T 255 

At  cent ra l  
p lan t  

d ischarge or  
recyc l ing 

t ra in  windrow 

One per  1 ,000 
f t .  

F ie ld  
Compacted  
Spec imens (4 )  

Ar izona Tes t  
Method 246 

(2 )  

Af te r  Paver  
Pr io r  to  

Compact ion 

One per  1 ,000 
f t .  

Compact ion  (4 )  
Ar izona Tes t  
Method 412 

(3 )  

Af te r  
Compact ion 

One per  1 ,000 
f t .  (5 )  

Shear  Vane 
Tes t  

Ar izona Tes t  
Method 429 

Af te r  
Compact ion 

Pr io r  to  Open ing 
to  Tra f f ic  

F low Tes t  Ar izona Tes t  
Method 430 

Af te r  
Compact ion 

Pr io r  to  Open ing 
to  Tra f f ic  

Mat  Mo is tu re  
Conten t  AASHTO T 255 

Af te r  cur ing 
pr io r  to  
over lay 

One per  2 ,500 
f t .  

Notes :  

(1 )  Samples  fo r  co ld  in -p lace  recyc l ing sha l l  be ob ta ined to 
represent  p roduc t ion  a t  the  low and h igh  RAP tempera tures .  

(2 )  F ie ld  compacted  spec imens sha l l  be  compacted  in  a  6 - inch  mold 
in  accordance wi th  Ar izona Tes t  Method 241 except  tha t  no  
screen ing o f  the  mater ia l  i s  requ i red .  

(3 )  Compact ion  tes t ing sha l l  be  per fo rmed wi th  a  th in  l i f t  nuc lear  
dens i ty  gauge.   Wet  dens i ty  sha l l  be  recorded. 

(4 )  The wet  dens i ty  o f  the th in  l i f t  nuc lear  dens i ty  gauge tes ts  sha l l  
be  compared to  the  wet  dens i ty  o f  the  assoc ia ted  f ie ld 
compacted spec imens.   The dry  dens i ty  f rom the  nuc lear  dens i ty  
gauge,  ca lcu la ted  by  remov ing the  measured mois tu re  conten t ,  
as  de termined by  AASHTO T 255,  f rom the  wet  dens i ty ,  sha l l  be 
compared to  the max imum theore t ica l  dens i ty  p rov ided in  the  mix 
des ign ,  and the  in -p lace  a i r  vo ids  de termined. 

(5 )  A compact ion  tes t  sha l l  be  per fo rmed wh ich  co inc ides  wi th  the  
loca t ion  o f  each f ie ld  compacted  spec imen.   Compact ion  tes ts  
sha l l  a lso  be  per fo rmed fo r  any  secondary  compact ion .  
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For  the  purposes o f  ta rge t  ra te se lec t ion  as  requ i red in  Subsec t ions  408-
7 .03 ,  408-7 .04 ,  and 408-7 .05  o f  the  spec i f i ca t ions,  sampl ing ahead o f  
the  mi l l  head may be necessary  to  de termine the  in -s i tu  mo is tu re  conten t  
and un i t  we igh t  o f  ex is t ing aspha l t ic  concre te pavement .  Samples  o f  
s tockp i led  RAP may a lso  be  necessary  fo r  co ld  cent ra l  p lan t  recyc l ing.  

Qua l i ty  con t ro l  personne l  sha l l  ensure  tha t  areas  wh ich  are  des ignated 
fo r  exc lus ion f rom the  co ld  recyc l ing opera t ion  are  no t  mi l led  and do  not  
become incorpora ted  in to  the  co ld  recyc led  mater ia l .   Any  debr is  o r  
mater ia ls  no t  accounted  fo r  in  the  mix  des ign  sha l l  be  ident i f ied  and 
brought  to  the  a t ten t ion  of  the  Engineer .  

Recyc l ing add i t ive(s ) ,  engineered emuls ion ,  and add i t iona l  mix ing water  
we igh ts  and ra tes ,  and the  dry  dens i ty  o f  f ie ld  compacted spec imens 
sha l l  be  compared to  the mix  des ign  to  ver i fy  cons is tency  wi th  the  mix 
des ign .  

I f  a t  any  t ime the ca lcu lated  ra tes  do  no t  reasonab ly  compare  to  those 
de termined by  the  computer ized  meter ing and propor t ion ing sys tem,  
ac t ion  sha l l  be  taken to  cor rec t  o r  ensure  tha t  the  sys tem is  accura te ly  
mon i to r ing and meter ing the  co ld  recyc l ing opera t ion .   I f  the  meter ing 
and cont ro l  sys tems are  de termined to  be  unab le  to  accura te ly  mon i tor  
and cont ro l  the  co ld  recycl ing opera t ion ,  co ld  recyc l ing opera t ions  sha l l  
cease immedia te ly  un t i l  such sys tems have been demonst ra ted  to 
opera te  to  the  sa t is fac t ion  o f  the  Engineer .   

408-9 .02 Cold Recycl ing Product ion Documentat ion:  

Dur ing co ld  recyc l ing opera t ions ,  the  cont ractor  sha l l  document 
sa t is fac t ion  o f  the  Cont rac tor  Qua l i ty  Cont ro l  requ i rements  and Qua l i ty  
Cont ro l  P lan ,  and submi t  ev idence o f  such to  the  Engineer  week ly ,  to  be 
inc luded in  the  Week ly  Qua l i ty  Cont ro l  Repor ts  as  requ i red  in  Subsec t ion 
106.04(C)(6)  o f  the  spec i f i ca t ions .   The ev idence sha l l  cons is t  o f  
samples  taken,  tes ts per fo rmed,  and assoc ia ted  tes t  resu l ts ,  
inspec t ions ,  a l l  ver i f i ca t ion  ca lcu la t ions ,  Da i ly  Produc t ion  Repor ts ,  and 
any  observa t ions  or  ac t ions  taken per t inent  to the  co ld  recyc l ing 
opera t ion .   Fa i lu re  to inc lude such documenta t ion  in  the Week ly Qua l i ty  
Cont ro l  Repor t  wi l l  resu l t  in  the  assoc ia ted  repor t  no t  be ing accepted.   
The Da i ly  Produc t ion  Repor t  sha l l  inc lude documenta t ion  o f  the 
fo l lowing:  

(A)  The ex is t ing road sur face  sha l l  be ver i f ied  to have been 
adequate ly  p repared pr io r  to  co ld  p lan ing/mi l l ing.   The areas 
cons is t ing o f  mater ia l  designated  fo r  exc lus ion  f rom the  co ld 
recyc led  mater ia l  and any  add i t iona l  a reas  fo r  wh ich ,  
exc lus ion  is  de termined to  be  necessary ,  sha l l  be  ident i f ied 
and c lear ly  marked on  the  pavement  sur face .   Areas  where  
excess ive ly  de ter io ra ted pavement ,  uns tab le  pavement ,  
base,  o r  subgrade cond i t ions  become apparent ,  which  were  
no t  iden t i f ied  and repai red  pr io r  to  the  co ld  recyc l ing 
opera t ion ,  sha l l  be documented and immedia te ly  b rought  to 
the  a t ten t ion  o f  the  Engineer ;  
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(B)  The p lacement  and spread ing o f  d ry  recyc led add i t ive 
(cor rec t ive  aggregate  and/or  cement )  sha l l  be  mon i to red,  
measured,  and conf i rmed to  be  in  accordance wi th  the mix  
des ign  and spec i f i ca t ion  requ i rements ;  

(C)  The co ld  p laner  and opera t ion  mode sha l l  be  ver i f ied  to  be 
opera t ing proper ly  and main ta in ing the  requ i red  depth  and 
wid th  to  wi th in  the  requ i red  to le rances ;  

(D)  Locat ions  where  excess ive  bu i ldup occur red  requ i r ing  
c lean ing o f  the  screens ;  

(E)  For  co ld  in -p lace  recyc l ing,  the  we igh t  o f  RAP and cor rec t ive  
aggregate  processed th rough the  co ld  in -p lace  recyc l ing 
t ra in  sha l l  be  ca lcu la ted  based on  de l ivery  we igh ts  o f  
cor rec t ive  aggregate ,  un i t  we igh t  o f  ex is t ing pavement ,  and 
vo lume based on  the  d imens ions  mi l led .   Th is  we igh t  sha l l  
be  compared to  the we igh t  o f  mater ia l  measured by  the 
computer ized  meter ing and propor t ion  sys tem on board  the 
co ld  in -p lace  recyc l ing t ra in  minus  any  recyc l ing add i t ive  and 
water  added to  the  mater ia l ;  

(F)  The we igh t  o f  l ime  or  Por t land cement  recyc l ing add i t ive 
measured by  the  computer ized  meter ing and propor t ion ing 
sys tem sha l l  be  compared to  the  we igh t  o f  recyc l ing  add i t ive 
d ispensed by  the  ho ld ing tank  or  supp ly  veh ic le .   I f  added in 
s lu r ry  fo rm,  the  percent  so l ids  de termined by  the 
computer ized  meter ing and propor t ion ing sys tem sha l l  be 
compared to  the  percent  so l ids  based on  the  we igh t  o f  water  
and we igh t  o f  l ime used to  p roduce the  s lu r ry ;  

(G)  The tempera ture  and appearance o f  the  engineered emuls ion 
sha l l  be  ver i f ied  to be acceptab le  p r io r  to  the  s ta r t  o f  each 
day ’s  co ld  recyc l ing opera t ions .   The quant i ty  o f  engineered 
emuls ion  measured by the  computer ized  meter ing and 
propor t ion ing sys tem shal l  be  compared to  the  quant i ty  o f  
engineered emuls ion d ispensed by the ho ld ing tank  or  supp ly 
veh ic le ;  

(H)  The quant i ty  o f  add i t iona l  mix ing water  measured by  the 
computer ized  meter ing and propor t ion ing sys tem sha l l  be 
compared to  the  quant i ty  o f  water  d ispensed by the  ho ld ing 
tank  or  supp ly  veh ic le ;  

( I )  The ra tes  o f  recyc l ing add i t ive ,  engineered emuls ion ,  and 
mix ing water  sha l l  be  ca lcu la ted  based on  f ie ld 
measurements  in  i tems f ,  g ,  and h ,  and compared to the  ra tes 
de termined by  the  computer ized  meter ing and propor t ion ing 
sys tem;   
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(J )  Any  s toppage,  in te r rupt ion ,  ma l func t ion ,  o r  apparent  
de f ic iency  sha l l  be  inves t iga ted ;  

(K)  App l ica t ion  o f  fog/ tack  coat  sha l l  be  comple te ,  un i fo rm,  
cured ,  and a t  an  appropr ia te  ra te  as  ver i f ied  by  the  amount 
o f  emuls ion  app l ied  and area  covered;  

(L )  Tra f f ic  behav io r  sha l l  be  mon i to red  to  ensure  no 
s topp ing/s ta r t ing movements  occur  on  newly  p laced co ld  
recyc led  mater ia l ;  and 

(M)  Al l  p r in tou ts  fo r  quant i t ies  used in  the  da i ly  measurements 
sha l l  be  submi t ted .  

408-10 Acceptance:  

Compacted  co ld  recyc led  mater ia l  tha t  has  been cons t ruc ted  in 
accordance wi th  the  requ i rements  here in  and has  main ta ined bo th 
s tab i l i t y  and sur face  in tegr i ty  to  the  sa t is fac t ion  o f  the  Engineer ,  fo r  
wh ich  tes t  resu l ts  ind ica te  conformance to  the  requ i rements  here in ,  wi l l  
be  accepted  a t  the  t ime of  p lacement  o f  the requ i red  sur face t rea tment  
o r  over lay .    

Acceptance wi l l  be  on  a lo t  bas is ;  a  lo t  be ing one day ’s  p roduc t ion .   
Acceptance wi l l  be  on  the bas is  o f  the  fo l lowing:  

(A)  Emuls ion  conten t ;  
(B)  Compact ion ;  
(C)  Mo is tu re  conten t ;  and 
(D)  Sur face  requ i rements  and to le rances 

408-10.01 Emuls ion Content :    

Acceptance fo r  emuls ion  conten t  wi l l  be  de termined by  measured 
quant i t ies  o f  mater ia ls  inc luded in  each o f ,  a t  min imum,  four  equa l  sub-
lo ts  in  each lo t ’s  p roduct ion .   Add i t iona l  sub- lo ts wi l l  be  requ i red to 
accura te ly  account  fo r  ad jus tments  to  the  emuls ion  ra te dur ing 
produc t ion .   The Engineer  wi l l  ver i fy  the  to ta l  amount  o f  emuls ion 
repor ted  fo r  each sub- lo t  based on  the  Da i ly  Produc t ion  Repor ts 
genera ted  f rom the  computer  mon i to r ing and meter ing sys tem on the  
co ld  in -p lace  recyc l ing t ra in  o r  in  the  co ld  cent ra l  p lan t  recyc l ing p lan t  
and the  ta rge t  ra te  used dur ing produc t ion .  

The Engineer  wi l l  compare  the  requ i red  quant i ty  o f  emuls ion  to  the 
ac tua l  quant i ty  o f  emuls ion  used.   The lo t  wi l l  be  cons idered to  be 
acceptab le  i f  the  ac tua l  quant i ty  o f  emuls ion  used in  each sub- lo t  
cons t i tu tes  an  emuls ion  ra te  wi th in  ±  0 .3  percent  o f  the  ta rge t  ra te (s )  
des ignated  by  the  cont ractor  dur ing produc t ion .  

For  de f ic ienc ies  in  emuls ion  conten t ,  the  cont rac tor  may e i ther  re -
recyc le  the  co ld  recyc led  mater ia l  o r  comple te ly  remove the 
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unacceptab le  co ld  recyc led  mater ia l .  Removed cold  recyc led  mater ia l  
sha l l  be  rep laced wi th  mater ia l  meet ing the  requ i rements  o f  Sec t ion  409, 
416,  o r  417 o f  the  spec i f ica t ions ,  as  de termined by the  Engineer .  

408-10.02 Compact ion and Moisture  Content :    

Acceptance fo r  compact ion  and mois tu re  conten t  wi l l  be  de termined f rom 
four  cores  fo r  each lo t  taken by  the  cont rac tor  a t  random loca t ions 
de termined by  the  Engineer  p r io r  to  any  p lacement  o f  sur face  t rea tment 
o r  over lay .   No core  wi l l  be  taken f rom wi th in  1  foo t  o f  a  longi tud ina l  
jo in t  o r  100 fee t  f rom a  t ransverse  jo in t .   Cores  sha l l  be  taken in  the 
presence o f  the  Engineer  by  the  cont rac tor  u t i l i z ing base mounted 
mechan ica l  cor ing equ ipment  in  accordance wi th  the  requ i rements  of  
Ar izona Tes t  Method 104 except  tha t  compressed a i r  sha l l  be  used in 
p lace  o f  water .   The bu lk  dens i ty  and mois tu re conten t  o f  each core  wi l l  
be  de termined by the Engineer  in  accordance wi th  Ar izona Tes t  Method 
415,  Vacuum Method. 

The cont rac tor ’s  QC sha l l  de termine  the  in -p lace  dens i ty  o f  the 
des ignated  core  loca t ions  wi th  a  th in  l i f t  nuc lear  dens i ty  gauge in  the  
presence o f  the  Engineer p r io r  to  cor ing.   I f  und istu rbed, in tac t  cores 
cannot  be  ob ta ined,  the  dens i ty  used fo r  acceptance wi l l  be  tha t  o f  the 
nuc lear dens i ty  gauge and mois tu re conten t  wi l l  be  de termined by  the 
Engineer  in  accordance wi th  AASHTO T 255 f rom the  recovered co ld 
recyc led  mater ia l .  

Co ld  recyc led  mater ia l  meet ing the  requ i rements  here in  and compacted 
to  no t  less  than 98  percent  o f  the  assoc ia ted f ie ld  compacted  spec imens 
wi l l  be  accepted  a t  the  b id i tem pr ice .   The core  dens i ty  wi l l  be  compared 
to  the  neares t  ad jacent  f ie ld  compacted  spec imen representa t ive  o f  the 
produc t ion  f rom where  the  core  was ob ta ined. 

Co ld  recyc led  mater ia l  not  meet ing th is  requ i rement  fo r  compact ion  wi l l  
be  re jec ted  and sha l l  be  cor rec ted  by  means o f  add i t iona l  compact ion  or  
re - recyc l ing and re -compact ing.  I f  add i t iona l  e f fo r t  does no t  resu l t  in  
acceptab le  co ld  recyc led mater ia l ,  the  mater ia l  sha l l  be  removed and 
rep laced wi th  mater ia l  meet ing the  requ i rements  o f  Sec t ion  409,  416,  or  
417 o f  the  spec i f i ca t ions ,  as  de termined by  the  Engineer .  

The mois tu re  conten t  o f  the  mater ia l  ob ta ined f rom cor ing sha l l  be  2 .0 
percent  o r  less ,  o r  i f  10 consecut ive  days  wi thout  p rec ip i ta t ion  have 
occur red ,  no  more  than 0 .5  percent  grea ter  than the  mois tu re  conten t  o f  
the  ex is t ing pavement  p r io r  to  co ld  recyc l ing operat ions .  

408-10.03 Surface Requirements  and Tolerances:  

The recyc led aspha l t ic  concre te  sha l l  be  compacted  smooth  and 
reasonab ly  t rue  to  the  requ i red  lanes ,  grades ,  and d imens ions .  
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The f in ished sur face  sha l l  no t  vary  more  than 3 /8  inch  f rom the  lower 
edge o f  a  10- foo t  s t ra ightedge,  when the  s t ra igh tedge is  p laced bo th 
para l le l  and perpend icu lar  to  the  center l ine  o f  the  roadway. 

Humps or  o therwise  e leva ted  areas  sha l l  be  cor rec ted  by  rework ing,  
add i t iona l  ro l l ing,  t r imming,  mi l l ing,  o r  abras ive  gr ind ing.   Depress ions 
sha l l  be  cor rec ted  by  mi l l ing to  su f f ic ien t  depth and app ly ing a  tack  coat  
o f  emuls i f ied  aspha l t  to  accommodate  a  pa tch  cons ist ing o f  co ld  recyc led 
mater ia l ,  o r  warm or  hot  mix  aspha l t ,  meet ing the  requ i rements  o f  
Sec t ion  409,  416,  o r  417 o f  the  spec i f i ca t ions ,  as de termined by  the 
Engineer .  

408-11 Method of  Measurement:  

The co ld  recyc led  mater ia l  wi l l  be  measured by  the  square  yard ,  
comple ted  in  p lace ,  and accepted  by  the  Engineer .  

The engineered emuls ion  and minera l  admix tu re(s )  wi l l  be  measured by 
the  ton .  

408-12 Basis  of  Payment:  

The accepted  quant i t ies  of  co ld  recyc led  mater ia l ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  square  yard  fo r  the  
mater ia l  comple te  in -p lace .   Mater ia l  meet ing the  requ i rements  o f  
Sec t ions  409,  416,  and/or  417 o f  the  spec i f i ca t ions ,  and p laced in 
loca t ions where  co ld  recyc led  mater ia l  was  removed,  wi l l  be  pa id fo r  at  
the  b id  i tem pr ice  fo r  Co ld  Recyc l ing.  

The engineered emuls ion measured as prov ided above wi l l  be  pa id  fo r  
by  the  ton .   The cont ract  un i t  p r ice fo r  engineered emuls ion  wi l l  be 
ad jus ted  fo r  quant i t ies  o f  mater ia l  represented  by  cor respond ing tes t  
resu l ts .   Ad jus tments  wi l l  be  made in  accordance wi th  the  requ i rements 
o f  Subsec t ion  1005-3 .03  o f  the  spec i f i ca t ions .  

Minera l  admix tu re  wi l l  be  pa id  fo r  a t  the  predetermined pr ice  es tab l ished 
in  the  Bidd ing Schedu le .  

SECTION 409 ASPHALTIC CONCRETE (MISCELLANEOUS 
STRUCTURAL):  

409-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  cons t ruc t ing Aspha l t ic  
Concre te  (Misce l laneous St ruc tura l ) ,  here ina f te r  aspha l t ic  concre te ,  by 
fu rn ish ing a l l  mater ia ls ,  mix ing a t  a  p lan t ,  hau l ing and p lac ing a  mix tu re  
o f  aggregate  mater ia ls ,  rec la imed aspha l t  pavement  (RAP)  i f  used, 
minera l  admix tu re ,  and b i tuminous  mater ia l  (asphal t  cement )  to  fo rm a 
pavement  course  or  to be  used fo r  o ther  spec i f ied  purposes ,  in  
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accordance wi th  the  deta i ls  shown on the  pro jec t  p lans  and the 
requ i rements  o f  the  spec i f i ca t ions ,  and as  d i rec ted by  the  Engineer .  

The cont rac tor  sha l l  acqui re  and make a l l  a r rangements  fo r  a source  or  
sources  o f  mater ia l ,  fu rn ish  a  mix  des ign  wh ich  wi l l  meet  the  des ign  
c r i te r ia  spec i f ied  here ina f te r ,  and prov ide  a l l  the  equ ipment ,  mater ia ls ,  
and labor  necessary  to  comple te  the  work .  

409-2 Mater ia ls :  

409-2 .01 Minera l  Aggregate:  

Minera l  aggregate  sha l l  con form to  the  fo l lowing requ i rements  when 
tes ted  in  accordance wi th  the  app l icab le  tes t  methods .  

Minera l  
Aggregate  

Character is t ics 
Test  

Method Requirement  

Combined Bu lk  
Oven Dry  Spec i f ic  
Grav i ty  

Ar izona Tes t  
Method 251 2 .350 -  2 .850 

Combined Water  
Absorp t ion 

Ar izona Tes t  
Method 251 0  -  2 .5% 

Abras ion AASHTO T 96 

100 Rev. ,  Max 
9% 

500 Rev. ,  Max 
40% 

Sand Equ iva len t  

AASHTO T 176 
(Af te r  thorough ly  

s iev ing the  sample ,  
no  add i t iona l  

c lean ing o f  the  
f ines  f rom the  p lus  

No.  4  mater ia l  i s  
requ i red . )  

Min imum 55 

Frac tured  Coarse  
Aggregate  Par t ic les  

Ar izona Tes t  
Method 212 

Min imum 70% 
 (p lus  No.  4  

mater ia l )  

Carbonates  (1 )   Ar izona Tes t  
Method 238 Max imum 20% 

Notes :  

(1 )  Tes t ing fo r  carbonates  on ly  app l ies  i f  e i ther  o f  the  fo l lowing 
cond i t ions  ex is t :  

(a )  The aspha l t ic  concre te  is  the  des igned f ina l  pavement 
sur face  normal ly  used by  t ra f f i c ;  o r  

(b )  The aspha l t ic  concre te ,  temporary  o r  o therwise ,  wi l l  be  
sub jec t  to  t ra f f i c  fo r  more than 60  days .  
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The gradat ion  wi l l  be  de termined in  accordance wi th  Ar izona Tes t  
Method 201,  and sha l l  con form to  the  requ i rements g iven be low.  

Mix Design Grading L imi ts  

S ieve  
S ize 

Percent  Passing  
L i f t  Thickness 
Less Than 1½ 

Inches  
L i f t  Thickness 
1½ to  2  Inches  

L i f t  Thickness 
Greater  Than 2  

Inches  
Without  

Admix ture  
Wi th   

Admix ture  
Wi thout  

Admix ture  
Wi th   

Admix ture  
Wi thout  

Admix ture  
Wi th   

Admix ture  
1  Inch      100  100  

3 /4  Inch    100  100  90-100  90-100  
1 /2  Inch  100  100  90-100  90-100  - - -  - - -  
3 /8  Inch  90-100  90-100  70-85  70-85  70-85  70-85  

No.  8  41-55  42-56  41-51  42-52  41-51  42-52  
No.  40  9-19  10-20  - - -  - - -  - - -  - - -  

No.  200  2 .0-5 .0  3 .0-6 .5  2 .0-5 .0  3 .0-6 .5  2 .0-5 .0  3 .0-6 .5  
 
409-2 .02 Bi tuminous Mater ia l :  

Aspha l t  cement sha l l  be a  per fo rmance grade (PG)  aspha l t  b inder 
conforming to  the  requ i rements  o f  Sec t ion  1005 o f  the  spec i f i ca t ions .   
The type o f  aspha l t  b inder  sha l l  be  as  shown in  the Spec ia l  Prov is ions .  

The percent  o f  aspha l t  cement  used sha l l  be  based on  the  we igh t  o f  to ta l  
mix  (aspha l t  cement ,  minera l  aggregate ,  and minera l  admix tu re) .  

The cont rac tor  sha l l  p rov ide  the  labora tory  mix ing and compact ion 
tempera ture ranges  to the  mix  des ign  labora tory  fo r  each PG aspha l t  
b inder  used fo r  mix  des ign  purposes .   The labora tory  mix ing tempera ture 
range is  de f ined as  the  range o f  tempera tures  where  the  un-aged aspha l t  
b inder  has  a ro ta t ional  v iscos i ty  o f  0 .17  ±  0 .02  Pasca l ·seconds,  
measured in  accordance wi th  AASHTO T 316.   The labora tory 
compact ion  tempera ture  range is  de f ined as  the  range o f  tempera tures  
where  the  un-aged aspha l t  b inder  has  a  ro ta t iona l  v iscos i ty  o f  
0 .28  ±  0 .03  Pasca l ·seconds,  measured in  accordance wi th  AASHTO T 
316.   The tes t ing requ i red  in  AASHTO T 316 sha l l  be  per fo rmed a t  
275 degrees  F and 350 degrees  F,  and a  v iscos i ty - tempera ture  curve 
deve loped in  accordance wi th  ASTM D2493.   The v iscos i ty - tempera ture 
curve  sha l l  be  inc luded in  the  mix  des ign  repor t .   For  PG aspha l t  b inders 
tha t  have a max imum labora tory  mix ing tempera ture  exceed ing 
325 degrees F or  a  max imum labora tory compact ion tempera ture 
exceed ing 300 degrees F,  the  labora tory  mix ing and compact ion 
tempera ture  ranges  sha l l  be  spec i f ied  in wr i t ing by  the  aspha l t  b inder 
supp l ie r .   The labora tory  mix ing and compact ion  tempera ture  ranges ,  as 
we l l  as  the  ac tua l  labora tory  mix ing and compact ion  tempera tures  used, 
sha l l  be  repor ted on the mix  des ign .   The cont ractor  sha l l  ensure tha t  
the  aspha l t  b inder  supp l ie r  in fo rmat ion  requ i red  in  th is  paragraph is  
p rov ided to  a l l  appropr ia te  par t ies  in  a  t ime ly  manner ,  and tha t  cop ies 
are  inc luded in the mix des ign  repor t .   The labora tory mix ing and 
compact ion tempera tures  are  fo r  mix  des ign  purposes  on ly .   F ie ld  mix ing 
and compact ion tempera tures  are  spec i f ied  in  Subsec t ion  409-3  o f  the 
spec i f i ca t ions .  
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409-2 .03 Minera l  Admixture:  

Minera l  admix tu re  sha l l  be  e i ther  Por t land cement ,  b lended hydrau l ic  
cement ,  o r  hydra ted  l ime conforming to  the  fo l lowing requ i rements :  

Mater ia l  Requirement  
Por t land Cement ,  Type I  o r  I I  ASTM C150 
Blended Hydrau l ic  Cement ,  Type IP ASTM C595 
Hydra ted  L ime ASTM C1097 

 
The minera l  admix tu re conten t  sha l l  be 2 .0  percent ,  by we igh t ,  o f  the 
minera l  aggregate .   However ,  a  min imum of  1 .0  percent minera l  
admix tu re  may be  used i f  the cont rac tor  submi ts  tes t  in fo rmat ion 
showing a  lowered percentage o f  minera l  admix tu re  p roduces  mix  des ign 
resu l ts  fo r  Index o f  Reta ined St rength  o f  a t  leas t  60 percent and a 
Min imum Wet  St rength  o f  150 pounds per square inch  when tes ted  in  
accordance wi th  Ar izona Tes t  Method 802. 

The cer t i f i ca t ion  and acceptance o f  Por t land cement ,  b lended hydrau l ic  
cement ,  and hydra ted  l ime sha l l  be  in  accordance wi th  ADOT Mater ia ls  
Prac t ice  and Procedure  Di rec t ive  No.  13 ,  "Cer t i f i ca t ion  and Acceptance 
o f  Hydrau l ic  Cement ,  F ly  Ash,  Natura l  Pozzo lan ,  Si l i ca  Fume,  and L ime".  

409-2 .04 Mix  Design:  

Ut i l i z ing minera l  aggregate  wh ich  has  been c rushed,  p rocessed, 
separa ted ,  and s tockp i led ,  a  mix  des ign  sha l l  be  fo rmula ted  and 
submi t ted  by  the  cont ractor  to  the  Engineer .   The minera l  aggregate  
samples  used fo r  mix des ign  purposes  sha l l  be  representa t ive o f  
aggregate  mater ia ls  to  be used dur ing produc t ion .  

The mix  des ign  sha l l  be based on  the  mix  des ign  c r i te r ia  and o ther 
requ i rements  spec i f ied  here in ,  u t i l i z ing aspha l t  cement  and minera l  
admix tu re  o f  the  type  and f rom the  sources  proposed fo r  use  in  the 
produc t ion  o f  aspha l t ic  concre te .  

The mix  des ign  sha l l  be  prepared by  or  under  the d i rec t  superv is ion o f  
a  p ro fess iona l  engineer  exper ienced in  the  deve lopment  o f  mix  des igns  
and mix  des ign  tes t ing.   Rec la imed aspha l t  pavement  (RAP)  may be  used 
in  the  mix tu re  i f  p roper ly  des igned per  Ar izona Tes t  Method 833; 
however ,  RAP wi l l  no t  be  a l lowed in  the  mix tu re  when aspha l t  cement 
type  PG 76 22 TR+ or  PG 70 22  TR+ is  spec i f ied  in Subsec t ion 409-2 .02 
o f  the  spec i f ica t ions .   L imi ts  fo r  the usage o f  RAP sha l l  be per ADOT 
Mater ia ls  Prac t ice  and Procedure  Di rec t ive  No.  20 ,  “Gu idance on  the 
Use o f  Rec la imed Aspha l t  Pavement  (RAP)  in  Aspha l t ic  Concre te” .   The 
mix  des ign  engineer  sha l l  meet  the requ i rements  g iven in  ADOT 
Mater ia ls  Prac t ice  and Procedure  Di rec t ive  No.  4 ,  “Aspha l t ic  Concre te 
Mix  Des ign  Proposa ls  and Submi t ta ls ” .   The mix  des ign  sha l l  be  prov ided 
in  a  fo rmat  tha t  c lear ly  ind ica tes  a l l  the  mix  des ign  requ i rements  and 
sha l l  be  sea led ,  s igned,  and da ted  by  the  mix  des ign  engineer .  
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The mix  des ign  sha l l  be  prepared by  a  mix  des ign  labora tory  tha t  has 
met  the  requ i rements  of  ADOT Mater ia ls  Prac t ice  and Procedure 
Di rec t ive  No.  19 ,  “ADOT Sys tem fo r  the  Eva lua t ion  o f  Tes t ing 
Labora tor ies” .  

I f  approved by  the  Engineer ,  as  an  a l te rna t ive  to  meet ing the  mix  des ign 
requ i rements  spec i f ied here in ,  a  1 /2  inch  or  3 /4  inch  mix  des ign  meet ing 
the  requ i rements  o f  e i ther  Sec t ion 416 or  Sec t ion  417 o f  the 
spec i f i ca t ions may be  subs t i tu ted fo r  use .   The type o f  aspha l t  b inder 
used in  the  a l te rna t ive  mix  des ign  must  be  the  same as  tha t  spec i f ied  in 
Subsec t ion 409-2 .02 o f  the  spec i f i ca t ions .   The a l te rna t ive mix  des ign 
may inc lude rec la imed aspha l t  pavement  (RAP)  i f  p roper ly  des igned per 
Ar izona Tes t  Method 833.   The l i f t  th ickness  for  the  a l te rna t ive  mix  
des ign  sha l l  con form to  the  fo l lowing tab le .  

Alternat ive  Mix  Design Minimum Li f t  Thickness 
Sect ion  416 (1 /2  inch  mix)  1 -1 /2  inches 
Sect ion  416 (3 /4  inch  mix)  2  inches 
Sect ion  417 (1 /2  inch  mix)  2  inches 
Sect ion  417 (3 /4  inch  mix)  2 -1 /2  inches 

 
The cont rac tor  may propose the  use  o f  a  mix  des ign  tha t  has  been 
deve loped fo r  a p rev ious pro jec t .   The proposed mix  des ign  sha l l  meet 
the  requ i rements  o f  these spec i f i ca t ions .   The cont rac tor  sha l l  p rov ide 
ev idence tha t  the  type  and source  o f  b i tuminous  mater ia l ,  the  type  o f  
minera l  admix tu re ,  and the  source  and methods  o f  p roduc ing minera l  
aggregate ,  and RAP mater ia l  i f  app l icab le ,  have not  changed s ince  the 
fo rmula t ion  o f  the  prev ious  mix  des ign .   The cont rac tor  sha l l  a lso  prov ide 
cur ren t  tes t  resu l ts  fo r  a l l  spec i f ied  charac ter is t ics  o f  the  minera l  
aggregate ,  and RAP ma ter ia l  i f  app l icab le ,  p roposed fo r  use .   The 
Engineer  wi l l  de termine  i f  the  prev ious ly used mix  des ign  is  su i tab le for  
the  in tended use and i f  the  prev ious  use  o f  the  mix  des ign  was 
sa t is fac tory  to  the  Department .   The Engineer  wi l l  e i ther  approve or  
d isapprove the  proposed mix  des ign .   Shou ld  the  Engineer  d isapprove 
the  use  o f  the  prev ious ly  used mix  des ign ,  the  cont rac tor  sha l l  p repare 
and submi t  a  new mix des ign  proposa l  in  accordance wi th  the  
requ i rements  o f  these spec i f i ca t ions .  

A prev ious ly  used mix  des ign  o lder  than two years f rom the  da te  i t  was 
fo rmula ted ,  sea led ,  s igned,  and da ted  sha l l  no t  be  a l lowed fo r  use .   Once 
approved fo r  use on  a p ro jec t ,  a  p rev ious ly  used mix des ign  may be used 
fo r  the  dura t ion  o f  tha t  p ro jec t .  

Tes t  resu l ts  used in  the fo rmula t ion  o f  the  mix  des ign  must  be  f rom 
tes t ing per fo rmed no ear l ie r  than 45  days  pr io r  to the  da te  the  mix  des ign  
is  s igned by  the  mix  des ign  engineer .   His to r ica l  abras ion  va lues  may 
be  supp l ied on sources prov ided the tes t ing was conducted  wi th in the 
pas t  two years .  

The mix  des ign  sha l l  be  submi t ted  to  the  Engineer  under  a  cover  le t ter  
s igned by  an  au thor ized  representa t ive  o f  the  cont rac tor .  
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The mix  des ign  sha l l  be  submi t ted  to  the  Engineer  fo r  rev iew a min imum 
of  f i ve  work ing days  pr io r  to  the  s ta r t  o f  p roduc t ion.  

The mix  des ign  sha l l  meet  the  fo l lowing c r i te r ia  when tes ted  in 
accordance wi th  the  requ i rements  o f  the  fo l lowing tes t  methods : 

Cri ter ia  Requirement  Ar izona 
Test  Method 

1.Vo ids  in  Minera l  Aggregate :  %,  Range 14 .5  -  18 .5 (See Note  1)  
2 .Ef fec t ive  Vo ids :  %,  Range 5 .3  -  5 .7 (See Note  1)  
3 .  Absorbed Aspha l t :  %,  Range 0  -  1 .0 (See Note  1)  
Note :    

(1 )  For  mixes  wi thout  RAP,  Ar izona Tes t  Method 815.   For  mixes wi th  
RAP,  Ar izona Tes t  Method 833. 

 
The Engineer  reserves  the  r igh t  to  ad jus t  the  aspha l t  con ten t  dur ing 
produc t ion  f rom the  mix  des ign  va lue  wi thout  add i t iona l  compensat ion  to 
the  cont rac tor  in  o rder  to  ob ta in  des i rab le  e f fec t ive vo ids .    

409-2 .05 Sampl ing and Test ing:  

Sampl ing and tes t ing the  mater ia ls  and mix tu re fo r  qua l i ty  con t ro l  
purposes  sha l l  be  the  cont rac tor 's  respons ib i l i t y .  The cont rac tor  sha l l  
per fo rm su f f ic ien t  tes t ing to  assure  tha t  minera l  aggregate  and aspha l t ic  
concre te  a re  p roduced wh ich  meet  a l l  spec i f ied  requ i rements .  The 
Engineer  reserves  the  r igh t  to  sample  and tes t  the  mater ia ls  and mix ture 
when necessary  to de termine tha t  they reasonab ly  conform to the 
requ i rements  spec i f ied  here in .  

409-3 Construct ion Requirements:  

409-3 .01 Genera l :  

Al l  courses o f  aspha l t ic  concre te sha l l  be compacted as requ i red ,  
smooth  and t rue  to  the  requ i red  l ines ,  grades ,  and d imens ions .  

The fo l lowing smoothness requ i rements  sha l l  be  met :  

(A)  The sur face  o f  the  f ina l  l i f t  o f  aspha l t ic  concre te  p laced 
under th is  sec t ion  o f  the spec i f i ca t ions sha l l  be tes ted  and 
sha l l  no t  vary  by  more  than 1 /8  inch  f rom the  lower  edge o f  
a  10- foo t  s t ra igh tedge when i t  i s  p laced in  the  longi tud ina l  
d i rec t ion  ( inc lud ing across  t ransverse  jo in ts ) ,  and when i t  i s  
p laced in  the  t ransverse  d i rec t ion  across  longi tud ina l  jo in ts ;  

(B)  The sur face  o f  any l i f t  o f  aspha l t ic  concre te  p laced under  th is  
sec t ion o f  the  spec i f i ca t ions ,  o ther  than the f ina l  l i f t ,  sha l l  
be  tes ted  and sha l l  no t  vary  by more  than 1 /4  inch f rom the 
lower  edge o f  a  10- foo t  s t ra igh tedge when i t  i s  p laced in  the 

TABLE OF CONTENTS INDEX



SECTION 409 

372 
 

longi tud ina l  d i rec t ion  ( inc lud ing across  t ransverse  jo in ts ) ,  
and when i t  i s  p laced in  the  t ransverse  d i rec t ion  across 
longi tud ina l  jo in ts ;  and 

(C)  Al l  dev ia t ions  exceed ing the  spec i f ied  to le rances  above sha l l  
be  cor rec ted  by  the  cont rac tor ,  to  the sa t is fac t ion  o f  the 
Engineer .  

The aspha l t ic  concre te  ho t  p lan t  sha l l  con form to the  requ i rements  o f  
Sec t ion  403 o f  the  spec i f ica t ions .  

No f ine  mater ia l  wh ich  has  been co l lec ted  in  the  dus t  co l lec t ion  sys tem 
sha l l  be  re tu rned to the mix tu re  un less the co l lec ted f ines are accura te ly  
and un i fo rmly  metered  in to  the  mix tu re .  

The tempera ture  o f  aspha l t ic  concre te  o r  minera l  aggregate  upon 
d ischarge f rom the  dr ie r  sha l l  no t  exceed 325 degrees  F,  un less  a  h igher  
tempera ture  is  recommended in  wr i t ing by  the  aspha l t  b inder  supp l ie r  
and approved by  the  Engineer .  

The mois tu re  conten t  o f  the  aspha l t ic  concre te  immedia te ly  beh ind  the 
paver  sha l l  no t  exceed 0 .5  percent .   The mois tu re  conten t  wi l l  be 
de termined in  accordance wi th  the  requ i rements  o f  Ar izona Test  
Method 406.  

Aspha l t ic  concre te  sha l l  be  p laced on ly when the tempera ture  o f  the 
sur face  on  wh ich  the  aspha l t ic  concre te  is  to  be  p laced is  a t  leas t  65 
degrees  F.  

At  any  t ime,  the  Enginee r  may requ i re  tha t  the  work  cease or  tha t  the 
work  day  be  reduced in  the  event tha t  weather  condi t ions ,  e i ther  ex is t ing 
or  expec ted ,  a re  an t ic ipa ted  to  have an  adverse  e f fec t  upon the  aspha l t ic  
concre te .  

Al l  whee ls  and t i res o f  compactors  sha l l  be  wetted  wi th  water ,  o r  i f  
necessary  soapy  water ,  o r  a  re lease agent  in  order  to  p revent  the 
s t ick ing o f  aspha l t ic  concre te .   A l l  o ther  equ ipment  sur faces  sha l l  be 
t rea ted  when necessary  wi th  a  re lease agent .   On ly  re lease agents 
eva lua ted  th rough NTPEP are  acceptab le  fo r  use.    The resu l ts  f rom 
NTPEP tes t ing,  when tes ted  in  accordance wi th  AASHTO TP 102,  sha l l  
meet  the  fo l lowing c r i te r ia :  

RELEASE AGENT TEST REQUIREMENT 
Aspha l t  St r ipp ing Tes t  
   D i lu ted  
   Non-Di lu ted  (Fu l l  St rength)  

No St r ipp ing  
No St r ipp ing  

Mix tu re  Sl ide  Tes t  10  g Reta ined,  Max. 

Aspha l t  Per fo rmance Tes t  Less  than or  equa l  to  
10 .0% a f te r  the  th i rd  cyc le  
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Re lease agents  wh ich  degrade,  d isso lve ,  o r  in  any  way damage the 
b i tuminous  mater ia l  sha l l  no t  be  used.   Diese l  fue l  sha l l  no t  be  used as 
a  re lease agent .  

Aspha l t ic  concre te  immedia te ly  beh ind  the  laydown mach ine  sha l l  be  in 
a  thorough ly  mixed,  f ree- f lowing,  and workab le  cond i t ion ,  be  f ree  o f  
lumps and c rus ts ,  and have a  min imum tempera ture  o f  275 degrees  F.  

Al l  courses  o f  aspha l t ic  concre te  sha l l  be  p laced and f in ished by  means 
o f  se l f -p rope l led  pav ing mach ines  except  under  cer ta in  cond i t ions  or  a t  
cer ta in  loca t ions  where  the  Engineer  deems the  use  o f  se l f -p rope l led 
pav ing mach ines  imprac t ica l .  

The speed o f  the  pav ing mach ine  sha l l  be  coord ina ted  wi th  the 
produc t ion  o f  the  p lan t  and an  adequate  number  o f  t rucks  fo r  hau l ing 
aspha l t ic  concre te sha l l  be  ava i lab le  in  o rder  to ach ieve ,  as  fa r  as 
p rac t ica l ,  a  cont inuous  opera t ion .  

Se l f -p rope l led  pav ing mach ines sha l l  spread the  mix tu re  wi th in  the 
spec i f ied to le rances ,  wi thout  segregat ion  or  tear ing,  t rue  to the l ine ,  
grade,  and c rown ind icated  on  the  pro jec t  p lans .   Pavers  sha l l  be  
equ ipped wi th  hoppers  and augers  wh ich  wi l l  d is t r ibu te  the  mix tu re 
un i fo rmly  in  f ron t  o f  ad justab le  screeds .  

Pavers  sha l l  be  equ ipped wi th  a  screed fo r  the  fu l l  w id th  be ing paved,  
heated  i f  necessary ,  and capab le  o f  spread ing and f in ish ing a l l  courses 
o f  aspha l t ic  concre te .  

Pavers  sha l l  be  equ ipped wi th  au tomat ic  sc reed cont ro ls  wi th  sensors 
fo r  e i ther  o r  bo th  s ides  of  the  paver ,  capab le  o f  sens ing grade f rom an 
ou ts ide  re ference l ine ,  sens ing the  t ransverse  s lope o f  the  screed,  and 
prov id ing the  au tomat ic  s igna ls  wh ich  opera te  the  screed to  ma in ta in  the 
des i red  grade and t ransverse  s lope. 

Fa i lu re  o f  the  cont ro l  sys tem to  func t ion proper ly  sha l l  be cause fo r  the 
suspens ion  o f  the  p lac ing o f  aspha l t ic  concre te .  

The base or  subgrade upon wh ich  aspha l t ic  concre te  is  to  be  p laced 
sha l l  be  prepared and main ta ined in a  f i rm cond i t ion  un t i l  aspha l t ic  
concre te  is  p laced.   I t  sha l l  no t  be  f rozen or  excess ive ly  wet .  

Before  aspha l t ic  concre te  is  p laced,  the  sur face  to  be  paved sha l l  be 
c leaned o f  a l l  ob jec t ionab le  mater ia l  and tacked wi th  b i tuminous  mater ia l  
in  accordance wi th  the  requ i rements  o f  Sec t ion  404 o f  the  spec i f i ca t ions . 

Longi tud ina l  jo in ts  o f  each course  sha l l  be  s taggered a  min imum of  1 
foo t  wi th  re la t ion  to  the  longi tud ina l  jo in t  o f  any  immedia te  under ly ing 
course .   Longi tud ina l  jo ints  sha l l  be  loca ted  wi th in 1  foo t  o f  the  center  
o f  a  lane or  wi th in  1  foo t  o f  the  center l ine  be tween two ad jacent  lanes .  
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The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions to  min imize  exposed 
longi tud ina l  edges .   Un less  o therwise  approved by  the Engineer ,  the 
cont rac tor  sha l l  l imi t  the p lacement o f  aspha l t ic  concre te  courses ,  in  
advance o f  ad jacent courses ,  to  one sh i f t  o f  aspha l t ic  concre te 
p roduc t ion .   The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions  in  such 
a  manner to e l imina te  exposed longi tud ina l  edges  over  weekends or  
ho l idays .  

409-3 .02 Compact ion:  

Compact ion  sha l l  cons is t  o f  an  es tab l ished sequence o f  coverage us ing 
spec i f ied  types  o f  compactors .   A pass  sha l l  be  de f ined as  one movement 
o f  a  compactor  in  e i ther d i rec t ion .   Coverage sha l l  be  the  number o f  
passes  as  are  necessary  to  cover  the  en t i re  wid th  be ing paved. 

The ro l l ing sequence,  the type  o f  compactor  to  be  used and the  number 
o f  coverages  requ i red  sha l l  be  as  fo l lows:  

Rol l ing 
Sequence 

Type of  Compactor  No.  of  
Coverages 

Opt ion No.  1  Opt ion No.  2  Opt ion 
No.  1  

Opt ion 
No.  2  

Ini t ia l  Sta t ic  Stee l  V ib ra t ing Stee l  1  1  
Intermediate  Pneumat ic  T i red  Vib ra t ing Stee l  2  -  6*  2  -  4*  

Finish Sta t ic  Stee l  Sta t ic  Stee l  1  -  3 1  -  3 
Note :  
 
*  Based on  the  ro l le r  pa t te rn  wh ich  exh ib i ts  the  bes t  per fo rmance. 

 
The Engineer  sha l l  se lec t  the  op t ion  fo r  compact ion  and,  when 
pneumat ic - t i red  compactors  a re  used,  wi l l  des ignate  the  t i re  p ressure .  

Stee l  whee l  compactors  sha l l  no t  be  used in  the v ib ra to ry  mode fo r  
courses  o f  1  inch  or  less  in  nomina l  th ickness  nor  when the  tempera ture  
o f  the  aspha l t ic  concre te  fa l ls  be low 180 degrees  F.   Stee l  whee l  
compactors  sha l l  we igh  no t  less  than 8  tons .  

In i t ia l  and in te rmed ia te compact ion  sha l l  be  comple ted  be fore  the 
tempera ture  o f  the  aspha l t ic  concre te  fa l ls  be low 200 degrees  F.   A l l  
edges  sha l l  be  ro l led  wi th  a  pneumat ic  t i red  compactor ,  o r  o ther  methods 
approved by  the  Engineer,  wh i le  the  mix tu re  is  s t i l l  ho t .  

Compact ion  wi l l  be  deemed to  be  acceptab le  on  the  cond i t ion  tha t  the 
aspha l t ic  concre te  is  compacted  us ing the  type  o f  compactors  spec i f ied,  
ba l las ted  and opera ted  as  spec i f ied  and wi th  the  number  o f  coverages 
o f  the  compactors  as  spec i f ied .  

409-3 .03 Acceptance:  

Aspha l t ic  concre te wi l l  be  accepted  comple te  in  p lace ,  i f ,  in  the  judgment 
o f  the  Engineer ,  the  aspha l t ic  concre te  reasonab ly  conforms to  the 

TABLE OF CONTENTS INDEX



SECTION 409 

375 
 

requ i rements  spec i f ied  here in .   Aspha l t ic  concre te  tha t  is  no t  acceptab le 
and is  re jec ted sha l l  be  rep laced to  the sa t is fac t ion  o f  the  Engineer  and 
a t  no  expense to  the  Depar tment .  

409-4 Method of  Measurement:  

Aspha l t ic  concre te  wi l l  be  measured by  the  ton  fo r  the  mix tu re  ac tua l ly  
used,  wh ich  wi l l  inc lude the  we igh t  o f  minera l  aggregate ,  b i tuminous 
mater ia l ,  and minera l  admix tu re .   Measurement  wi l l  inc lude any  we igh t  
used in cons t ruc t ion  o f  in te rsec t ions ,  tu rnouts ,  curbs ,  sp i l lways  and 
sp i l lway  in le ts ,  d i tches ,  ca tch  bas in  en t rances ,  median  s t r ips ,  s idewalks ,  
o r  o ther  misce l laneous i tems or  sur faces .  

409-5 Basis  of  Payment:  

409-5 .01 Genera l :  

The accepted  quant i t ies  o f  aspha l t ic  concre te ,  measured as  prov ided 
above,  wi l l  be pa id fo r  a t  the  cont rac t  un i t  p r ice  per  ton  fo r  the 
b i tuminous  mix tu re  comple te  in  p lace .  

No d i rec t  payment  wi l l  be  made fo r  the  b i tuminous  mater ia l  and minera l  
admix tu re  in  the  aspha l t ic  concre te ,  o r  the  b i tuminous  mater ia l  fo r  tack 
coat  and app l ica t ion  o f  tack  coat ,  the  pr ice  be ing cons idered as  inc luded 
in  the  pr ice  pa id  for  aspha l t ic  concre te .  

Aspha l t ic  concre te  may be  measured,  by  vo lume,  upon the  execut ion  o f  
a  supp lementa l  agreement  wh ich  wi l l  spec i fy  the  manner  in  wh ich  the 
vo lume is  de termined.   The vo lume wi l l  inc lude the  vo lume o f  minera l  
aggregate ,  b i tuminous  mater ia l ,  minera l  admix tu re ,  and any  necessary 
b lend ing mater ia l .  

409-5 .02 Reduct ion for  Noncompl iance:  

A reduc t ion in  payment  to  the  cont rac tor  fo r  aspha l t ic  concre te wi l l  be 
made fo r  quant i t ies  o f  aspha l t  cement  (b i tuminous  mater ia l )  tha t  do  not  
meet  the  requ i rements  o f  Sec t ion  1005 as  de termined by  cor respond ing 
tes t  resu l ts .   Ad jus tments  in  payment  wi l l  be  made in  accordance wi th  
the  requ i rements  o f  Tab le 1005-1  and the  fo l lowing fo rmula :  

R=(100-P) x �
(CP) x T

100 � 

 
  Where :  R=  Amount  o f  reduc t ion  in  payment  (do l la rs)  

    T=   Quant i ty  o f  aspha l t  cement  in  fa i lu re  ( tons ,   
      rounded to  neares t  0 .1 )  
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    P=  Percent  o f  con t rac t  un i t  pr ice  a l lowed (Tab le   
      1005-1)  

    CP=  Cur ren t  Pr ice  for  asphal t  cement  (b i tuminous 
      mater ia l ) ,  as de termined by  the Depar tment ,  fo r  
      the  month  in  wh ich  a  de f ic iency  was no ted .   Th is 
      va lue  wi l l  be  pos ted  on  the  ADOT Cont rac ts  and 
      Spec i f i ca t ions  Group webs i te ,  on  or  shor t ly   
      a f te r  the  las t  Wednesday o f  each month .  

SECTION 410 ASPHALT-RUBBER STRESS-ABSORBING 
MEMBRANE:  

410-1 Descr ipt ion:  

The work  under  th is  sect ion  sha l l  cons is t  o f  fu rn ish ing a l l  mater ia ls  
inc lud ing aspha l t - rubber ,  tack  coat ,  and cover  mater ia l ,  and app ly ing the 
mater ia ls  in  accordance wi th  the  de ta i ls  shown on the  pro jec t  p lans  and 
the  requ i rements  o f  the  spec i f i ca t ions .  

410-2 Mater ia ls :  

410-2 .01 Tack Coat:  

Pr io r  to  the  app l ica t ion  o f  the  aspha l t  rubber  s t ress-absorb ing 
membrane,  the  ex is t ing pavement  sur face sha l l  be  c leaned o f  a l l  
ob jec t ionab le  mater ia l  and tacked wi th  a  l igh t  coa t  o f  b i tuminous 
mater ia l  in  accordance wi th  the  requ i rements  o f  Sec t ion  404 o f  the 
spec i f i ca t ions .   The c leaning o f  the  sur face ,  the  tack ing o f  the  sur face ,  
and the  type o f  b i tuminous  mater ia l  used sha l l  be  acceptab le to  the  
Engineer .   The amount  o f  b i tuminous  mater ia l  used sha l l  be  as  d i rec ted 
by  the  Engineer ;  however ,  the  app l ica t ion  ra te  sha l l  no t  exceed 0 .06 
ga l lons  per  square  yard .  

410-2 .02 Asphal t -Rubber:  

Aspha l t -Rubber  sha l l  con form to  the  requ i rements  of  Sec t ion  1009 o f  the 
spec i f i ca t ions .   The type o f  aspha l t - rubber  sha l l  be  as  shown in the 
Spec ia l  Prov is ions .   The c rumb rubber  gradat ion  sha l l  be  Type A 
conforming to  the  requ i rements  o f  Sec t ion  1009 o f  the  spec i f i ca t ions .  

410-2 .03 Cover  Mater ia l :  

Cover  mater ia l  sha l l  conform to  the  requ i rements o f  Subsec t ion  404-
2 .02(C)  o f  the  spec i f i ca t ions .   The c lass  o f  cover  mater ia l  sha l l  be  as 
shown in  the  Spec ia l  Provis ions .  

Pr io r  to  p lac ing,  the  cover mater ia l  sha l l  be  precoated  wi th  any  grade o f  
PG aspha l t  cement  wh ich  meets  the  requ i rements  o f  Sec t ion  1005 o f  the 
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spec i f i ca t ions .   The precoat ing sha l l  be  accompl ished by  mix ing a t  a  
cent ra l  p lan t  un t i l  the  aggregate  is  thorough ly  coated .   The cover 
mater ia l  sha l l  have a  min imum tempera ture  o f  250 degrees  F a t  the  t ime 
o f  p recoat ing wi th  aspha l t  cement .   The cover mater ia l  sha l l  be 
precoated  wi th  approx imate ly  0 .40  percent  to  0 .60  percent  aspha l t  
cement ,  by  we igh t  o f  the  aggregate .   The f ina l  percentage o f  aspha l t  
cement  used fo r  p recoat ing wi l l  be  as  d i rec ted  by  the  Engineer .   The end 
resu l t  sha l l  be  a  dus t  f ree mater ia l .  

410-3 Construct ion Requirements:  

410-3 .01 Genera l :  

Al l  equ ipment  used to  mix and app ly  aspha l t - rubber mater ia l  sha l l  meet 
the  requ i rements  spec i f ied  under  Subsec t ion  404-3 .02(A)  o f  the 
spec i f i ca t ions .   The equ ipment  sha l l  a lso be  capab le  o f  ma in ta in ing a 
un i fo rm,  homogeneous mix tu re  th roughout  the  opera t ion .  

410-3 .02 Appl icat ion of  the  Asphal t -Rubber  Stress-Absorbing 
Membrane:  

Aspha l t - rubber  s t ress-absorb ing membranes sha l l  be  p laced be tween 
the  da tes  be low fo r  the  average e leva t ion  o f  the  pro jec t .  

Average Elevat ion of  
Project ,  Feet  

Beginning and Ending 
Dates 

0 –  3499 
0  –  3499 

3500 –  4999 
5000 and over 

March  15  –  May 31 
September  1  –  October  31  

Apr i l  15  –  October  15 
June 1  –  September  15 

 
The ex is t ing pavement sha l l  be  c leaned in  accordance wi th  the 
requ i rements  o f  Subsec t ion  404-3 .04  o f  the  spec i f ica t ions .  

Af te r  c lean ing and pr io r  to  the  app l ica t ion  o f  the  membrane,  the  ex is t ing 
pavement  sur face  sha l l  be  t rea ted  wi th  a  tack  coat  as  here inbefore 
spec i f ied .  

Placement  o f  the  aspha l t - rubber  membrane sha l l  be  made on ly  when a l l  
o f  the  fo l lowing cond i t ions  are  met :  

(A)  The pavement  sur face  tempera ture  is  above 75  degrees  F;  

(B)  The pavement  is  d ry ;  

(C)  The wind  cond i t ions are such tha t  a  sa t is fac tory  membrane 
can be  ach ieved;  and 

(D)  Al l  cons t ruc t ion  equ ipment  such as  asphal t - rubber 
d is t r ibu tor ,  aggregate  spreader ,  hau l  t rucks  wi th  cover 
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mater ia l ,  and ro l le rs a re  in  pos i t ion  and ready  to commence 
p lacement  opera t ions .  

The d is t r ibu tor  sha l l  be  capab le o f  spread ing the  aspha l t - rubber mix tu re 
in  accordance wi th  the  to le rances  spec i f ied  in  Subsec t ion  404-3 .02(A) 
o f  the  spec i f i ca t ions  except  tha t  the  max imum dev ia t ion  f rom the 
spec i f ied  ra te  sha l l  no t  exceed 0 .05  ga l lons  per  square  yard .  

The ho t  aspha l t - rubber mix tu re  sha l l  be  app l ied  a t  the ra te o f  
approx imate ly  0 .55  ±  0 .05  ga l lons  per  square yard  (based on  a  un i t  
we igh t  o f  7 .75  pounds per  ga l lon  o f  ho t  aspha l t - rubber ) ;  however ,  the 
Engineer  wi l l  spec i fy  the  exac t  ra te  based on  ex is t ing sur face  cond i t ions . 

Al l  t ransverse  jo in ts  sha l l  be  made by  p lac ing bu i ld ing paper over  the 
end o f  the  prev ious  app l ica t ion ,  and the  jo in ing app l ica t ion sha l l  s ta r t  
on  the  bu i ld ing paper .   Once the  app l ica t ion  process  has  progressed 
beyond the  paper ,  the  paper  sha l l  be  d isposed of  as  d i rec ted  by  the 
Engineer .  

A l l  longi tud ina l  jo in ts  shal l  be  lapped approx imate ly  4  inches .  

Tra f f ic  sha l l  no t  be  permi t ted  on  the  aspha l t - rubber  membrane pr io r  to 
the  app l ica t ion  o f  cover  mater ia l .  

410-3 .03 Appl icat ion of  Cover  Mater ia l :  

Cover  mater ia l  sha l l  be  app l ied  in accordance wi th the  requ i rements o f  
Subsec t ion  404-3 .06  o f  the  spec i f i ca t ions .  

Cover  mater ia l  sha l l  be immedia te ly  and un i fo rmly  spread over  the 
f resh ly  app l ied  aspha l t - rubber  a t  the  ra te  o f  approx imate ly  0 .014 cub ic 
yards  per  square  yard ;  however ,  the  ac tua l  ra te  of  app l ica t ion  wi l l  be 
de termined by  the  Engineer .  

410-3 .04 Rol l ing:  

At  leas t  th ree  pneumat ic- t i red  ro l le rs  sha l l  be  prov ided to  accompl ish 
the  requ i red  ro l l ing.   The ro l le rs  sha l l  con form to  the  requ i rements  o f  
Subsec t ion  416-7 .05(A) (2)  o f  the spec i f i ca t ions,  except  tha t  the 
min imum a i r  p ressure  in each t i re  sha l l  be  100 pounds per  square  inch ,  
and s tee l  whee l  ro l le rs  sha l l  no t  be  used.   

A su f f ic ien t  number  o f  ro l le rs  sha l l  be  fu rn ished to  cover  the  wid th  o f  the 
spread on  the  f i rs t  pass  and comple te  the  requ i red  number  o f  passes 
wi th in  the  t ime spec i f ied here ina f te r .   The f i rs t  pass  sha l l  be  made 
immedia te ly  beh ind  the  spreader  and i f  the  spread ing is  s topped fo r  any 
reason,  the  spreader  shal l  be  moved ahead so  tha t  a l l  cover  mater ia l  
may be  immedia te ly  ro l led .   The ro l l ing sha l l  con t inue un t i l  a  min imum 
of  four comple te coverages  have been made.  F ina l  ro l l ing sha l l  be 
comple ted  in  accordance wi th  the  fo l lowing:  
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Exist ing Pavement  Temperature  Complete  Rol l ing Within  
100° F and above 20  Minu tes 

Be low 100° F  10  Minu tes 
 
410-3 .05 Traf f ic :  

Tra f f ic  o f  a l l  types sha l l  be  kept  o f f  the  s t ress-absorb ing membrane un t i l  
i t  has  had t ime to  se t  p roper ly .   The min imum t ra f f i c  f ree  per iod  sha l l  be 
th ree  hours .   However ,  when i t  i s  abso lu te ly  necessary  tha t  hau l ing 
equ ipment  o r  p i lo ted t ra f f i c  t rave l  on the newly  app l ied  membrane and 
the  use  is  approved in  advance by  the  Engineer ,  the  speed sha l l  not  
exceed 15  mi les per hour .   St ress-absorb ing membrane opera t ions  sha l l  
be  schedu led  so  tha t  the normal  f low o f  t ra f f i c  wi l l  be  resumed before 
sunset .  

410-3 .06 Removing Loose Cover  Mater ia l :  

Loose cover  mater ia l  sha l l  be  removed in  accordance wi th  the 
requ i rements  o f  Subsec t ion  404-7 .06  o f  the  spec i f i ca t ions .   Sweep ing  
sha l l  be  comple ted  and a l l  excess  cover  mater ia l  removed pr io r  to  the 
p lacement  o f  any  subsequent  layers  o f  aspha l t ic  concre te .  

410-3 .07 Placement  of  Asphal t ic  Concrete:  

I f  the  aspha l t - rubber  membrane has  been sub jected  to  t ra f f i c ,  a tack 
coat ,  as  here inbefore  spec i f ied ,  sha l l  be  appl ied  a t  the  ra te  o f  
approx imate ly  0 .06  ga l lons  per  square  yard  pr io r  to  p lacement  o f  the 
aspha l t ic  concre te .  

When aspha l t ic  concre te  is  to  be  p laced over the  aspha l t - rubber 
membrane,  i t  sha l l  be  p laced as  soon as  prac t icab le ;  however ,  in  no 
ins tance sha l l  i t  be  p laced la te r  than seven days  a f te r  membrane 
p lacement .  

410-4 Method of  Measurement:  

Aspha l t - rubber  mater ia l  wi l l  be  measured by  the  ton .   Convers ion  f rom 
vo lume to  we igh t  wi l l  be ca lcu la ted  on  the  bas is o f  7 .75  pounds per 
ga l lon  o f  ho t  aspha l t - rubber  mater ia l .   

Cover  mater ia l  wi l l  be  measured by  the  cub ic  yard .   Cover  mater ia l  wi l l  
be  we ighed be fore  precoat ing,  and the  amount  in  tons  o f  d ry  mater ia l  
wi l l  be  conver ted  to  cub ic  yards .   The we igh t  o f  a l l  mo is tu re  conta ined 
in  the cover  mater ia l  wi l l  be  deducted pr io r  to the  convers ion  o f  the 
we igh t  in  tons  to  the  vo lume in  cub ic  yards .   The dry  we igh t  per  cub ic  
foo t  wi l l  be  de termined in  accordance wi th  the  requ irements  o f  AASHTO 
T 19  (Shove l ing Procedure) .  

The quant i t ies  o f  b i tuminous  tack  coat  and t ime to app ly  tack  coat  wi l l  
be  measured in  accordance wi th  the  requ i rements  o f  Sec t ion  404 o f  the 
spec i f i ca t ions .  
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410-5 Basis  of  Payment:  

The accepted quant i ty  o f  aspha l t - rubber ,  measured as  prov ided above, 
wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  for  the  aspha l t - rubber  mix tu re 
comple te  in  p lace ,  inc lud ing aspha l t  cement  and crumb rubber .  

The accepted quant i ty  o f  cover mater ia l ,  measured as  prov ided above, 
wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice ,  comple te  in  p lace ,  inc lud ing 
precoat ing mater ia l ,  and ro l l ing and remova l  o f  loose cover  mater ia l .  

The accepted  quant i t ies  o f  b i tuminous tack  coat  and t ime to  app ly  tack 
coat  wi l l  be  pa id  fo r  in  accordance wi th the requ i rements  o f  Sec t ion  404 
o f  the  spec i f i ca t ions .  

The b idd ing schedu le  re f lec ts  a  quant i ty  o f  b i tuminous  tack  coat  based 
on  two app l ica t ions  o f  emuls i f ied  aspha l t  a t  the spec i f ied  ra te .   No 
ad jus tment  in  the  cont rac t  un i t  p r ices wi l l  be  made because o f  a  var ia t ion 
in  the  quant i t ies  ac tua l ly  requ i red  to  comple te  the  work .  

SECTION 411 ASPHALTIC CONCRETE FRICTION COURSE 
(MISCELLANEOUS):  

411-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  cons t ruc t ing Aspha l t ic  
Concre te  Fr ic t ion  Course  (Misce l laneous) ,  here ina f te r  aspha l t ic  
concre te ,  by  fu rn ish ing a l l  mater ia ls ,  mix ing a t  a  p lan t ,  hau l ing and 
p lac ing a  mix tu re  o f  aggregate  mater ia ls ,  minera l  admix tu re ,  and 
b i tuminous  mater ia l  (aspha l t  cement )  to  fo rm a  pavement  course or  to 
be  used fo r  o ther  spec i f ied  purposes ,  in  accordance wi th  the  de ta i ls  
shown on the  pro jec t  p lans  and the  requ i rements  o f  the  spec i f i ca t ions ,  
and as  d i rec ted  by  the  Engineer .  

411-2 Mater ia ls :  

For  compara t ive  purposes ,  quant i t ies  shown in  the  b idd ing schedu le 
have been ca lcu la ted  as  shown in  the  Spec ia l  Provis ions .  

411-2 .01 Minera l  Aggregate:  

Minera l  aggregate  sha l l  be  separa ted  in to  a t  least  two s tockp i les .   No 
ind iv idua l  s tockp i le  o r  ho t  b in  usage sha l l  be  less  than 3  percent  o f  the 
to ta l  minera l  aggregate .  

Coarse  minera l  aggregate  sha l l  cons is t  o f  c rushed grave l ,  c rushed rock ,  
o r  o ther  approved iner t  mater ia ls  wi th  s imi la r  charac ter is t ics ,  o r  a 
combina t ion  thereo f ,  con forming to  the  requ i rements  o f  these 
spec i f i ca t ions .  
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F ine  minera l  aggregate  or  b lend mater ia l  sha l l  cons is t  o f  na tura l  sand 
or  o f  sand prepared f rom rock ,  o r  o ther approved iner t  mater ia ls ,  o r  a 
combina t ion  thereo f ,  con forming to  the  requ i rements  o f  these 
spec i f i ca t ions .  

Minera l  aggregate  sha l l  con form to  the  fo l lowing requ i rements  when 
tes ted  in  accordance wi th  the  app l icab le  tes t  methods .  

Minera l  Aggregate  
Character is t ics Test  Method Requirement  

Abras ion AASHTO T 96 100 Rev. ,  Max 9% 
500 Rev. ,  Max 40% 

Sand Equ iva len t  

Ar izona Tes t  Method 
242 (Af te r  thorough ly  

s iev ing the  sample ,  no  
add i t iona l  c lean ing o f  

the  f ines  f rom the  p lus  
No.  8  mater ia l  i s  

requ i red . )  

Min imum 55 

Frac tured  Coarse  
Aggregate  Par t ic les  

Ar izona Tes t  Method 
212 

Min imum 85% (a t  
leas t  two f rac tu red  

faces)  and min imum 
92% (a t  leas t  one 

f rac tu red  face) 

F lak iness  Index Ar izona Tes t  Method 
233 Max imum 25% 

Carbonates Ar izona Tes t  Method 
238 Max imum 20% 

 
The gradat ion  wi l l  be  de termined in  accordance wi th  Ar izona Tes t  
Method 201,  and sha l l  con form to  the  requ i rements g iven be low.  

Sieve Size  
Percent  Passing 

Without  Minera l  
Admixture  

With Minera l  
Admixture  

3/8  Inch 100 100 
No.  4  35  -  60 36  -  60 
No.  8  10  -  18 11  -  19 

No.  200 0  -  2 .5 0  -  3 .5 
 
411-2 .02 Minera l  Admixture:  

Minera l  admix tu re wi l l  be  requ i red .   The amount  used sha l l  be 
1 .0  percent ,  by  we igh t  o f  t he  minera l  aggregate .   Minera l  admix tu re  sha l l  
be  e i ther  Por t land cement ,  b lended hydrau l ic  cement ,  o r  hydra ted  l ime 
conforming to  the  fo l lowing requ i rements :  
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MINERAL ADMIXTURE 
Mater ia l  Requirement  

Por t land Cement ,  Type I ,  o r  Type I I  ASTM C150 
Blended Hydrau l ic  Cement ,  Type IP ASTM C595 
Hydra ted  L ime ASTM C1097 

 
The cer t i f i ca t ion  and acceptance o f  Por t land cement ,  b lended hydrau l ic  
cement ,  and hydra ted  l ime sha l l  be  in  accordance wi th  ADOT Mater ia ls  
Po l icy  and Procedure  Di rec t ive  No. 13 ,  "Cer t i f i ca t ion  and Acceptance o f  
Hydrau l ic  Cement ,  F ly  Ash,  Natura l  Pozzo lan ,  Si l i ca  Fume,  and L ime".  

411-2 .03 Bi tuminous Mater ia l :  

Aspha l t  cement sha l l  be a  per fo rmance grade (PG)  aspha l t  b inder 
conforming to  the  requ i rements  o f  Sec t ion  1005 o f  the  spec i f i ca t ions .  
The type o f  aspha l t  b inder  sha l l  be  as  shown in  the Spec ia l  Prov is ions .  

The exac t  percent  o f  aspha l t  cement  to  be  used wi l l  be  spec i f ied  by  the 
Engineer .  

The percent  o f  aspha l t  cement  used sha l l  be  based on  the  we igh t  o f  to ta l  
mix  (aspha l t  cement ,  minera l  aggregate ,  and minera l  admix tu re) .  

411-2 .04 Proport ions:   

The aspha l t  cement  conten t  wi l l  be  spec i f ied by the Engineer  and wi l l  be 
appropr ia te  wi th  the  charac ter is t ics  o f  the  minera l  aggregate  fu rn ished 
f rom wh ich  the  aspha l t ic  concre te  is  to  be  produced.  

411-2 .05 Sampl ing and Test ing:  

Sampl ing and tes t ing the  mater ia ls  and mix tu re fo r  qua l i ty  con t ro l  
purposes  sha l l  be  the  cont rac tor 's  respons ib i l i t y .   The cont rac tor  sha l l  
per fo rm su f f ic ien t  tes t ing to  assure  tha t  minera l  aggregate  and aspha l t ic  
concre te  a re  p roduced wh ich  meet  a l l  spec i f ied  requ i rements .  The 
Engineer  reserves  the  r igh t  to  sample  and tes t  the  mater ia ls  and mix ture 
when necessary  to  de termine tha t  the  mater ia ls  and mix tu re  reasonab ly 
conform to  the  requ i rements  spec i f ied  here in .  

411-3 Construct ion Requirements:  

411-3 .01 Genera l :  

The aspha l t ic  concre te  ho t  p lan t  sha l l  con form to the  requ i rements  o f  
Sec t ion  403 o f  the  spec i f ica t ions .  

Jus t  p r io r  to  be ing p laced, the  aspha l t ic  concre te  sha l l  be  in  a  thorough ly 
mixed cond i t ion ,  f ree  o f  lumps and c rus ts  and a t  such a tempera ture  as 
to  be  in  a  f ree  f lowing,  workab le  cond i t ion .  
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Before  aspha l t ic  concre te  is  p laced,  the  sur face  to  be  paved sha l l  be 
c leaned o f  a l l  ob jec t ionab le  mater ia l  and tacked wi th  b i tuminous  mater ia l  
in  accordance wi th  the  requ i rements  o f  Sec t ion  404 o f  the  spec i f i ca t ions . 

The tempera ture  o f  aspha l t ic  concre te  o r  minera l  aggregate  upon 
d ischarge f rom the  dryer  sha l l  no t  exceed 275 degrees  F,  un less 
o therwise  approved by  the  Engineer .  

Aspha l t ic  concre te  sha l l  be  p laced on ly when the tempera ture  o f  the 
sur face on  wh ich the  aspha l t ic  concre te  is  to be  p laced is  a t  leas t  
75  degrees  F.  

At  any  t ime,  the  Enginee r  may requ i re  tha t  the  work  cease or  tha t  the 
work  day  be  reduced in  the  event tha t  weather  condi t ions ,  e i ther  ex is t ing 
or  expec ted ,  a re  an t ic ipa ted  to  have an  adverse  e f fec t  upon the  aspha l t ic  
concre te .  

The aspha l t ic  concre te  sha l l  be  p laced,  us ing approved equ ipment  and 
methods ,  to  the  l ines  and grades  shown on the  pro jec t  p lans  and as 
d i rec ted  by  the  Engineer .  

The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions to  min imize  exposed 
longi tud ina l  edges .   Un less  o therwise  approved by  the Engineer ,  the 
cont rac tor  sha l l  l imi t  the p lacement o f  aspha l t ic  concre te  courses ,  in  
advance o f  ad jacent courses ,  to  one sh i f t  o f  aspha l t ic  concre te 
p roduc t ion .   The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions  in  such 
a  manner to e l imina te  exposed longi tud ina l  edges  over  weekends or  
ho l idays .  

411-3 .02 Compact ion:  

(A)   Genera l  Requirements:  

The tempera ture  o f  the  aspha l t ic  concre te  jus t  p r io r  to  compact ion  sha l l  
be  a t  leas t  200 degrees  F.  

(B)   Equipment:  

Compact ing and smooth ing sha l l  be  accompl ished by  the  use  o f  s ta t ic  
s tee l  whee l  compactors .   V ib ra to r  compactors  may be  used in  the  s ta t ic  
mode on ly .   The compactors  sha l l  be  se l f -p rope l led  and sha l l  be 
opera ted  wi th  the  dr ive  whee l  in  the  fo rward  posi t ion .   A min imum of  
th ree  compactors  sha l l  be  prov ided;  however ,  su f f ic ien t  compactors 
sha l l  be  prov ided so  tha t  the  drums o f  the  compactors  when s taggered 
wi l l  cover  the  en t i re  w id th  o f  the  pav ing mach ine  dur ing in i t ia l  
b reakdown.  

Compactors  sha l l  be  opera ted  in  accordance wi th  the  manufac turer 's  
recommendat ions .   Compactors  sha l l  be  designed and proper ly  
ma in ta ined so  tha t  they are  capab le  o f  accompl ish ing the  requ i red 
compact ion .  
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Compactors  sha l l  we igh  no t  less  than 8  tons .  

(C)   Rol l ing Procedure:  

A pass  sha l l  be  de f ined as  one movement  o f  a compactor  in  e i ther 
d i rec t ion .   Coverage sha l l  be  the  number  o f  passes as  are  necessary  to 
cover  the  en t i re  wid th  be ing paved. 

Compact ion  sha l l  cons is t  o f  the  fo l lowing ro l l ing sequence: 

Rol l ing Sequence  Number  of  Coverages 
In i t ia l  1  
F in ish  1  -  2 

 
A su f f ic ien t  number  o f  compactors  sha l l  be  used for  in i t ia l  b reakdown so 
tha t  when the  compactors  a re  s taggered the  en t i re  wid th  o f  the  mat  be ing 
la id  is  compacted  wi th  one fo rward  pass  o f  the  compactors .   The d is tance 
be tween the  pav ing machine  and the  in i t ia l  ro l l ing sha l l  no t  exceed 200 
fee t .  

A separa te  ro l le r (s )  sha l l  be  used fo r  f ina l  compact ion .   The ro l le r (s )  
used fo r  f ina l  compact ion  sha l l  fo l low as  c lose ly  beh ind  the  in i t ia l  
b reakdown ro l le rs  as  poss ib le .  

Compact ion  wi l l  be  deemed to  be  acceptab le  on  the  cond i t ion  tha t  the 
aspha l t ic  concre te  is  compacted  us ing the  type  o f  compactors  spec i f ied,  
ba l las ted and opera ted in  accordance wi th  the  manufac turer 's  
recommendat ions  and wi th  the  number  o f  coverages  o f  the  compactors 
as  spec i f ied .  

411-3 .03 Acceptance:  

Aspha l t ic  concre te wi l l  be  accepted  comple te  in  p lace ,  i f ,  in  the  judgment 
o f  the  Engineer ,  the  aspha l t ic  concre te  reasonab ly  conforms to  the 
requ i rements  spec i f ied  here in .   Aspha l t ic  concre te  tha t  is  no t  acceptab le 
and is  re jec ted sha l l  be  rep laced to  the sa t is fac t ion  o f  the  Engineer  and 
a t  no  expense to  the  Depar tment .  

411-4 Method of  Measurement:  

Aspha l t ic  concre te  wi l l  be  measured by  the  ton  fo r  the  mix tu re  ac tua l ly  
used,  wh ich  wi l l  inc lude the  we igh t  o f  minera l  aggregate ,  minera l  
admix tu re ,  and b i tuminous  mater ia l .   Measurement  wi l l  inc lude any 
quant i ty  used in  cons t ruc t ion  o f  in te rsec t ions ,  tu rnouts ,  curbs ,  sp i l lways 
and sp i l lway  in le ts ,  d i tches ,  ca tch  bas in  en t rances ,  med ian  s t r ips ,  
s idewalks ,  o r  o ther  miscel laneous i tems or  sur faces .  
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411-5 Basis  of  Payment:  

411-5 .01 Genera l :  

The accepted  quant i t ies  o f  aspha l t ic  concre te ,  measured as  prov ided 
above,  wi l l  be pa id fo r  a t  the  cont rac t  un i t  p r ice  per  ton  fo r  the 
b i tuminous  mix tu re  comple te  in  p lace .  

No d i rec t  payment  wi l l  be  made fo r  the  b i tuminous  mater ia l  and minera l  
admix tu re  in  the  aspha l t ic  concre te ,  o r  the  b i tuminous  mater ia l  fo r  tack 
coat  and app l ica t ion  o f  tack  coat ,  the  pr ice  be ing cons idered as  inc luded 
in  the  pr ice  pa id  for  aspha l t ic  concre te .  

Aspha l t ic  concre te  may be  measured,  by  vo lume,  upon the  execut ion  o f  
a  supp lementa l  agreement  wh ich  wi l l  spec i fy  the  manner  in  wh ich  the 
vo lume is  de termined.   The vo lume wi l l  inc lude the  vo lume o f  minera l  
aggregate ,  minera l  admixtu re ,  and b i tuminous  mater ia l .  

411-5 .02 Reduct ion for  Noncompl iance:  

A reduc t ion in  payment  to  the  cont rac tor  fo r  aspha l t ic  concre te wi l l  be 
made fo r  quant i t ies  o f  aspha l t  cement  (b i tuminous  mater ia l )  tha t  do  not  
meet  the  requ i rements o f  Sec t ion  1005 o f  the  spec i f i ca t ions  as 
de termined by  cor respond ing tes t  resu l ts .   Ad jus tments  in  payment wi l l  
be  made in  accordance wi th  the  requ i rements  o f  Tab le  1005-1  and the 
fo l lowing fo rmula :  

R=(100-P) x �
(CP) x T

100 � 

  Where :   R=  Amount  o f  reduc t ion  in  payment  (do l la rs)  

     T=   Quant i ty  o f  aspha l t  cement  in  fa i lu re  ( tons ,  
       rounded to  neares t  0 .1 )  

     P=  Percent  o f  con t rac t  un i t  pr ice  a l lowed  
       (Tab le  1005-1)  

     CP=  Cur ren t  Pr ice  for  aspha l t  cement  (b i tuminous 
       mater ia l ) ,  as  de termined by  the  Depar tment ,  
       fo r  the  month  in  wh ich  a  de f ic iency  was  
       no ted .   Th is  va lue  wi l l  be  pos ted  on  the  ADOT 
       Cont rac ts  and Spec i f i ca t ions  Group  
       webs i te ,  on  or  shor t ly  a f te r  the  las t   
       Wednesday o f  each month .  

TABLE OF CONTENTS INDEX



SECTION 412 

386 
 

SECTION 412 PAVEMENT FABRIC INTERLAYER:  

412-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing and p lac ing a 
pavement  fabr ic  and app ly ing an  aspha l t  b inder  coat  be tween pavement 
layers  o r  beneath  a  pavement  over lay  to  p rov ide  a  waterproo f ing and 
s t ress  re l iev ing membrane wi th in  the pavement  s t ruc tu re ,  in  accordance 
wi th  the  de ta i ls  shown on the  pro jec t  p lans  and the requ i rements  o f  the 
spec i f i ca t ions .  

412-2 Mater ia ls :  

412-2 .01 Pavement  Fabr ic:  

The pavement  fabr ic  sha l l  be  supp l ied  in  accordance wi th  and conform 
to  the  mater ia l  requ i rements  o f  Subsec t ions  1014-1  and 1014-2  o f  the 
spec i f i ca t ions .  

412-2 .02 Asphal t  Binder  Coat :  

The aspha l t  b inder  coat  is  used to  bond or  tack  the  fabr ic  to  the 
pavement  and per form a  sea lan t  func t ion ,  p rov id ing a  bar r ie r  to  mo is tu re 
in f i l t ra t ion .   The b i tuminous  mater ia l  fo r  the  b inder  coat  sha l l  be  a 
per fo rmance grade (PG)  aspha l t  b inder  conforming to  the  requ i rements 
o f  Sec t ion  1005 o f  the  spec i f i ca t ions ,  as  approved by  the  Engineer .  The 
use o f  cu tback  or  emuls i f ied  aspha l ts  wi l l  no t  be  a l lowed.  

412-2 .03 Blot ter  Mater ia l :  

Blo t te r  mater ia l  sha l l  meet  the  requ i rements  o f  Subsec t ion  404-2 .02(B)  
o f  the  spec i f i ca t ions .  

412-2 .04 Fabr ic  Packaging,  Handl ing,  and Stor ing:  

The ident i f i ca t ion ,  packaging,  hand l ing,  and s to r ing o f  the  geotex t i le  
fabr ic  sha l l  be  in  accordance wi th  ASTM D4873.   Fabr ic  ro l ls  sha l l  be 
fu rn ished wi th  su i tab le  wrapp ing fo r  p ro tec t ion  aga ins t  mo is tu re  and 
ex tended u l t rav io le t  exposure  pr io r  to  p lacement .   Each ro l l  sha l l  be 
labe led  or  tagged to  p rov ide  produc t  iden t i f ica t ion  su f f ic ien t  to 
de termine the  produc t  type ,  manufac turer ,  quant i ty ,  lo t  number ,  ro l l  
number ,  da te  o f  manufac ture ,  sh ipp ing da te ,  and the  pro jec t  number  and 
name to  wh ich  i t  i s  ass igned.   Ro l ls  wi l l  be  s to red  on  the  s i te  o r  a t  
another  ident i f ied  s to rage loca t ion  in  a  manner  wh ich  pro tec ts  them f rom 
the  e lements .   I f  s to red  ou tdoors ,  they  sha l l  be  e leva ted  and pro tec ted 
wi th  a  waterproo f  cover .   At  no  t ime,  sha l l  the  fabr ic  be  exposed to 
u l t rav io le t  l igh t  fo r  a  per iod  exceed ing seven days .  
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412-3 Construct ion Requirements:  

412-3 .01 Weather  Limitat ions:  

Nei ther  the aspha l t  b inder  coat  nor fabr ic  sha l l  be p laced when weather 
cond i t ions ,  in  the  op in ion  o f  the  Engineer ,  a re  no t  su i tab le .   For  
p lacement o f  the  aspha l t  b inder coat ,  the min imum a i r  and pavement 
tempera ture  sha l l  be  50  degrees  F and r is ing.   A i r  and pavement 
tempera ture sha l l  a lso  be su f f ic ien t  to a l low the aspha l t  b inder coat  to 
ho ld  the  fabr ic  in  p lace .  

412-3 .02 Equipment:  

(A)   Asphal t  Distr ibutor  Truck:  

The aspha l t  d is t r ibu tor  t ruck  sha l l  meet  the  min imum requ i rements  o f  
Subsec t ion  404-3 .02(A)  o f  the  spec i f i ca t ions .   The aspha l t  d is t r ibu tor  
t ruck  sha l l  be  capab le o f  spray ing the  aspha l t  b inder coat  a t  the 
app l ica t ion  ra te  as  approved by  the  Engineer .   No s t reak ing,  sk ipp ing,  
o r  d r ipp ing wi l l  be  permi t ted .   The d is t r ibu tor  t ruck  sha l l  a lso  be 
equ ipped wi th  a  hand spray  a t tachment hav ing a  s ingle  nozz le and 
pos i t i ve  shut -o f f  va lve .  

(B)   Fabr ic  Handl ing Equipment:  

Mechan ica l  o r  manua l  laydown equ ipment  sha l l  be  capab le  o f  lay ing the 
fabr ic  smooth ly .  

(C)   Miscel laneous Equipment:  

St i f f  b r is t le  b rooms or  squeegees to  smooth  the fabr ic ,  sc issors  or  
b lades to  cu t  the fabr ic ,  and brushes  fo r  app ly ing aspha l t  a t  fabr ic  
over laps  sha l l  be  prov ided.   Pneumat ic  ro l l ing equ ipment  to  smooth  the 
fabr ic  in to  the  aspha l t  b inder ,  sand ing equ ipment  to  app ly  a  b lo t te r  sand, 
and brooming equ ipment may be requ i red  by  the  Engineer  to  improve 
the  ins ta l la t ion  procedure.   Refer  to  Subsec t ions  404-3 .02(B) ,  (C) ,  and 
(D)  o f  the  spec i f ica t ions  fo r  equ ipment  requ i rements .  

412-3 .03 Surface Preparat ion:  

The pavement  sur face on  wh ich  the  fabr ic  is  to be  p laced sha l l  be 
c leaned to  remove a l l  d i r t ,  water ,  o i l  and  any  vegeta t ion  or  debr is .  

412-3 .04 Appl icat ion of  the  Asphal t  Binder  Coat :  

The aspha l t  b inder  coat  sha l l  be  un i formly  spray  app l ied  to  the  prepared 
dry  pavement  sur face  by means o f  the  aspha l t  d is t r ibu tor  t ruck  a t  the 
ra te  o f  0 .25  ga l lons  per  square  yard  or  as  recommended by  the  fabr ic  
manufac turer  and as approved by  the  Engineer .   Some under ly ing 
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sur faces  may requ i re  a  h igher  o r  lower  app l ica t ion  ra te .   A tes t  s t r ip  may 
be  necessary  to  de termine the  proper  app l ica t ion  ra te .  

App l ica t ion  o f  the  aspha l t  b inder  coat  sha l l  be  pr imar i ly  by  the  d is t r ibu tor  
t ruck  spray  bar  wi th  hand spray ing kept  to  a  min imum.   Tempera ture  o f  
the  aspha l t  b inder  coat  sha l l  be  su f f ic ien t ly  h igh  to  permi t  a  un i fo rm 
spray  pa t te rn .   The min imum tempera ture  o f  aspha l t  in  the  d is t r ibu tor  
tank  sha l l  be  290 degrees  F.   However ,  to  avo id  damage to  the  fabr ic ,  
the  aspha l t  tempera ture  in  the  tank  sha l l  no t  exceed 325 degrees  F.  

The ta rge t  wid th  o f  the  aspha l t  b inder  app l ica t ion  sha l l  be  the  wid th  of  
the  pavement  fabr ic  p lus  6  inches .   The aspha l t  b inder  sha l l  be  app l ied 
on ly  as  fa r  in  advance o f  the  fabr ic  ins ta l la t ion as  is  appropr ia te  to 
ensure a  tacky  b inder sur face  a t  the  t ime o f  the fabr ic  p lacement .   Fabr ic  
sha l l  be  p laced the  same worksh i f t  as the aspha l t  b inder  coat  is  app l ied .   
Tra f f ic  sha l l  no t  be  a l lowed on  the  aspha l t  b inder  coat .   Excess  aspha l t  
o r  sp i l l s  sha l l  be c leaned f rom the road sur face to avo id f lush ing and 
fabr ic  movement .  

412-3 .05 Fabr ic  Placement:  

The fabr ic  sha l l  be  p laced,  wi th  the  heat  bonded s ide  up ,  on  the  aspha l t  
b inder  coat  us ing mechanica l  o r  manua l  laydown equ ipment  capab le  o f  
p rov id ing a  smooth  ins ta l la t ion  o f  the  fabr ic  wi th  a  min imum amount  o f  
wr ink l ing or  fo ld ing.   P lacement  o f  the  fabr ic  wi l l  take  p lace  pr io r  to  the 
t ime when the aspha l t  b inder  coat  has  coo led  enough to  s ta r t  los ing i ts  
tack iness .   Wr ink les  o r  fo lds  wh ich  remain  in  the fabr ic  and are  la rge 
enough to  be  fo lded over  1 /2  inch  or  more  sha l l  be  s l i t  and  la id  f la t  in to 
the  b inder  coat .   S l i t  fo lds  o r  wr ink les  sha l l  be  sh ingle - lapped in  the 
d i rec t ion  o f  the  pav ing opera t ion .   Brooming and/or  pneumat ic  ro l l ing 
wi l l  be  requ i red  to  max imize  fabr ic  contac t  wi th  under ly ing pavement 
sur face .  

Over lap  o f  fabr ic  jo in ts  sha l l  be  a  min imum of  3  inches  to  ensure  fu l l  
c losure o f  the  jo in t ,  bu t  sha l l  no t  exceed 6 inches .   Transverse  jo in ts 
sha l l  be  lapped in  the  d i rec t ion  o f  pav ing to p revent  edge p ickup by the 
paver .  The center  o f  a  longi tud ina l  over lapped jo in t  sha l l  be  loca ted 
wi th in  1  foo t  o f  the  center  o f  a  lane or  wi th in  1  foo t  o f  the  center l ine 
be tween two ad jacent  lanes .  A second app l icat ion  o f  hand-p laced 
aspha l t  b inder  may be  requ i red  a t  laps  and repa i rs  as  de termined by  the 
Engineer  to  ensure  proper  b ind ing o f  the  nar row doub le  fabr ic  layer .  

A l l  a reas  wi th  fabr ic  p laced sha l l  be  paved the  same worksh i f t .   No 
veh ic les o r  equ ipment except  necessary cons t ruc t ion  equ ipment  as 
approved by  the  Engineer  and emergency  veh ic les  wi l l  be  a l lowed to  
d r ive  on  the  fabr ic .  

Remova l  and rep lacement  o f  any  fabr ic  tha t  is  damaged wi l l  be  the 
respons ib i l i t y  o f  the  cont rac tor .  

TABLE OF CONTENTS INDEX



SECTION 412 

389 
 

412-3 .06 Appl icat ion of  Blot ter  Mater ia ls :  

Blo t te r  mater ia l  may be  spread over  aspha l t -sa tura ted  fabr ic ,  i f  approved 
by  the  Engineer ,  to  fac i l i ta te  movement  o f  equ ipment  dur ing cons t ruc t ion 
or  to  p revent  tear ing or  de laminat ion  o f  the  fabr ic .   I f  b lo t te r  sand is  
app l ied ,  excess  quant i t ies  sha l l  be  removed f rom the  fabr ic  p r io r  to 
p lac ing the  aspha l t ic  concre te .  

412-3 .07 Placement  of  the  Asphal t ic  Concrete:  

Al l  a reas  where  fabr ic  has  been p laced sha l l  be  paved wi th  aspha l t ic  
concre te  dur ing the  same work  sh i f t .   P lacement  o f  the  aspha l t ic  
concre te  sha l l  c lose ly  fo l low fabr ic  lay  down.   The tempera ture  o f  the 
aspha l t ic  concre te when de l ivered  sha l l  no t  exceed 325 degrees  F.   In  
the  event  tha t  aspha l t  b inder  coat  b leeds  th rough the  fabr ic  caus ing 
cons t ruc t ion  prob lems before  the over lay  is  p laced,  the  a f fec ted  areas 
sha l l  be  b lo t ted by  spread ing b lo t te r  sand.  Excess  sand sha l l  be 
removed be fore  beginn ing the  pav ing opera t ion .   In  the  event  o f  a ra in fa l l  
on  the  fabr ic  pr io r  to  the  p lacement  o f  the  aspha l t ic  concre te ,  the  fabr ic  
must  be  a l lowed to  d ry  comple te ly  be fore  the  aspha l t ic  concre te  is  
p laced.   To  avo id  movement  o r  damage to  the  fabr ic  dur ing the  pav ing 
opera t ion ,  the tu rn ing o f  the  paver  and o ther veh ic les  sha l l  be  gradua l  
and kept  to  a  min imum.  

412-4 Method of  Measurement:  

The pavement  fabr ic  in ter layer  wi l l  be measured by the  square  yard ,  in -
p lace .  

Bi tuminous  mater ia l  tha t  is  requ i red  fo r  the  aspha l t  b inder  coat  wi l l  be 
measured by  the  ton .  

T ime to  app ly  the  aspha l t  b inder  coat  is  de f ined as  the  hours  wi th in  a  
work  sh i f t  tha t  an  approved d is t r ibu tor  t ruck  conta in ing the  spec i f ied 
b i tuminous  mater ia l  i s  requ i red  by  the  Engineer  to be  a t  the  work  s i te .  

The t ime wh ich  is  requ i red  to  app ly  the  aspha l t  b inder  coat  wi l l  be 
measured to  the  neares t  hour  fo r  the  ac tua l  number  o f  hours  requ i red  in 
any  one work sh i f t ;  however ,  when the t ime requ i red  is  less than four 
hours  in  any  work  day ,  the  t ime wi l l  be  measured as  four  hours .  

412-5 Basis  of  Payment:  

The accepted  quant i t ies o f  pavement  fabr ic ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  square  yard  wh ich 
pr ice  sha l l  be  fu l l  compensat ion  fo r  fu rn ish ing a l l  labor ,  mater ia ls ,  and 
equ ipment ,  and per fo rming a l l  opera t ions in  connect ion  wi th  p lac ing the 
pavement  fabr ic  in te r layer  as  shown on the  pro jec t  p lans  and as 
spec i f ied  and descr ibed here in .  
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The accepted quant i t ies  o f  b i tuminous  mater ia l  for  the  aspha l t  b inder 
coat  comple te  in  p lace ,  measured as  prov ided above,  wi l l  be  pa id  fo r  a t  
the  cont rac t  un i t  p r ice per  ton ,  except  tha t  ad jus tments  in  the  cont rac t  
un i t  p r ice ,  in  accordance wi th  the  requ i rements  o f  Tab le  1005-1 ,  wi l l  be  
made fo r  the  quant i t ies  o f  mater ia l  represented  by  the  cor respond ing 
tes t  resu l ts .  

Payment  fo r  a l l  measures necessary to  d i rec t  and escor t  t ra f f i c  th rough 
the  area  where  the  pavement  fabr ic  is  be ing p laced wi l l  be  made as 
spec i f ied  under  Sec t ion  701 o f  the  spec i f i ca t ions .  

No measurement o r  d i rec t  payment wi l l  be made fo r  pneumat ic  ro l l ing or  
b rooming wh ich  is  requ i red  or  a t  the  d i rec t ion  o f  the  Engineer .  

No measurement  o r  d i rec t  payment  wi l l  be  made fo r  fu rn ish ing,  app ly ing,  
and remov ing sand b lo t te r  mater ia l  wh ich  may be  requ i red  by  the 
Engineer .  

The accepted  quant i ty  o f  t ime to  app ly the  aspha l t  b inder  coat ,  measured 
as  prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  hour,  
wh ich  payment  sha l l  be  fu l l  compensat ion  fo r  app ly ing the  aspha l t  b inder 
coat .  

SECTION 413 ASPHALTIC CONCRETE (ASPHALT-RUBBER):  

413-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  cons t ruc t ing Aspha l t ic  
Concre te  (Aspha l t  Rubber) ,  here ina f te r  aspha l t ic  concre te ,  by  fu rn ish ing 
a l l  mater ia ls ,  mix ing a t  a  p lan t ,  hau l ing and p lac ing a  mix tu re  o f  
aggregate  mater ia ls ,  minera l  admix ture ,  and b i tuminous  mater ia l  
(aspha l t  rubber )  to  fo rm a  pavement  course  or  to  be  used fo r  o ther 
spec i f ied purposes ,  in  accordance wi th  the  de ta i ls  shown on the pro jec t  
p lans  and the  requ i rements  o f  these spec i f ica t ions,  and as  d i rec ted  by  
the  Engineer .  

413-2 Asphal t ic  Concrete  Mix  Design Cr i ter ia :  

Mix  des igns  wi l l  be  per fo rmed in  accordance wi th  Ar izona Tes t  
Method 815,  mod i f ied  as necessary  fo r  Aspha l t ic  Concre te  (Aspha l t -
Rubber ) .   Mix  des igns  sha l l  meet  the  c r i te r ia  in  Tab le  413-1 .  

TABLE 413-1  
ASPHALTIC CONCRETE MIX DESIGN CRITERIA 

Cr i ter ia  Requirement  
1.  Ef fec t ive  Vo ids :  %,  Range 5 .5  ±  1 .0 
2 .  Vo ids  in  Minera l  Aggregate :  %,  Min .  19 .0 
3 .  Absorbed Aspha l t -Rubber :  %,  Range 0  -  1 .0 
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413-3 Mater ia ls :  

For  compara t ive  purposes ,  quant i t ies  shown in  the  b idd ing schedu le 
have been ca lcu la ted  as  shown in  the  Spec ia l  Provis ions .  

413-3 .01 Minera l  Aggregate:  

The cont rac tor  sha l l  prov ide  a  source o f  minera l  aggregate  in  
accordance wi th  the  requ i rements  o f  Sec t ion  1001 o f  the  spec i f i ca t ions . 

When the  cont rac tor  se lec ts  a  source or  sources ,  i t  sha l l  no t i fy  the 
Engineer .   The cont rac tor  sha l l  be  so le ly  respons ib le  fo r  assur ing tha t  
the  minera l  aggregate  meets  a l l  requ i rements  and, when processed,  is  
fu l ly  capab le  o f  p rov id ing aspha l t ic  concre te  wh ich  meets  a l l  the 
requ i rements  o f  these spec i f i ca t ions .  

Coarse  and in te rmed ia te minera l  aggregate  sha l l  cons is t  o f  c rushed 
grave l ,  c rushed rock ,  o r  o ther  approved iner t  mater ia ls  wi th  s imi la r  
charac ter is t ics ,  o r  a  combina t ion  thereo f ,  con forming to  the 
requ i rements  o f  these spec i f i ca t ions .  

F ine  minera l  aggregate  sha l l  be  ob ta ined f rom crushed grave l  o r  c rushed 
rock .   A l l  uncrushed mater ia l  pass ing a  No.  4  s ieve  sha l l  be  removed 
pr io r  to  the  c rush ing,  sc reen ing,  and wash ing opera t ions  necessary  to 
p roduce the  spec i f ied  gradat ion .   The cont ractor  sha l l  no t i fy  the 
Engineer  a  min imum of  48  hours  in  advance o f  c rush ing the  mater ia l  to  
be  used as  minera l  aggregate ,  so  a l l  c rush ing opera t ions  are  inspec ted .   
Ex is t ing s tockp i le  mater ia l  wh ich  has  no t  been inspec ted  dur ing c rush ing 
wi l l  no t  be  permi t ted  fo r  use  un less  the  cont rac tor  is  ab le  to  document 
to  the  Engineer ’s  sa t is fac t ion  tha t  the  minera l  aggregate  has  been 
c rushed.   Any  mater ia l  inspec ted  by  the  Depar tment as  c rushed mater ia l  
sha l l  be  separa ted  f rom the  cont rac tor ’s  o ther  s tockp i les  and reserved 
fo r  use  by  the  Depar tment .  

Minera l  aggregate  sha l l  be  separa ted  in to  s tockp i les  by  the  cont rac tor .   
No ind iv idua l  s tockp i le  o r  ho t  b in  usage sha l l  be  less  than 3  percent  o f  
the  to ta l  minera l  aggrega te .   No ind iv idua l  s tockp i le  sha l l  be  permi t ted 
to  conta in  more  than 6 .0  percent  pass ing the  No.  200 s ieve  when tes ted 
in  accordance wi th  Ar izona Tes t  Method 201.  I f  necessary ,  the 
cont rac tor  sha l l  wash the  minera l  aggregate  to  meet  th is  requ i rement .  

Minera l  aggregate  fu rn ished fo r  mix  des igns  sha l l  be  representa t ive  o f  
the  source(s )  and sampled  f rom the mater ia l  s tockp i les  to be  u t i l i zed in 
aspha l t ic  concre te  p roduct ion .   Mix  des igns  sha l l  con form to  the  grad ing 
l imi ts  in  Tab le  413-2 ,  when tes ted  in  accordance wi th  Ar izona Tes t  
Method 201.  
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TABLE 413-2  
MIX DESIGN GRADING LIMITS 

Sieve Size  
Percent  Passing 

Without  Admixture  With Admixture  
3/4  Inch 100 100 
1 /2  Inch 80  -  100 80  -  100 
3 /8  Inch 65  -  80 65  -  80 

No.  4  28  -  42 29  -  43 
No.  8  14  -  22 15  -  23 

No.  200 0  -  2 .5 0  -  3 .5 

Minera l  aggregate  sha l l  con form to  the  requ i rements  in  Tab le  413-3 
when tes ted  in  accordance wi th  the  app l icab le  tes t  methods .  

Tes ts  on  aggregates  ou t l ined  in  Tab le  413-3 ,  o ther than abras ion ,  sha l l  
be  per fo rmed on mater ia ls  fu rn ished fo r  mix  des ign  purposes and 
compos i ted to  the  mix des ign  gradat ion .   Abras ion sha l l  be  per fo rmed 
separa te ly  on  samples f rom each source o f  minera l  aggregate .   A l l  
sources  sha l l  meet  the  requ i rements  fo r  abras ion .  

TABLE 413-3  
MINERAL AGGREGATE CHARACTERISTICS 

Character is t ics Test  Method Requirement  
Combined Bu lk  Oven Dry  
Spec i f ic  Grav i ty  

Ar izona Tes t  
Method 251 2 .350 –  2 .850 

Combined Water  
Absorp t ion 

Ar izona Tes t  
Method 251 0  –  2 .5% 

Sand Equ iva len t  

AASHTO T 176 
(Af te r  thorough ly  

s iev ing the  sample ,  
no  add i t iona l  

c lean ing o f  the  f ines  
f rom the  p lus  No.  4  

mater ia l  i s  
requ i red . )  

Min imum 55 

Frac tured  Coarse   
Aggregate  Par t ic les  

Ar izona Tes t  
Method 212 

Min imum 85% (a t  
leas t  two f rac tu red  

faces)  and 
min imum 92% (a t  

leas t  one 
f rac tu red  face)  
de termined on  

p lus   
No.  4  mater ia l  

Abras ion AASHTO T 96 

100 Rev. ,  Max 
9% 

500 Rev. ,  Max 
40% 
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TABLE 413-3  
MINERAL AGGREGATE CHARACTERISTICS 

Carbonates  (On ly  i f  the  
aspha l t ic  concre te  is  the  
des igned f ina l  pavement  
sur face  normal ly  used by  
t ra f f i c ;  de tours  and 
temporary  pav ing are  
exc luded. )  

Ar izona Tes t  
Method 238 Max imum 20% 

 
413-3 .02 Minera l  Admixture:  

Minera l  admix tu re  wi l l  be requ i red .   The amount  sha l l  be  1  percent ,  by 
we igh t  o f  the  minera l  aggregate .   Minera l  admix tu re  sha l l  be  e i ther 
Por t land cement ,  b lended hydrau l ic  cement ,  o r  hydra ted  l ime conforming 
to  the  requ i rements  o f  Tab le  413-4 .  

TABLE 413-4  
MINERAL ADMIXTURE 

Mater ia l  Requirement  
Por t land Cement ,  Type I  o r ,  Type I I  ASTM C150 
Blended Hydrau l ic  Cement ,  Type IP ASTM C595 
Hydra ted  L ime ASTM C1097 

 
A Cer t i f i ca te  o f  Ana lys is  conforming to  the  requ i rements  o f  
Subsec t ion  106.05 o f  the  spec i f ica t ions  sha l l  be  submi t ted to  the 
Engineer .  

413-3 .03 Bi tuminous Mater ia l :  

Bi tuminous  mater ia l  sha l l  be  aspha l t - rubber  conforming to  the 
requ i rements  o f  Sec t ion  1009 o f  the  spec i f i ca t ions .   The type o f  aspha l t -
rubber sha l l  be  as  shown in  the Spec ia l  Prov is ions.   The c rumb rubber 
gradat ion  sha l l  be  Type B conforming to  the  requ i rements  o f  
Sec t ion  1009 o f  the  spec i f i ca t ions .  

The percent  o f  aspha l t - rubber  used sha l l  be  based on  the  we igh t  o f  to ta l  
mix  (aspha l t - rubber ,  minera l  aggregate ,  and minera l  admix tu re) .  

The percent  o f  aspha l t - rubber  to  be  used wi l l  be  spec i f ied  by  the 
Engineer .  

In  no  case sha l l  the  aspha l t - rubber  be  d i lu ted wi th  ex tender  o i l ,  
kerosene,  o r  o ther  so lvents .   Any  aspha l t - rubber  so  contaminated  wi l l  
be  re jec ted .  

Any  kerosene or  o ther  so lvents  used in  the  c lean ing o f  equ ipment  sha l l  
be  purged f rom the  sys tem pr io r  to  any  subsequent  use o f  that  
equ ipment .  
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413-3 .04 Blot ter  Mater ia l :  

An app l ica t ion  o f  b lo t te r  mater ia l  may be requ i red  fo l lowing the 
p lacement  o f  the  aspha l t ic  concre te  and pr io r  to  open ing the  roadway to 
t ra f f i c .   The b lo t te r  mater ia l  sha l l  con form to  the  requ i rements  of  
Sec t ion  404 o f  the  spec i f i ca t ions .   The b lo t te r  mater ia l  sha l l  be  app l ied 
in  one or  more app l ica t ions  fo r  a to ta l  app l ica t ion  o f  2  pounds per  square 
yard .   The Engineer  may reduce or  e l imina te  b lo t ter  mater ia l  i f  deemed 
to  be  unnecessary .  

413-4 Mix  Design:  

Approx imate ly  300 pounds o f  p roduced minera l  aggregate ,  in  p ropor t ion 
to  the  an t ic ipa ted  percent  usage,  sha l l  be  ob ta ined by  the  cont rac tor  and 
wi tnessed by  the  Engineer  so  tha t  bo th  par t ies  a re  sa t is f ied  tha t  samples 
are  representa t ive  o f  the  minera l  aggregate  to  be  u t i l i zed  in  the  aspha l t ic  
concre te  p roduc t ion .  

In  add i t ion  to  the  minera l  aggregate  samples ,  the  cont rac tor  sha l l  a lso 
fu rn ish  the  Engineer  wi th  representa t ive  samples  o f  the  fo l lowing 
mater ia ls :   a  5 -pound sample  o f  the  c rumb rubber p roposed fo r  use ,  1 
ga l lon  o f  aspha l t  cement f rom the  in tended supp l ie r ,  3  ga l lons  o f  the 
proposed mix tu re  o f  aspha l t  and rubber ,  and a  1-ga l lon  can o f  the 
proposed minera l  admix ture .   These mater ia ls  must  be  representa t ive  o f  
the  mater ia l  wh ich wi l l  subsequent ly  be  used in  the  produc t ion  of  
aspha l t ic  concre te .  

I f  the  minera l  aggregate  does  no t  meet  the  requ i rements  o f  
Subsec t ion  413-3 .01  o f  the  spec i f i ca t ions ,  no  mix  des ign  wi l l  be 
prepared.   The cont rac tor  sha l l  take  the  necessary  s teps  to  p rov ide 
mater ia l  meet ing the  speci f ied  requ i rements .  

Along wi th  the  samples  fu rn ished fo r  mix  des ign  tes t ing,  the  cont rac tor  
sha l l  submi t  a  le t te r  exp la in ing in  de ta i l  i t s  methods  o f  p roduc ing minera l  
aggregate  inc lud ing wast ing,  wash ing,  b lend ing,  p ropor t ion ing,  e tc . ,  and 
any  spec ia l  o r  l imi t ing cond i t ions  i t  may propose.   The cont rac tor ’s  le t te r  
sha l l  a lso s ta te  the  source(s )  o f  minera l  aggregate ,  the  source  and type 
o f  aspha l t  cement ,  the  source  and type o f  c rumb rubber ,  and the  source 
and type o f  minera l  admixtu re .  

Wi th in  10  work ing days  of  rece ip t  o f  a l l  samples  and the  cont rac tor 's  
le t te r  in  the  Cent ra l  Labora tory ,  the  Depar tment  wi l l  p rov ide  the 
cont rac tor  wi th  a  mix des ign  conta in ing the type and percentage o f  
aspha l t - rubber ;  the type  and source  o f  aspha l t  cement ;  the type  and 
source  o f  c rumb rubber ;  the  type ,  source ,  and percentage o f  minera l  
admix tu re ;  the  source(s )  o f  minera l  aggregate  and the  percentage f rom 
each s tockp i le ;  the  compos i te  minera l  aggregate  gradat ion ;  the 
combined minera l  aggregate  and minera l  admix ture  gradat ion ;  and any  
spec ia l  o r  l imi t ing cond i t ions .  
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The cont rac t  t ime es tab l ished fo r  the  comple t ion  o f  the  work  inc ludes 
10  work ing days  fo r  the requ i red  tes t ing and the  deve lop ing o f  the  
approved mix  des ign .  

Aspha l t ic  concre te  p roduct ion  sha l l  no t  begin  un t i l  there  is  an  approved 
mix  des ign .  

413-5 Mix  Design Revis ions:  

At  any  t ime a f te r  p roduc t ion  o f  aspha l t ic  concre te has  been s ta r ted  us ing 
the  approved mix  des ign ,  changes may be  proposed by  the  cont rac tor  o r  
d i rec ted  by  the  Engineer .  

The cont rac tor  sha l l  no t  change i ts  methods  o f  c rush ing,  sc reen ing,  
wash ing,  o r  s tockp i l ing f rom those used dur ing produc t ion  o f  mater ia l  
used fo r  mix des ign  purposes wi thout  approva l  o f  the Engineer ,  o r  
wi thout  reques t ing a  new mix  des ign .  

I f  changes are made in  the  source  or  type  o f  b i tuminous  mater ia l  or  the 
source(s )  o f  minera l  aggregate ,  o r  changes are  made in  the  propor t ions 
o f  minera l  aggregate  equa l  to  o r  grea ter  than 5 percentage po in ts ,  
add i t iona l  tes t ing to  the  ex ten t  deemed necessary by  the  Engineer  wi l l  
be  per fo rmed in  o rder  tha t  the  Engineer  may be  sa t is f ied  tha t  the  mix  
des ign  c r i te r ia  wi l l  be  met.  

Dur ing produc t ion  o f  aspha l t ic  concre te ,  the  cont rac tor ,  on the  bas is  of  
f ie ld  tes t  resu l ts ,  may request  a  change to  the  approved mix  des ign .   The  
Engineer  wi l l  eva lua te  the  proposed changes and no t i fy  the  cont rac tor  
o f  the Engineer ’s  dec is ion  wi th in  two work ing days o f  the  rece ip t  o f  the 
reques t .  

I f ,  a t  any  t ime,  unapproved changes are  made by  the  cont rac tor  in  the 
source or  type  o f  b i tuminous  mater ia l ,  source(s )  of  minera l  aggregate ,  
p roduc t ion  methods ,  o r  propor t iona l  changes in  v io la t ion  o f  approved 
mix  des ign  s t ipu la t ions ,  produc t ion  sha l l  cease un t i l  a  new mix  des ign  is  
deve loped a t  no  add i t iona l  cos t  to  the  Depar tment ,  o r  the  cont rac tor  
compl ies  wi th  the  approved mix  des ign .  

At  any  t ime a f te r  the  mix  des ign  has  been approved,  the  cont rac tor  may 
request  a  new mix  des ign .   The cos ts assoc ia ted wi th  the  tes t ing o f  
mater ia ls  in  the  deve lop ing o f  mix  des igns  requested  by  the  cont rac tor  
a f te r  a  mix  des ign  acceptab le  to  the  Depar tment  has  been deve loped 
sha l l  be  borne by  the  cont rac tor .  

I f  the  Engineer  de termines  tha t  a  new mix  des ign  is  necessary  due to 
changes in  minera l  aggregate  charac ter is t ics  o r  gradat ion ,  cos ts 
assoc ia ted  wi th  the  deve lopment  o f  the  new mix  des ign  sha l l  be  borne 
by  the  cont rac tor .  

A new mix  des ign  can be  deve loped by  the  Engineer  a t  any  t ime the 
Engineer  deems necessary .   Shou ld  such a  new mix  des ign  requ i re  
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rev is ions  to  the  cont rac tor 's  opera t ions  wh ich  resu l t  in  add i t iona l  cos t  to 
the  cont rac tor ,  i t  w i l l  be re imbursed for  these cos ts .   However ,  the 
Engineer  reserves  the  r igh t  to  mod i fy  the  aspha l t - rubber  conten t  wi thout  
compensat ion  be ing made to  the  cont rac tor  invo lv ing add i t iona l  
opera t ion  cos ts .  

413-6 Acceptance of  Mater ia ls :  

413-6 .01 Genera l :  

The cont rac tor 's  a t ten t ion  is  d i rec ted  to  the  requ i rements  o f  
Subsec t ion  105.13  o f  the spec i f i ca t ions ,  Remova l  o f  Unacceptab le  and 
Unauthor ized  Work .  

I f  the  produc t ion  o f  aspha l t ic  concre te  is  s topped e i ther  fo r  fa i lu re  to 
meet  the  requ i rements spec i f ied  in  Subsec t ion  413-6 .03  o f  the 
spec i f i ca t ions  or  because changes are  made in the  mix  des ign ,  samples 
wi l l  be  taken fo r  ca lcu la t ing new consecut ive  averages  e i ther  a f te r  
p roduc t ion  resumes or  a f te r  the  changes in  the  mix  des ign  have been 
made.   The acceptance o f  the  minera l  aggregate  gradat ion  and the 
b i tuminous  mater ia l  con ten t  wi l l  be  de termined on the  bas is  o f  the tes ts 
spec i f ied in  Subsec t ion  413-6 .03 o f  the  spec i f i ca t ions .   The Engineer 
reserves  the  r igh t  to  inc rease the  f requency  o f  sampl ing and tes t ing upon 
the  resumpt ion  o f  aspha l t ic  concre te  p roduc t ion .  

413-6 .02 Minera l  Aggregate:  

Aggregate  sha l l  be f ree o f  de le ter ious mater ia ls ,  c lay  ba l ls ,  and adher ing 
f i lms  or  o ther  mater ia ls  tha t  p revent thorough coat ing o f  the aggregate  
wi th  the  b i tuminous  mater ia l .  

Pr io r  to  and dur ing aspha l t ic  concre te  p roduc t ion,  the  Engineer  sha l l  
ob ta in  and tes t  samples  o f  minera l  aggregate  fo r  the  de terminat ion  of  
the  sand equ iva len t  and f rac tu red coarse aggregate  par t ic les .   Samples 
sha l l  be  ob ta ined f rom the  co ld feed be l t  p r io r  to  add i t ion  o f  minera l  
admix tu re ,  o r  f rom the  s tockp i les  when sampl ing f rom the  co ld  feed be l t  
i s  no t  poss ib le .   Shou ld  such tes t ing ind ica te  resu l ts  no t  meet ing the 
requ i rements  ou t l ined  in  Tab le  413-3  fo r  sand equ iva len t  and f rac tu red 
coarse  aggregate  par t ic les ,  opera t ions  sha l l  cease and the  cont rac tor  
sha l l  have the  op t ion  o f  reques t ing a  new mix  des ign  or  cor rec t ing 
de f ic ienc ies  in  the  aggregate  s tockp i les .  

413-6 .03 Asphal t ic  Concrete:  

(A)   Minera l  Aggregate  Gradat ion:  

Pr io r  to  the  in i t ia l  s ta r tup o f  aspha l t ic  concre te  p roduc t ion ,  and pr io r  to 
s ta r tup  a f te r  any  subsequent  mix  des ign  rev is ions  a f fec t ing gradat ion ,  a 
sample  o f  the combined minera l  aggregate  sha l l  be  tes ted .   The mineral  
aggregate  sha l l  meet  the  gradat ion requ i rements  fo r  the  th ree-
consecut ive  tes t  l imi ts  ind ica ted  be low.   I f  the  minera l  aggregate  does 
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no t  meet  these requ i rements ,  p roduc t ion  sha l l  no t  begin  un t i l  the  minera l  
aggregate  is  in  compl iance wi th  th is  requ i rement .  

For  each approx imate  500 tons  o f  aspha l t ic  concrete  p roduced,  a t  leas t  
one sample  o f  minera l  aggregate  wi l l  be  taken.  Samples  wi l l  be  taken 
in  accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 105 on a 
random bas is .   For  ba tch  p lan ts ,  the  sample  sha l l  be  taken f rom the  ho t  
b ins .   For  p lan ts  o ther  than ba tch  p lan ts ,  the  sample  sha l l  be  taken f rom 
the  co ld  feed be l t .   Samples  wi l l  be  taken by  means o f  a  sampl ing dev ice 
wh ich  is  capab le  o f  ob ta in ing representa t ive samples .   The dev ice ,  wh ich 
sha l l  be  approved by  the  Engineer ,  sha l l  be  fu rn ished by  the  cont rac tor .   
In  any  sh i f t  tha t  the  produc t ion  o f  aspha l t ic  concre te  is  less  than 
500 tons ,  a t  leas t  one sample  wi l l  be  taken. 

Samples  wi l l  be  tes ted  fo r  con formance wi th  the  mix  des ign  gradat ion ,  
wi th  o r  wi thout  minera l  admix tu re  as  appropr ia te ,  in  accordance wi th  the 
requ i rements  o f  Ar izona Tes t  Method 201. 

The gradat ion  wi l l  be  cons idered to  be  acceptab le  un less  the  average o f  
any  th ree-consecut ive  tests  o r  the  resu l t  o f  any  s ingle  tes t  var ies  f rom 
the  mix  des ign  gradat ion  percentages  as  fo l lows: 

Passing Sieve Number  of  Tests  
Three Consecut ive  One  

3/8  Inch  and la rger ±  4  ±  6  
No.  4  ±  4  ±  6  
No.  8  ±  3  ±  5  

No.  200 ± 1 .0  ±  1 .5  
 
One hundred percent  o f  the  mater ia l  sha l l  pass  the  la rges t  s ieve  s ize 
shown in  Tab le  413-2 .  

At  any  t ime tha t  tes t  resu l ts  ind ica te  tha t  the  gradat ion  does  no t  fa l l  
w i th in  a l l  o f  the  l imi ts  ind ica ted ,  the  produc t ion  of  aspha l t ic  concre te 
sha l l  cease immedia te ly  and sha l l  no t  begin  aga in  un t i l  a  ca l ib ra t ion  tes t  
ind ica tes tha t  the gradat ion  is  wi th in  the th ree-consecut ive  tes t  l imi ts  
ind ica ted .  

(B)   Asphal t -Rubber  Content :  

Dur ing produc t ion o f  aspha l t ic  concre te ,  the  cont rac tor  sha l l  ma in ta in at  
the  p lan t  s i te  a  nuc lear  aspha l t  con ten t  gauge ca l ib ra ted  and opera ted 
in  accordance wi th Ar izona Tes t  Method 421.   At  the  d isc re t ion o f  the 
Engineer ,  the  Depar tment  may choose to  p repare  the ca l ib ra t ion  samples 
fo r  use  by the cont rac tor .   Under the observa t ion  o f  the Engineer ,  the 
cont rac tor  sha l l  de termine  the  aspha l t - rubber  conten t  by means o f  the 
nuc lear  aspha l t  con ten t  gauge a  min imum of  four t imes per  fu l l  sh i f t .   
The Engineer  sha l l  de termine  the  t imes tha t  the  samples  are taken.   The 
cont rac tor ’s  techn ic ians  per fo rming the  tes t ing,  inc lud ing the  ca l ib ra t ion 
o f  the  nuc lear  gauge,  sha l l  meet  the  techn ic ian  requ i rements  g iven in  
the  Depar tment ’s  Sys tem fo r  the  Eva lua t ion  o f  Tes t ing Labora tor ies .   
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The requ i rements  may be  ob ta ined f rom ADOT Mater ia ls  Group,  1221 
Nor th  21s t  Avenue,  Phoen ix ,  AZ  85009.    

Produc t ion  o f  aspha l t ic  concre te  sha l l  cease immedia te ly  and the  p lan t  
and/or  the  nuc lear  aspha l t  con ten t  gauges re-ca l ib rated  i f  any  s ingle  test  
resu l t  var ies  by  an  amount  grea ter  than ±  0 .60 ,  o r  the  average o f  th ree-
consecut ive  tes t  resu l ts  var ies  by  an  amount  grea ter  than ±  0 .40 ,  f rom 
the  amount  d i rec ted  by  the  Engineer .   Mater ia l  tha t  has  a l ready  been 
produced may be  used on  the  pro jec t  i f  the s ingle  tes t  va lue 
representa t ive  o f  tha t  mater ia l  var ies  by  an  amount  f rom ±  0 .61 
to  ±  0 .75 ,  inc lus ive ,  f rom the  amount  d i rec ted  by  the  Engineer .   Mater ia l  
tha t  has  a l ready  been produced may no t  be  used on  the  pro jec t  i f  the 
s ingle  tes t  va lue  representa t ive  o f  tha t  mater ia l  var ies  by  an  amount 
grea ter  than ±  0 .75  f rom the  amount  d i rec ted  by  the Eng ineer  un less ,  by 
re tes t ing,  the  mater ia l  i s  found to  be  acceptab le .  

413-7 Construct ion Requirements:  

413-7 .01 Qual i ty  Control :  

Qual i ty  con t ro l  o f  minera l  aggregate  produc t ion  and aspha l t ic  concre te 
p roduc t ion  sha l l  be  the  respons ib i l i ty  o f  the  cont rac tor .   The cont rac tor  
sha l l  per fo rm su f f ic ien t  tes t ing to  assure  tha t  minera l  aggregate  and 
aspha l t ic  concre te  a re  p roduced wh ich  meet  a l l  spec i f ied  requ i rements.   
The Engineer  reserves  the  r igh t  to  ob ta in  samples  o f  any  por t ion  o f  any 
mater ia l  a t  any  po in t  o f  the  opera t ions  fo r  the  Engineer 's  own use.  

413-7 .02 Stockpi l ing:  

The cont rac tor  wi l l  no t  be a l lowed to  feed the  ho t  p lan t  f rom s tockp i les 
conta in ing less  than two fu l l  days o f  produc t ion  un less  on ly  two days 
produc t ion  remain  to  be done or  spec ia l  cond i t ions  ex is t  where  the 
Engineer  deems th is  requi rement  wa ived.  

Minera l  aggregate  sha l l  be  separa ted  and s tockp i led  so  tha t  segregat ion 
is  min imized.   An approved d iv ider  o f  su f f ic ien t  s ize  to  p revent 
in te rmingl ing o f  s tockp i les  sha l l  be  prov ided. 

413-7 .03 Proport ioning,  Dry ing,  Heat ing,  and Mix ing:  

The aspha l t ic  concre te  ho t  p lan t  sha l l  con form to the  requ i rements  o f  
Sec t ion  403 o f  the  spec i f ica t ions .  

Un less  approved by  the Engineer ,  no  ind iv idua l  minera l  aggregate  
s tockp i le  o r  ho t  b in usage sha l l  be  less  than 3 percent  o f  the  to ta l  
minera l  aggregate .  

Changes in  s tockp i le  or  ho t  b in  use  in  excess  o f  5  percent  f rom the 
approved mix  des ign  wi l l  no t  be  permi t ted  wi thout  the  approva l  o f  the 
Engineer .  
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No f ine  mater ia l  wh ich  has  been co l lec ted  in  the  dus t  co l lec t ion  sys tem 
sha l l  be  re turned to  the mix tu re  un less co l lec ted  f ines are un i fo rmly 
metered  in to  the  mix tu re .   

The mois tu re conten t  of  the  aspha l t ic  concre te  sha l l  no t  exceed 
0 .5  percent .   The mois tu re  conten t  wi l l  be  de termined in  accordance wi th 
Ar izona Tes t  Method 406. 

The tempera ture  o f  aspha l t ic  concre te  o r  minera l  aggregate  upon 
d ischarge f rom the  dryer  sha l l  no t  exceed 350 degrees  F.  

413-7 .04 Plac ing and Finishing:  

(A)   Genera l  Requirements:  

The hand l ing o f  aspha l t ic  concre te  sha l l  a t  a l l  t imes be  such as  to 
min imize  segregat ion .   Any  aspha l t ic  concrete  wh ich  d isp lays 
segregat ion  sha l l  be  removed and rep laced. 

Al l  equ ipment  sur faces  sha l l  be  t rea ted  when necessary  wi th  a  p roduc t  
approved by  the  Engineer  in  o rder  to  p revent  the  s t ick ing o f  aspha l t ic  
concre te .  

Before  aspha l t ic  concre te  is  p laced,  the  sur face  to  be  paved sha l l  be 
c leaned o f  a l l  ob jec t ionab le  mater ia l  and tacked wi th  b i tuminous  mater ia l  
in  accordance wi th  the  requ i rements  o f  Sec t ion  404 o f  the  spec i f i ca t ions . 

The base or  subgrade upon wh ich  the  aspha l t ic  concre te  is  to  be  p laced 
sha l l  be  prepared in  accordance wi th  the  app l icab le  requ i rement  fo r  the 
mater ia l  invo lved and main ta ined in  a  smooth  and f i rm cond i t ion  un t i l  
p lacement .   Aspha l t ic  concre te  sha l l  no t  be  p laced on  a  f rozen or  
excess ive ly  wet  base or  subgrade. 

Aspha l t ic  concre te  sha l l  be  p laced on ly when the tempera ture  o f  the 
sur face on  wh ich the  aspha l t ic  concre te  is  to be  p laced is  a t  leas t  
65  degrees  F and the  ambien t  tempera ture  a t  the  beginn ing o f  p lacement  
is  a t  leas t  65  degrees  F and r is ing.   The p lacement  sha l l  be s topped 
when the  ambien t  tempera ture  is  70  degrees  F or  less  and fa l l ing.  

At  any  t ime,  the  Enginee r  may requ i re  tha t  the  work  cease or  tha t  the 
work  day  be  reduced in  the  event tha t  weather  condi t ions ,  e i ther  ex is t ing 
or  expec ted ,  a re  an t ic ipa ted  to  have an  adverse  e f fec t  upon the  aspha l t ic  
concre te .  

Pr io r  to  open ing to  any  t ra f f i c ,  the  Engineer  may requ i re  an  app l ica t ion 
o f  l ime water  (a  min imum of  50  pounds o f  l ime per  2 ,000 ga l lons  o f  
water ) .   L ime water  sha l l  be  app l ied in  a  manner  tha t  un i fo rmly  covers 
the  en t i re  sur face  o f  the  pav ing pass .   No separa te  payment  wi l l  be  made 
fo r  l ime water  o r  i ts  app l ica t ion ,  the  cos t  be ing cons idered as  inc luded 
in  th is  cont rac t  i tem. 
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Al l  aspha l t ic  concre te  sha l l  be  p laced e i ther  as  a  leve l ing course  or  as 
a  sur fac ing course .   Leve l ing courses  are  de f ined as  courses  p laced fo r  
the  pr imary  purpose o f  ra is ing an  ex is t ing paved or  unpaved sur face  to 
a  smooth  p lane.   Sur fac ing courses are  de f ined as  courses  p laced to 
serve  e i ther  as  the  t ra f f i c  sur face or  as  a  sur face  upon wh ich  a  f in ish ing 
course  or  sea l  coa t  is  to  be  p laced. 

Th ickness  o f  leve l ing and sur fac ing courses  wi l l  be  shown on the  pro jec t  
p lans .   No change in  th ickness  wi l l  be  a l lowed wi thout  the  wr i t ten 
approva l  o f  the  Engineer .  

(B)   Loading Asphal t ic  Concrete  into the  Paving Machine:  

I f  the  aspha l t ic  concre te  is  dumped d i rec t ly  in to  the pav ing mach ine  f rom 
the  hau l ing t rucks ,  care  sha l l  be  taken to  avo id ja r r ing the  mach ine or  
mov ing i t  ou t  o f  a l ignment .   No ver t ica l  load  shal l  be  exer ted  on  the 
pav ing mach ine  by  the  t rucks .   Trucks ,  wh i le  dumping,  sha l l  be  secure ly  
a t tached to  the  pav ing mach ine .  

I f  the  aspha l t ic  concre te  is  dumped upon the  sur face  be ing paved and 
subsequent ly  loaded in to the  pav ing mach ine ,  the  load ing equ ipment  
sha l l  be  se l f -suppor t ing and sha l l  no t  exer t  any  ver t ica l  load  on  the 
pav ing mach ine .   Subs tan t ia l ly  a l l  o f  the  aspha l t ic  concre te sha l l  be 
p icked up  and loaded in to the  pav ing mach ine .  

(C)   Plac ing and Finishing Asphal t ic  Concrete  by  Means of  
 Sel f -Propel led Paving Machines:  

Al l  courses  o f  aspha l t ic  concre te  sha l l  be  p laced and f in ished by  means 
o f  se l f -p rope l led  pav ing mach ines  except  under  cer ta in  cond i t ions  or  a t  
cer ta in  loca t ions  where  the  Engineer  deems the  use  o f  se l f -p rope l led 
pav ing mach ines  imprac t ica l .  

In  o rder  to  ach ieve ,  as  fa r  as  p rac t ica l ,  a  cont inuous  opera t ion ,  the 
speed o f  the pav ing mach ine  sha l l  be  coord ina ted  wi th  the  produc t ion of  
the  p lan t .  

Se l f -p rope l led pav ing mach ines sha l l  spread the  mix tu re wi thout  
segregat ion  or  tear ing wi th in  the  spec i f ied  to le rances ,  t rue  to  the  l ine,  
grade,  and c rown ind icated  on  the  pro jec t  p lans .   Pavers  sha l l  be  
equ ipped wi th  hoppers  and augers  wh ich  wi l l  d is t r ibu te  the  mix tu re 
un i fo rmly  in  f ron t  o f  ad justab le  screeds .  

Screeds  sha l l  inc lude any  s t r ike-o f f  dev ice  opera ted  by  tamping or  
v ib ra t ing ac t ion  wh ich is  e f fec t ive wi thout  tear ing,  shov ing,  o r  gouging 
the  mix tu re  and wh ich  produces  a  course  wi th  a un i fo rm tex ture  and 
dens i ty  fo r  the  fu l l  w id th  be ing paved.   Screeds  sha l l  be  ad jus tab le  as 
to  he igh t  and c rown and sha l l  be  equ ipped wi th  a  cont ro l led  heat ing 
dev ice  for  use  when requ i red .  
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Tapered sec t ions  no t  exceed ing 8  fee t  in  wid th ,  o r  widened sec t ions  no t  
exceed ing 4  fee t  in  wid th may be p laced and f in ished by  o ther  means 
approved by  the  Engineer.  

(D)   Automat ica l ly  Actuated Control  System: 

Except  under  cer ta in cond i t ions or  a t  cer ta in loca t ions where the 
Engineer  deems the  use o f  au tomat ic  cont ro ls  imprac t ica l ,  aspha l t ic  
concre te  sha l l  be  p laced and f in ished by  means o f  se l f -p rope l led  pav ing 
mach ines  equ ipped wi th  an  au tomat ica l ly  ac tua ted  cont ro l  sys tem. 

The cont ro l  sys tem sha l l  con t ro l  the  e leva t ion  o f  the  screed a t  each end 
by  cont ro l l ing the  e leva t ion  o f  one end d i rec t ly  and the  o ther  end 
ind i rec t ly ,  e i ther  th rough cont ro l l ing the  t ransverse s lope or ,  a l te rna te ly  
when d i rec ted ,  by  cont ro l l ing the  e leva t ion  o f  each end independent ly .  

The cont ro l  sys tem sha l l  be  capab le  o f  work ing wi th  the  fo l lowing 
dev ices  wh ich  sha l l  be  furn ished wi th  the  mach ine :  

(1 )  Sk i - type  dev ice a t  leas t  30  fee t  in  length ,  suppor ted 
th roughout  i ts  en t i re  length ;  

(2 )  Shor t  sk i ;  

(3 )  500 fee t  o f  con t ro l  l ine  and s takes ;  and 

(4 )  Jo in t  matcher  shoe. 

The cont ro l  l ine sha l l  be se t  and main ta ined tau t  by  the  cont rac tor  to the 
grade and a l ignment  es tab l ished by  the  Engineer .  

Fa i lu re  o f  the  cont ro l  sys tem to  func t ion proper ly  sha l l  be cause fo r  the 
suspens ion  o f  the  aspha l t ic  concre te  opera t ions .  

413-7 .05 Joints:  

Longi tud ina l  jo in ts  o f  each course  sha l l  be  s taggered a  min imum of  1 
foo t  wi th  re la t ion  to  the  longi tud ina l  jo in t  o f  the  immedia te  under ly ing 
course .  

The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions to  min imize  exposed 
longi tud ina l  edges .   Un less  o therwise  approved by  the Engineer ,  the 
cont rac tor  sha l l  l imi t  the p lacement o f  aspha l t ic  concre te  courses ,  in  
advance o f  ad jacent courses ,  to  one sh i f t  o f  aspha l t ic  concre te 
p roduc t ion .   The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions  in  such 
a  manner to e l imina te  exposed longi tud ina l  edges  over  weekends or  
ho l idays .  

Longi tud ina l  jo in ts  sha l l  be  loca ted  wi th in  1  foo t  o f  the  center  o f  a  lane 
or  wi th in  1 foo t  o f  the center l ine be tween two adjacent  lanes .   Jo in ts 
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sha l l  be  fo rmed by  a  s lope shoe or  ho t  lapped and sha l l  be  compacted 
wh i le  the  mix tu re  is  s t i l l  ho t .  

Be fore  a  sur face  course is  p laced in  contac t  wi th  a  co ld  t ransverse 
cons t ruc t ion  jo in t ,  the  co ld  ex is t ing aspha l t ic  concre te  sha l l  be  t r immed 
to  a  ver t ica l  face  by cu t t ing the  ex is t ing aspha l t ic  concre te  back  fo r  i ts  
fu l l  dep th  and expos ing a  f resh  face .   Af te r  p lacement  and f in ish ing o f  
the  new aspha l t ic  concrete ,  bo th  s ides  o f  the  jo int  sha l l  be  dense and 
the  jo in t  sha l l  be  we l l  sealed .   The sur face  in  the  area  o f  the  jo in t  sha l l  
con form to  the  requ i rements  here ina f te r  spec i f ied  fo r  sur face  to le rances  
when tes ted  wi th  the  s t ra igh tedge p laced across  the  jo in t .  

When sur fac ing courses  are  p laced on  10- foo t  or  wider  shou lders  tha t  
a re  to  rece ive  a  rumble  s tr ip ,  any  longi tud ina l  jo in t  be tween the  shou lder 
and the  t rave l  lane sha l l  be  loca ted  a t  the  t rave l  lane  edge o f  the  rumble 
s t r ip .  

413-7 .06 Compact ion:  

(A)   Genera l  Requirements:  

The tempera ture  o f  asphal t ic  concre te  jus t  pr io r  to  compact ion  sha l l  be 
a t  leas t  275 degrees  F.  

The whee ls  o f  compactors  sha l l  be  wet ted  wi th  water ,  o r  i f  necessary 
soapy water ,  o r  a  p roduc t  approved by  the  Engineer  to p revent  the 
aspha l t ic  concre te  f rom st ick ing to  the  s tee l  whee ls  dur ing ro l l ing.   The 
Engineer  may change the  ro l l ing procedure  i f  in  the  Engineer 's  judgment  
the  change is  necessary  to  p revent  p ick ing up  o f  the  aspha l t ic  concre te .  

(B)   Equipment:  

For  courses  grea ter  than 1  inch  in  nomina l  th ickness ,  a  min imum of  one 
s ta t ic  s tee l -whee l  compactor  and two v ib ra to ry  s tee l -whee l  compactors 
sha l l  be prov ided; however ,  su f f ic ien t  v ibra to ry s tee l -whee l  compactors 
sha l l  be  prov ided so  tha t  the  drums o f  the  compactors  when s taggered 
wi l l  cover  the  en t i re  wid th o f  the  pav ing mach ine .  

For  courses  o f  1  inch  or  less  in  nomina l  th ickness ,  a  min imum of  th ree  
s ta t ic  s tee l -whee l  compactors  sha l l  be  prov ided; however ,  su f f ic ient  
compactors  must  be  prov ided so  tha t  the drums o f  the  compactors when 
s taggered wi l l  cover  the  en t i re  wid th  o f  the  pav ing mach ine  on  the  in i t ia l  
fo rward  pass  wh i le  a  s ta t ic  compactor  remains  to  comple te  f ina l  ro l l ing.   
I f  the  aspha l t ic  concre te  p roduc t ion  ra te  exceeds 250 tons  per  hour ,  an 
add i t iona l  s ta t ic  s tee l -whee l  compactor  sha l l  be  prov ided. 

The compactors  sha l l  we igh  no t  less  than 8  tons .  

The compactors  sha l l  be  se l f -p rope l led  and sha l l  be  opera ted  wi th  the  
dr ive  whee l  in  the  fo rward  pos i t ion .   V ib ra to ry ro l le rs  sha l l  be  used in 
the  mode requ i red  by  the Engineer .  V ib ra to ry  compactors  sha l l  no t  be 
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used in  the  v ib ra to ry  mode fo r  courses  o f  1  inch or  less  in  nomina l  
th ickness .  

(C)   Rol l ing Procedure:  

Vibra tory  compactors  sha l l  be used fo r  in i t ia l  b reakdown on courses 
grea ter  than 1  inch  in  nomina l  th ickness .   Sta t ic  s tee l  whee l  compactors,  
o r  v ib ra to ry  compactors  in  the  s ta t ic  mode,  sha l l  be  used fo r  in i t ia l  
b reakdown on courses 1 inch  or  less  in  nominal  th ickness .   In i t ia l  
b reakdown ro l le rs  sha l l  be  main ta ined no  more  than 300 fee t  beh ind  the 
pav ing mach ine .   The ro l le r (s )  fo r  f ina l  compact ion  sha l l  fo l low as  c lose ly 
beh ind the  in i t ia l  b reakdown as  prac t ica l ,  such tha t  a  un i formly  smooth 
sur face  is  ach ieved.   As  many passes  as  are  poss ib le  sha l l  be  made wi th  
the  compactors be fore  the  tempera ture  o f  the aspha l t ic  concre te  fa l ls  
be low 220 degrees  F.  

Al l  edges  sha l l  be  compacted  by  methods  approved by  the  Engineer ,  
wh i le  the  mix tu re  is  s t i l l  ho t .  

413-7 .07 Compact ing Miscel laneous I tems and Surfaces:  

Aspha l t ic  concre te used in  the  cons t ruc t ion  o f  misce l laneous i tems and 
sur faces  sha l l  be  compacted  us ing compactors ,  ho t -hand tampers ,  
smooth ing i rons ,  mechan ica l  v ib ra t ing hand tampers ,  o r  wi th  o ther  
dev ices  to  the  ex ten t  cons idered necessary  by  the  Engineer .  

413-7 .08 Smoothness and Surface Tolerances: 

Al l  courses o f  aspha l t ic  concre te sha l l  be compacted as requ i red ,  
smooth  and t rue  to  the  requ i red  l ines ,  grades ,  and d imens ions .  

The Spec ia l  Prov is ions may requ i re  the  smoothness  o f  the  f ina l  
pavement  sur face  to  be  tes ted  in  accordance wi th  Subsec t ion  109.13  o f  
the  spec i f i ca t ions .  

Regard less  o f  whether  tes t ing in  accordance wi th  Subsec t ion  109.13  o f  
the  spec i f i ca t ions  is  spec i f ied  or  no t ,  the  fo l lowing requ i rements  sha l l  
be  met :  

(A)  The sur face  o f  the  f ina l  l i f t  o f  aspha l t ic  concre te  p laced 
under th is  sec t ion  o f  the spec i f i ca t ions sha l l  be tes ted  and 
sha l l  no t  vary  by  more  than 1 /8  inch  f rom the  lower  edge o f  
a  10- foo t  s t ra igh tedge when i t  i s  p laced in  the  longi tud ina l  
d i rec t ion  ( inc lud ing across  t ransverse  jo in ts ) ,  and when i t  i s  
p laced in  the  t ransverse  d i rec t ion  across  longi tud ina l  jo in ts ;  

(B)  The sur face  o f  any l i f t  o f  aspha l t ic  concre te  p laced under  th is  
sec t ion o f  the  spec i f i ca t ions ,  o ther  than the f ina l  l i f t ,  sha l l  
be  tes ted  and sha l l  no t  vary  by more  than 1 /4  inch f rom the 
lower  edge o f  a  10- foo t  s t ra igh tedge when i t  i s  p laced in  the 
longi tud ina l  d i rec t ion  ( inc lud ing across  t ransverse  jo in ts ) ,  
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and when i t  i s  p laced in  the  t ransverse  d i rec t ion  across 
longi tud ina l  jo in ts ;  and 

(C)  Al l  dev ia t ions  exceed ing the  spec i f ied  to le rances  above sha l l  
be  cor rec ted  by  the  cont rac tor ,  to  the sa t is fac t ion  o f  the 
Engineer .  

413-7 .09 Acceptance:  

Aspha l t ic  concre te wi l l  be  accepted  comple te  in  p lace ,  i f ,  in  the  judgment 
o f  the  Engineer ,  the  aspha l t ic  concre te  reasonab ly  conforms to  the 
requ i rements  spec i f ied  here in .   Aspha l t ic  concre te  tha t  is  no t  acceptab le 
and is  re jec ted sha l l  be  rep laced to  the sa t is fac t ion  o f  the  Engineer  and 
a t  no  add i t iona l  cos t  to  the  Depar tment .  

413-8 Method of  Measurement:  

Aspha l t ic  concre te  wi l l  be  measured by  the  ton  fo r  the  mix tu re  ac tua l ly  
used,  wh ich  wi l l  inc lude the  we igh t  o f  minera l  aggregate ,  minera l  
admix tu re ,  and aspha l t - rubber .   Measurement  wi l l  inc lude any  we igh t  
used in  cons t ruc t ion  o f  in te rsec t ions ,  tu rnouts ,  o r  o ther  misce l laneous 
i tems or  sur faces .  

Aspha l t - rubber  mater ia l  wi l l  be  measured by  the  ton .  

The we igh t  o f  the  aspha l t - rubber mater ia l  sha l l  e i ther  be de termined by 
we igh ing  d i rec t ly  enrou te  f rom the  reac t ion  vesse l  to  the  po in t  o f  de l ivery 
o r  be  de termined f rom the  we igh t  o f  the  aspha l t  cement  and the  we igh t  
o f  the  rubber  minus  wastage.  

Minera l  admix tu re  wi l l  be  measured by  the  ton .  

413-9 Basis  of  Payment:  

The accepted  quant i t ies  o f  aspha l t ic  concre te ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  at  the  cont rac t  un i t  p r ice  per  ton ,  wh ich  pr ice 
sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace ,  as  spec i f ied 
here in .  

Payment  fo r  the  aspha l t - rubber  wi l l  be  made by  the  ton ,  inc lud ing aspha l t  
cement  and c rumb rubber .   The resu l ts  o f  a  nuc lear  aspha l t  con ten t  
gauge sha l l  no t  be  used to  de termine the  we igh t  o f  aspha l t - rubber 
mater ia l  as  the  bas is  o f  payment .   Ad jus tments  in  payment  sha l l  be  made 
in  accordance wi th  the  requ i rements  o f  Subsec t ion  1009-2 .03  o f  the 
spec i f i ca t ions .  

Minera l  admix tu re  wi l l  be  pa id  fo r  a t  the  predetermined pr ice  es tab l ished 
in  the  Bidd ing Schedu le .  
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When requ i red  in  the  Spec ia l  Prov is ions ,  payment  fo r  smoothness  sha l l  
be  made in  accordance wi th  the  requ i rements  o f  Subsec t ion  109.13  o f  
the  spec i f i ca t ions .  

When l ime water  is  used,  no  separa te  payment  wi l l  be  made fo r  the  l ime 
water  o r  i ts  app l ica t ion ,  the  cos t  be ing cons idered as  inc luded in th is  
cont rac t  i tem.  

SECTION 414 ASPHALTIC CONCRETE FRICTION COURSE 
(ASPHALT-RUBBER):  

414-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  cons t ruc t ing Aspha l t ic  
Concre te  Fr ic t ion Course  (Aspha l t -Rubber ) ,  here ina f te r  aspha l t ic  
concre te ,  by  fu rn ish ing a l l  mater ia ls ,  mix ing a t  a  p lan t ,  hau l ing and 
p lac ing a  mix tu re  o f  aggregate  mater ia ls ,  minera l  admix tu re ,  and 
b i tuminous  mater ia l  (aspha l t - rubber)  to  fo rm a pavement  course  or  to  be 
used for  o ther  spec i f ied  purposes ,  in  accordance wi th  the  de ta i ls  shown 
on the  pro jec t  p lans  and the  requ i rements  o f  the  spec i f i ca t ions ,  and as 
d i rec ted  by  the  Engineer .  

414-2 Asphal t ic  Concrete  Mix  Design Cr i ter ia :  

Mix  des igns  wi l l  be  per fo rmed in  accordance wi th  Ar izona Tes t  
Method 814,  mod i f ied  as necessary  fo r  Aspha l t ic  Concre te  Fr ic t ion  
Course  (Aspha l t -Rubber ) .   The a l lowab le  range o f  percent  absorbed 
aspha l t - rubber  sha l l  be  0-1 .0 ,  when tes ted  in  accordance wi th  Ar izona 
Tes t  Method 806. 

414-3 Mater ia ls :  

For  compara t ive  purposes ,  quant i t ies  shown in  the  b idd ing schedu le 
have been ca lcu la ted  as  shown in  the  Spec ia l  Provis ions .  

414-3 .01 Minera l  Aggregate:  

The cont rac tor  sha l l  prov ide  a  source o f  minera l  aggregate  in  
accordance wi th  the  requ i rements  o f  Sec t ion  1001 o f  the  spec i f i ca t ions .  

When the  cont rac tor  se lec ts  a  source or  sources ,  i t  sha l l  no t i fy  the 
Engineer .   The cont rac tor  sha l l  be  so le ly  respons ib le  fo r  assur ing tha t  
the  minera l  aggregate  meets  a l l  requ i rements  and, when processed,  is  
fu l ly  capab le  o f  p rov id ing aspha l t ic  concre te  wh ich  meets  a l l  the 
requ i rements  o f  these spec i f i ca t ions .  

Minera l  aggregate  sha l l  be  separa ted  in to  a t  least  two s tockp i les .   No 
ind iv idua l  s tockp i le  o r  ho t  b in  usage sha l l  be  less  than 3  percent  o f  the 
to ta l  minera l  aggregate .  
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Coarse  minera l  aggregate  sha l l  cons is t  o f  c rushed grave l ,  c rushed rock ,  
o r  o ther  approved iner t  mater ia ls  wi th  s imi la r  charac ter is t ics ,  o r  a 
combina t ion  thereo f ,  con forming to  the  requ i rements  o f  these 
spec i f i ca t ions .  

F ine  minera l  aggregate  or  b lend mater ia l  sha l l  cons is t  o f  na tura l  sand, 
sand prepared f rom rock ,  o r  o ther  approved iner t  mater ia ls ,  o r  a 
combina t ion  thereo f ,  con forming to  the  requ i rements  o f  these 
spec i f i ca t ions .  

Minera l  aggregate  fu rn ished fo r  mix  des igns  sha l l  be  representa t ive  o f  
the  source(s )  and sampled  f rom the mater ia l  s tockp i les  to be  u t i l i zed in 
aspha l t ic  concre te  p roduct ion .   Mix  des igns  sha l l  con form to  the  grad ing 
l imi ts  in  Tab le  414-1 ,  when tes ted  in  accordance wi th  Ar izona Tes t  
Method 201.  

TABLE 414-1  
MIX DESIGN GRADING LIMITS 

Sieve Size  Percent  Passing 
Without  Admixture  With Admixture  

3/8  Inch 100 100 
No.  4  30  -  45 31  -  46 
No.  8  4  -  8 5  -  9 

No.  200 0  -  2 .0 0  -  3 .0 
 
Minera l  aggregate  sha l l  con form to  the  requ i rements  in  Tab le  414-2 
when tes ted  in  accordance wi th  the  app l icab le  tes t  methods .  

Tes ts  on  aggregates  ou t l ined  in  Tab le  414-2 ,  o ther than abras ion ,  sha l l  
be  per fo rmed on mater ia ls  fu rn ished fo r  mix  des ign  purposes and 
compos i ted to  the  mix des ign  gradat ion .   Abras ion sha l l  be  per fo rmed 
separa te ly  on  samples f rom each source o f  minera l  aggregate .   A l l  
sources  sha l l  meet  the  requ i rements  fo r  abras ion .  
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TABLE 414-2  
MINERAL AGGREGATE CHARACTERISTICS 

Character is t ic Test  Method Requirement  
Combined Bu lk  Oven 
Dry  Spec i f ic  Grav i ty  Ar izona Tes t  Method 251 2 .350 -  2 .850 

Combined Water 
Absorp t ion Ar izona Tes t  Method 251 0  –  2 .5% 

Sand Equ iva len t  

Ar izona Tes t  Method 242 
(Af te r  thorough ly  s iev ing 
the  sample ,  no  add i t iona l  
c lean ing o f  the  f ines  f rom 
the  p lus  No.  8  mater ia l  i s  

requ i red . )  

Min imum 55 

Frac tured  Coarse  
Aggregate  Par t ic les  Ar izona Tes t  Method 212 

Min imum 85% (a t  
leas t  two f rac tu red  

faces)  and min imum 
92% (a t  leas t  one 

f rac tu red  face) 
F lak iness  Index Ar izona Tes t  Method 233 Max imum 25% 
Carbonates Ar izona Tes t  Method 238 Max imum 20% 

Abras ion AASHTO T 96  100 Rev. ,  Max.  9% 
500 Rev. ,  Max.  40% 

 
414-3 .02 Minera l  Admixture:  

Minera l  admix tu re  wi l l  be requ i red .   The amount  sha l l  be  1 .0  percent ,  by 
we igh t  o f  the  minera l  aggregate .  Minera l  admixtu re  sha l l  be  e i ther 
Por t land cement ,  b lended hydrau l ic  cement ,  o r  hydra ted  l ime conforming 
to  the  requ i rements  o f  Tab le  414-3 .  

TABLE 414-3  
MINERAL ADMIXTURE 

Mater ia l  Requirement  
Por t land Cement ,  Type I  o r ,  Type I I  ASTM C150 
Blended Hydrau l ic  Cement ,  Type IP ASTM C595 
Hydra ted  L ime ASTM C1097 

The cer t i f i ca t ion  and acceptance o f  Por t land cement ,  b lended hydrau l ic  
cement  (Type IP) ,  and hydra ted  l ime sha l l  be  in  accordance wi th 
Mater ia ls  Prac t ice  and Procedure  Di rec t ive  No.  13 ,  "Cer t i f i ca t ion  and 
Acceptance o f  Hydrau l ic  Cement ,  F ly  Ash,  Natu ra l  Pozzo lan ,  Si l i ca 
Fume,  and L ime".  

414-3 .03 Bi tuminous Mater ia l :  

Bi tuminous  mater ia l  sha l l  be  aspha l t - rubber  conforming to  the 
requ i rements  o f  Sec t ion  1009 o f  the  spec i f i ca t ions .   The type o f  aspha l t -
rubber sha l l  be  as  shown in  the Spec ia l  Prov is ions.   The c rumb rubber 
gradat ion  sha l l  be  Type B conforming to  the  requ i rements  o f  
Sec t ion  1009 o f  the  spec i f i ca t ions .  
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The percent  o f  aspha l t - rubber  used sha l l  be  based on  the  we igh t  o f  to ta l  
mix  (aspha l t - rubber ,  minera l  aggregate ,  and minera l  admix tu re) .  

The percent  o f  aspha l t - rubber  to  be  used wi l l  be  spec i f ied  by  the 
Engineer .  

In  no  case sha l l  the  aspha l t - rubber  be  d i lu ted wi th  ex tender  o i l ,  
kerosene,  o r  o ther  so lvents .   Any  aspha l t - rubber  so  contaminated  wi l l  
be  re jec ted .  

Any  kerosene or  o ther  so lvents  used in  the  c lean ing o f  equ ipment  sha l l  
be  purged f rom the  sys tem pr io r  to  any  subsequent  use o f  that  
equ ipment .  

414-4 Mix  Design:  

Approx imate ly  300 pounds o f  p roduced minera l  aggregate ,  in  p ropor t ion 
to  the  an t ic ipa ted  percent  usage,  sha l l  be  ob ta ined by  the  cont rac tor  and 
wi tnessed by  the  Engineer  so  tha t  bo th  par t ies  a re  sa t is f ied  tha t  samples 
are  representa t ive  o f  the  minera l  aggregate  to  be  u t i l i zed  in  the  aspha l t ic  
concre te  p roduc t ion .  

In  add i t ion  to  the  minera l  aggregate  samples ,  the  cont rac tor  sha l l  a lso 
fu rn ish  the  Engineer  wi th  representa t ive  samples  o f  the  fo l lowing 
mater ia ls :   a  5 -pound sample  o f  the  c rumb rubber p roposed fo r  use ,  1 
ga l lon  o f  aspha l t  cement f rom the  in tended supp l ie r ,  3  ga l lons  o f  the 
proposed mix tu re  o f  aspha l t  and rubber ,  and a  1-ga l lon  can o f  the 
proposed minera l  admix ture .   These mater ia ls  must  be  representa t ive  o f  
the  mater ia l  wh ich wi l l  subsequent ly  be  used in  the  produc t ion  of  
aspha l t ic  concre te .  

I f  the  minera l  aggregate  does  no t  meet  the  requ i rements  o f  
Subsec t ion  414-3 .01  o f  the  spec i f i ca t ions ,  no  mix  des ign  wi l l  be 
prepared.   The cont rac tor  sha l l  take  the  necessary  s teps  to  p rov ide 
mater ia l  meet ing the  speci f ied  requ i rements .  

Along wi th  the  samples  fu rn ished fo r  mix  des ign  tes t ing,  the  cont rac tor  
sha l l  submi t  a  le t te r  exp la in ing in  de ta i l  i t s  methods  o f  p roduc ing minera l  
aggregate  inc lud ing wast ing,  wash ing,  b lend ing,  p ropor t ion ing,  e tc . ,  and 
any  spec ia l  o r  l imi t ing cond i t ions  i t  may propose.   The cont rac tor ’s  le t te r  
sha l l  a lso s ta te  the  source(s )  o f  minera l  aggregate ,  the  source  and type 
o f  aspha l t  cement ,  the  source  and type o f  c rumb rubber ,  and the  source 
and type o f  minera l  admixtu re .  

Wi th in  10  work ing days  of  rece ip t  o f  a l l  samples  and the  cont rac tor 's  
le t te r  in  the  Cent ra l  Labora tory ,  the  Depar tment  wi l l  p rov ide  the 
cont rac tor  wi th  a  mix des ign  conta in ing the type and percentage o f  
aspha l t - rubber ;  the type  and source  o f  aspha l t  cement ;  the type  and 
source  o f  c rumb rubber ;  the  type ,  source ,  and percentage o f  minera l  
admix tu re ;  the  source(s )  o f  minera l  aggregate  and the  percentage f rom 
each o f  the  s tockp i le ;  the  compos i te  minera l  aggregate  gradat ion ;  the  
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combined minera l  aggregate  and minera l  admix ture  gradat ion ;  and any  
spec ia l  o r  l imi t ing cond i t ions .  

The cont rac t  t ime es tab l ished fo r  the  comple t ion  o f  the  work  inc ludes 
10  work ing days  fo r  the requ i red  tes t ing and deve lop ing o f  the approved 
mix  des ign .  

Aspha l t ic  concre te  f r ic t ion  course  produc t ion sha l l  no t  begin  un t i l  there 
is  an  approved mix  des ign .  

The cont rac tor  may propose the  use  o f  a  mix  des ign  tha t  has  been 
deve loped fo r  a p rev ious pro jec t .   The proposed mix  des ign  sha l l  meet 
the  requ i rements  o f  these spec i f i ca t ions .   The cont rac tor  sha l l  p rov ide 
ev idence tha t  the  type  and source  o f  b i tuminous  mater ia l ,  the  type  o f  
minera l  admix tu re ,  and the  source  and methods  o f  p roduc ing minera l  
aggregate  have no t  changed s ince  the  fo rmula t ion o f  the  prev ious  mix 
des ign .   The cont rac tor  sha l l  a lso prov ide  cur rent  tes t  resu l ts  fo r  a l l  
spec i f ied  charac ter is t ics  o f  the  minera l  aggregate  proposed fo r  use .   The 
Engineer  wi l l  de termine  i f  the  prev ious ly used mix  des ign  is  su i tab le for  
the  in tended use and i f  the  prev ious  use  o f  the  mix  des ign  was 
sa t is fac tory  to  the  Department .   The Engineer  wi l l  e i ther  approve or  
d isapprove the  proposed mix  des ign .   Shou ld  the  Engineer  d isapprove 
the  use  o f  the  prev ious ly  used mix  des ign ,  the  cont rac tor  sha l l  p repare 
and submi t  a  new mix des ign  proposa l  in  accordance wi th  the  
requ i rements  o f  these spec i f i ca t ions .  

A prev ious ly  used mix  des ign  o lder  than two years f rom the  da te  i t  was 
fo rmula ted ,  sea led ,  s igned,  and da ted  sha l l  no t  be  a l lowed fo r  use .   Once 
approved for  use  on a  p ro jec t ,  a  mix  des ign  may be  used fo r  the dura t ion 
o f  the  pro jec t .  

414-5 Mix  Design Revis ions:  

At  any  t ime a f te r  p roduc t ion  o f  aspha l t ic  concre te has  been s ta r ted  us ing 
the  approved mix  des ign ,  changes may be  proposed by  the  cont rac tor  o r  
d i rec ted  by  the  Engineer .  

The cont rac tor  sha l l  no t  change i ts  methods  o f  c rush ing,  sc reen ing,  
wash ing,  o r  s tockp i l ing f rom those used dur ing produc t ion  o f  mater ia l  
used fo r  mix des ign  purposes wi thout  approva l  o f  the Engineer ,  o r  
wi thout  reques t ing a  new mix  des ign .  

I f  the  cont rac tor  e lec ts  to  change i ts  source  or  type  o f  b i tuminous 
mater ia l ,  the  type  o f  minera l  admix tu re ,  o r  the  source(s )  o f  minera l  
aggregate ,  o r  i f  the  contrac tor  adds  or  de le tes  the  use o f  a  minera l  
aggregate  s tockp i le (s )  regard less  o f  source ,  tes t ing to  the  ex tent  
deemed necessary  by  the Engineer  wi l l  be  per fo rmed in  o rder  tha t  the 
Engineer  may be  sa t is f ied tha t  the  mix  des ign  c r i te r ia  wi l l  be  met .  

Dur ing produc t ion  o f  aspha l t ic  concre te ,  the  cont rac tor ,  on the  bas is  of  
f ie ld  tes t  resu l ts ,  may request  a  change to  the  approved mix  des ign .   The  
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Engineer  wi l l  eva lua te  the  proposed changes and no t i fy  the  cont rac tor  
o f  the Engineer ’s  dec is ion  wi th in  two work ing days o f  the  rece ip t  o f  the 
reques t .  

I f ,  a t  any  t ime,  unapproved changes are  made by  the  cont rac tor  in  the 
source o f  b i tuminous mater ia l ,  source(s )  o f  minera l  aggregate ,  
p roduc t ion  methods ,  o r  propor t iona l  changes in  v io la t ion  o f  approved 
mix  des ign  s t ipu la t ions ,  produc t ion  sha l l  cease un t i l  a  new mix  des ign  is  
deve loped a t  no  add i t iona l  cos t  to  the  Depar tment ,  o r  the  cont rac tor  
compl ies  wi th  the  approved mix  des ign .  

At  any  t ime a f te r  the  mix  des ign  has  been approved,  the  cont rac tor  may 
request  a  new mix  des ign .   The cos ts assoc ia ted wi th  the  tes t ing o f  
mater ia ls  in  the  deve lop ing o f  mix  des igns  requested  by  the  cont rac tor  
a f te r  a  mix  des ign  acceptab le  to  the  Depar tment  has  been deve loped 
sha l l  be  borne by  the  cont rac tor .  

I f  the  Engineer  de termines  tha t  a  new mix  des ign  is  necessary  due to 
changes in  minera l  aggregate  charac ter is t ics  o r  gradat ion ,  cos ts 
assoc ia ted  wi th  the  deve lopment  o f  the  new mix  des ign  sha l l  be  borne 
by  the  cont rac tor .  

A new mix  des ign  can be  deve loped by  the  Engineer  a t  any  t ime the 
Engineer  deems necessary .   Shou ld  such a  new mix  des ign  requ i re  
rev is ions  to  the  cont rac tor 's  opera t ions  wh ich  resu l t  in  add i t iona l  cos t  to 
the  cont rac tor ,  i t  w i l l  be re imbursed for  these cos ts .   However ,  the 
Engineer  reserves  the  r igh t  to  mod i fy  the  aspha l t - rubber  conten t  wi thout  
compensat ion  be ing made to  the  cont rac tor  invo lv ing add i t iona l  
opera t ion  cos ts .  

414-6 Acceptance of  Mater ia ls :  

414-6 .01 Genera l :  

The cont rac tor 's  a t ten t ion  is  d i rec ted  to  the  requ i rements  o f  
Subsec t ion  105.13  o f  the spec i f i ca t ions ,  Remova l  o f  Unacceptab le  and 
Unauthor ized  Work .  

I f  the  produc t ion  o f  aspha l t ic  concre te  is  s topped e i ther  fo r  fa i lu re  to 
meet  the  requ i rements spec i f ied  in  Subsec t ion  414-6 .03  o f  the 
spec i f i ca t ions  or  because changes are  made in the  mix  des ign ,  samples 
wi l l  be  taken fo r  ca lcu la t ing new consecut ive  averages  e i ther  a f te r  
p roduc t ion  resumes or  a f te r  the  changes in  the  mix  des ign  have been 
made.   The acceptance o f  the  minera l  aggregate  gradat ion  and the 
b i tuminous  mater ia l  con ten t  wi l l  be  de termined on the  bas is  o f  the tes ts 
spec i f ied in  Subsec t ion  414-6 .03 o f  the  spec i f i ca t ions .   The Engineer 
reserves  the  r igh t  to  inc rease the  f requency  o f  sampl ing and tes t ing upon 
the  resumpt ion  o f  aspha l t ic  concre te  p roduc t ion .  
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414-6 .02 Minera l  Aggregate:  

Aggregate  sha l l  be f ree o f  de le ter ious mater ia ls ,  c lay  ba l ls ,  and adher ing 
f i lms  or  o ther  mater ia l  tha t  p revent  thorough coat ing o f  the  aggregate  
wi th  the  b i tuminous  mater ia l .  

Pr io r  to  and dur ing aspha l t ic  concre te  p roduc t ion,  the  Engineer  sha l l  
ob ta in  and tes t  samples  o f  minera l  aggregate  fo r  the  de terminat ion  of  
the  sand equ iva len t ,  f rac tu red  coarse  aggregate  pa r t ic les ,  and f lak iness 
index .   Samples  sha l l  be  ob ta ined e i ther  f rom the  co ld  feed be l t  p r io r  to 
the  add i t ion  o f  minera l  admix tu re ,  o r  f rom the s tockp i les  when sampl ing 
f rom the  co ld feed be l t  is  no t  poss ib le .   Shou ld such tes t ing ind ica te 
resu l ts  no t  meet ing the  requ i rements  o f  Tab le  414-2  fo r  sand equ iva len t ,  
f rac tu red  coarse  aggrega te  par t ic les ,  and f lak iness  index ,  opera t ions 
sha l l  cease and the  cont rac tor  sha l l  have the  op t ion  o f  reques t ing a  new 
mix  des ign  or  cor rec t ing de f ic ienc ies  in  the  aggregate  s tockp i les .  

414-6 .03 Asphal t ic  Concrete:  

(A)   Minera l  Aggregate  Gradat ion:  

Pr io r  to  the  in i t ia l  s ta r tup o f  aspha l t ic  concre te  p roduc t ion ,  and pr io r  to 
s ta r tup  a f te r  any  subsequent  mix  des ign  rev is ions  a f fec t ing gradat ion ,  a 
sample  o f  the combined minera l  aggregate  sha l l  be  tes ted .   The mineral  
aggregate  sha l l  meet  the  gradat ion requ i rements  fo r  the  th ree-
consecut ive  tes t  l imi ts  ind ica ted  be low.   I f  the  minera l  aggregate  does 
no t  meet  these requ i rements ,  p roduc t ion  sha l l  no t  begin  un t i l  the  minera l  
aggregate  is  in  compl iance wi th  th is  requ i rement .  

For  each approx imate  500 tons  o f  aspha l t ic  concrete  p roduced,  a t  leas t  
one sample  o f  minera l  aggregate  wi l l  be  taken.  Samples  wi l l  be  taken 
in  accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 105 on a 
random bas is .   For  ba tch  p lan ts ,  the  sample  sha l l  be  taken f rom the  ho t  
b ins .  For  o ther than ba tch  p lan ts ,  the  sample  shal l  be  taken f rom the 
co ld  feed be l t .   Samples  wi l l  be  taken by  means o f  a  sampl ing dev ice 
wh ich  is  capab le  o f  ob ta in ing representa t ive samples .   The dev ice ,  wh ich 
sha l l  be  approved by  the  Engineer ,  sha l l  be  fu rn ished by  the  cont rac tor .   
In  any  sh i f t  tha t  the  produc t ion  o f  aspha l t ic  concre te  is  less  than 
500 tons ,  a t  leas t  one sample  wi l l  be  taken. 

Samples  wi l l  be  tes ted  fo r  con formance to  the  mix  des ign  gradat ion ,  wi th  
o r  wi thout  minera l  admixtu re  as  appropr ia te ,  in  accordance wi th  the 
requ i rements  o f  Ar izona Tes t  Method 201. 

The gradat ion  wi l l  be  cons idered to  be  acceptab le  un less  the  average o f  
any  th ree-consecut ive  tests  o r  the  resu l t  o f  any  s ingle  tes t  var ies  f rom 
the  mix  des ign  gradat ion  percentages  as  fo l lows: 
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Passing Sieve Number  of  Tests  
Three Consecut ive  One  

No.  4  ±  4  ±  6  
No.  8  ±  3  ±  4  

No.  200 ± 1 .0  ±  1 .5  

One hundred percent  o f  the  mater ia l  sha l l  pass  the 3 /8 - inch  s ieve .  

At  any  t ime tha t  tes t  resu l ts  ind ica te  tha t  the  gradat ion  does  no t  fa l l  
w i th in  a l l  o f  the  l imi ts  ind ica ted ,  the  produc t ion  of  aspha l t ic  concre te 
sha l l  cease immedia te ly  and sha l l  no t  begin  aga in  un t i l  a  ca l ib ra t ion  tes t  
ind ica tes tha t  the gradat ion  is  wi th in  the th ree-consecut ive  tes t  l imi ts  
ind ica ted .  

(B)   Asphal t -Rubber  Content :  

Dur ing produc t ion o f  aspha l t ic  concre te ,  the  cont rac tor  sha l l  ma in ta in at  
the  p lan t  s i te  a  nuc lear  aspha l t  con ten t  gauge ca l ib ra ted  and opera ted 
in  accordance wi th Ar izona Tes t  Method 421.   At  the  d isc re t ion o f  the 
Engineer ,  the  Depar tment  may choose to  p repare  the ca l ib ra t ion  samples 
fo r  use  by the cont rac tor .   Under the observa t ion  o f  the Engineer ,  the 
cont rac tor  sha l l  de termine  the  aspha l t - rubber  conten t  by means o f  the 
nuc lear  aspha l t  con ten t  gauge a  min imum of  four t imes per  fu l l  sh i f t .   
The Engineer  sha l l  de termine  the  t imes tha t  the  samples  are  taken.  The 
cont rac tor ’s  techn ic ians  per fo rming the  tes t ing,  inc lud ing the  ca l ib ra t ion 
o f  the  nuc lear  gauge,  sha l l  meet  the  techn ic ian  requ i rements  g iven in  
Mater ia ls  Prac t ice  and Procedure  Di rec t ive  No.  19 ,  “ADOT Sys tem fo r  
the  Eva lua t ion  o f  Tes t ing Labora tor ies” .  

Produc t ion  o f  aspha l t ic  concre te  sha l l  cease immedia te ly  and the  p lan t  
and/or  the  nuc lear  aspha l t  con ten t  gauges re-ca l ib rated  i f  any  s ingle  test  
resu l t  var ies  by  an  amount  grea ter  than ±  0 .60 ,  o r  the  average o f  th ree-
consecut ive  tes t  resu l ts  var ies  by  an  amount  grea ter  than ±  0 .40 ,  f rom 
the  amount  d i rec ted  by  the  Engineer .   Mater ia l  tha t  has  a l ready  been 
produced may be  used on  the  pro jec t  i f  the s ingle  tes t  va lue 
representa t ive  o f  tha t  mater ia l  var ies  by  an  amount  f rom ± 0 .61  to  ±  0 .75 ,  
inc lus ive ,  f rom the  amount  d i rec ted  by  the  Engineer .   Mater ia l  tha t  has  
a l ready  been produced may no t  be  used on  the  pro jec t  i f  the  s ingle  test  
va lue  representa t ive  o f  tha t  mater ia l  var ies  by  an  amount  grea ter  than ± 
0 .75  f rom the  amount  d i rec ted  by  the  Engineer  un less ,  by  re tes t ing,  the 
mater ia l  i s  found to  be  acceptab le .   

414-6 .04 Mater ia l  Spread:  

The es t imated ta rge t  spread ra te  wi l l  be  as  shown in  the  tab le  in  
Subsec t ion 414-3  o f  the spec i f i ca t ions .   The Engineer  may ad jus t  the 
es t imated  ta rge t  spread ra te ,  and es tab l ish  a  new ta rge t  spread ra te ,  as 
necessary  to  ma in ta in  a  su i tab le  th ickness .  

The th ickness  beh ind  the screed sha l l  be  measured by the contrac tor  
con t inuous ly  th roughout  each spread lo t  to  ensure  tha t  the  min imum 
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compacted  th ickness  spec i f ied  in  Subsec t ion  414-3 o f  the  spec i f i ca t ions 
is  be ing met .  

A spread lo t  sha l l  be  cons idered to  be  one-ha l f  sh i f t  o f  p roduc t ion .   The 
cont rac tor  sha l l  record  in fo rmat ion  per ta in ing to each spread lo t  on 
fo rms prov ided by  the  Engineer .   In fo rmat ion  sha l l  inc lude the  pro jec t  
number ,  da te  and per iod  o f  t ime tha t  each spread lo t  was  p laced,  the 
spread lo t  number ,  beginn ing and end ing s ta t ion ,  the  p lans  th ickness ,  
ta rge t  spread ra te ,  and tons  p laced in  each spread lo t .   Comple ted 
spread lo t  fo rms sha l l  be  s igned by  the  cont rac tor  and g iven to  the 
Engineer  a t  the  end o f  each sh i f t .  

The Engineer  wi l l  ca lcu la te  the  quant i ty  requ i red  in  each spread lo t  us ing 
the  ta rge t  spread ra te .  

The ca lcu la ted  quant i ty  requ i red  in  each spread lot  wi l l  be  compared to 
the  ac tua l  quant i ty  p laced.   A  spread lo t  wi l l  be  cons idered to  be 
acceptab le  i f  the  ac tua l  quant i ty  p laced does  no t  vary  by  more  than +5.0 
percent  f rom the  requ i red quant i ty .  

414-7 Construct ion Requirements:  

414-7 .01 Qual i ty  Control :  

Qual i ty  con t ro l  o f  minera l  aggregate  produc t ion  and aspha l t ic  concre te 
p roduc t ion  sha l l  be  the  respons ib i l i ty  o f  the  cont rac tor .   The cont rac tor  
sha l l  per fo rm su f f ic ien t  tes t ing to  assure  tha t  minera l  aggregate  and 
aspha l t ic  concre te  a re  p roduced wh ich  meet  a l l  spec i f ied  requ i rements.   
The Engineer  reserves  the  r igh t  to  ob ta in  samples  o f  any  por t ion  o f  any 
mater ia l  a t  any  po in t  o f  the  opera t ions  fo r  the  Engineer 's  own use. 

414-7 .02 Stockpi l ing:  

The cont rac tor  wi l l  no t  be a l lowed to  feed the  ho t  p lan t  f rom s tockp i les 
conta in ing less  than two fu l l  days o f  produc t ion  un less  on ly  two days 
produc t ion  remain  to  be done or  spec ia l  cond i t ions  ex is t  where  the 
Engineer  deems th is  requi rement  wa ived.  

Minera l  aggregate  sha l l  be  separa ted  and s tockp i led  so  tha t  segregat ion 
is  min imized.   An approved d iv ider  o f  su f f ic ien t  s ize  to  p revent 
in te rmingl ing o f  s tockp i les  sha l l  be  prov ided. 

414-7 .03 Proport ioning,  Dry ing,  Heat ing,  and Mix ing:  

The aspha l t ic  concre te  ho t  p lan t  sha l l  con form to the  requ i rements  o f  
Sec t ion  403 o f  the  spec i f ica t ions .  

Un less  approved by  the Engineer ,  no  ind iv idua l  minera l  aggregate  
s tockp i le  o r  ho t  b in usage sha l l  be  less  than 3 percent  o f  the  to ta l  
minera l  aggregate .  
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No f ine  mater ia l  wh ich  has  been co l lec ted  in  the  dus t  co l lec t ion  sys tem 
sha l l  be  re tu rned to the mix tu re  un less the co l lec ted  f ines are un i fo rmly 
metered  in to  the  mix tu re .  

The mois tu re conten t  of  the  aspha l t ic  concre te  sha l l  no t  exceed 
0 .5  percent .   The mois tu re  conten t  wi l l  be  de termined in  accordance wi th 
Ar izona Tes t  Method 406. 

The tempera ture  o f  aspha l t ic  concre te  o r  minera l  aggregate  upon 
d ischarge f rom the  dryer  sha l l  no t  exceed 350 degrees  F.  

414-7 .04 Plac ing and Finishing:  

(A)   Genera l  Requirements:  

The hand l ing o f  aspha l t ic  concre te  sha l l  a t  a l l  t imes be  such as  to 
min imize  segregat ion .   Any  aspha l t ic  concrete  wh ich  d isp lays 
segregat ion  sha l l  be  removed and rep laced. 

Al l  whee ls  and t i res o f  compactors  sha l l  be  wetted  wi th  water ,  o r  i f  
necessary  soapy  water ,  o r  a  re lease agent  in  order  to  p revent  the 
s t ick ing o f  aspha l t ic  concre te .   A l l  o ther  equ ipment  sur faces  sha l l  be 
t rea ted  when necessary  wi th  a  re lease agent .   On ly  re lease agents 
eva lua ted  th rough NTPEP are  acceptab le  fo r  use.    The resu l ts  f rom 
NTPEP tes t ing,  when tes ted  in accordance wi th AASHTO TP 102,  
sha l l  meet  the  fo l lowing c r i te r ia :  

RELEASE AGENT TEST REQUIREMENT 
Aspha l t  St r ipp ing Tes t  
   D i lu ted  
   Non-Di lu ted  (Fu l l  St rength)  

No St r ipp ing  
No St r ipp ing  

Mix tu re  Sl ide  Tes t  10  g Reta ined,  Max. 

Aspha l t  Per fo rmance Tes t  Less  than or  equa l  to  10 .0% 
a f te r  the  th i rd  cyc le 

 
Re lease agents  wh ich  degrade,  d isso lve ,  o r  in  any  way damage the 
b i tuminous  mater ia l  sha l l  no t  be  used.   Diese l  fue l  sha l l  no t  be  used as 
a  re lease agent .  

Before  aspha l t ic  concre te  is  p laced,  the  sur face  to  be  paved sha l l  be 
c leaned o f  a l l  ob jec t ionab le  mater ia l  and tacked wi th  b i tuminous  mater ia l  
in  accordance wi th  the  requ i rements  o f  Sec t ion  404 o f  the  spec i f i ca t ions . 

Un less  o therwise  spec i f ied  on the pro jec t  p lans ,  aspha l t ic  concre te  sha l l  
no t  be p laced on  the  2- foo t  widened sec t ion where  guardra i l  i s  to be 
ins ta l led .  
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(1 )  Placement  Dates and Weather  Requirements:  

Aspha l t ic  concre te sha l l  be  p laced when the  tempera ture  o f  the  sur face  
on  wh ich  the  aspha l t ic  concre te  is  to  be  p laced is  a t  leas t  85  degrees  F 
and the  ambien t  temperature  a t  the  beginn ing o f  p lacement  is  a t  leas t  
70  degrees  F and r is ing.   The p lacement  sha l l  be  s topped when the 
ambien t  tempera ture  is  75  degrees  F or  less  and fa l l ing.   Nigh t  t ime 
p lacement  may occur  dur ing fa l l ing  tempera ture  i f  the  low tempera ture 
is  70  degrees  F or  h igher.  

No p lacement  o f  aspha l t ic  concre te  sha l l  occur  i f  ambien t  tempera tures 
are  fo recas ted  to  be  a t  o r  be low 40 degrees  F a t  any  t ime dur ing the  day 
or  n igh t  a f te r  p lacement .  

No p lacement  o f  aspha l t ic  concre te  sha l l  occur  i f  ambien t  tempera tures 
exceed,  o r  a re  fo recas ted to  exceed,  110 degrees  F the  day  be fore ,  the 
day  o f ,  o r  the  day  a f te r  pav ing.  

No p lacement  o f  aspha l t ic  concre te  sha l l  occur  i f  sus ta ined wind  speeds 
in  excess  o f  15  mi les  per  hour  a re  fo recas t  on  the  day  o f  the  schedu led 
p lacement .   However ,  the  Engineer  may a l low p lacement  o f  aspha l t ic  
concre te  dur ing h igh  wind  cond i t ions  i f  the  ambien t  tempera ture  is  85 
degrees  F and r is ing.  

No aspha l t ic  concre te  p lacement  sha l l  take  p lace  i f  ra in  occurs  a t  any 
t ime in  the two days  pr ior  to  the  schedu led  p lacement  o f  the  aspha l t ic  
concre te ,  nor  sha l l  p lacement  be  expec ted  to  occur  i f  ra in  is  fo recas t  
dur ing the  proposed day  of  p lacement .   However ,  a t  the  d isc re t ion  o f  the 
Engineer ,  p lacement may commence i f  ac tua l  condi t ions  are  conduc ive 
to  p lacement .     

At  any  t ime,  the  Enginee r  may requ i re  tha t  the  work  cease or  tha t  the 
work  day  be  reduced in  the  event tha t  weather  condi t ions ,  e i ther  ex is t ing 
or  expec ted ,  a re  an t ic ipa ted  to  have an  adverse  e f fec t  upon the  aspha l t ic  
concre te .  

Un less  o therwise  d i rec ted  by the  Engineer ,  no  t ra f f i c  ( inc lud ing 
cons t ruc t ion  t ra f f i c ,  wi th  the  except ion  o f  requ i red s t r ip ing equ ipment )  
sha l l  be  a l lowed on  the  AR-ACFC over lay  un t i l  a t  leas t  e igh t  hours  a f ter  
the  p lacement  o f  AR-ACFC.   The Engineer  may reduce th is  t ime fo r  
mater ia ls  p laced on  ramps and aux i l ia ry  lanes ,  o r  fo r  t ra f f i c  re la ted 
purposes .   Pr io r  to  open ing to  any  t ra f f i c ,  the  Eng ineer  may requ i re  up 
to  th ree  app l ica t ions  o f  l ime water  (a  min imum of  50  pounds o f  l ime per  
2 ,000 ga l lons  o f  water ) .   Reasons may inc lude,  bu t  a re  no t  l imi ted  to ,  
open ing pr io r  to  the  e igh t -hour  cur ing t ime,  o r  ambien t  tempera tures 
above 100 degrees  F.    L ime water  sha l l  be  app l ied  in  a  manner  tha t  
un i fo rmly  covers  the  en t i re  sur face  o f  the  pav ing pass .   No separa te 
payment  wi l l  be  made fo r  l ime water  o r  i ts  app l icat ion ,  the  cos t  be ing 
cons idered as  inc luded in th is  cont rac t  i tem. 
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The cont rac tor  sha l l  p repare  the i r  b id  submi t ta l  and in i t ia l  cons t ruc t ion 
schedu le ,  submi t ted  a t  the  Precons t ruc t ion  Conference as  descr ibed in 
Subsec t ion  108.03  o f  the  spec i f i ca t ions ,  based on  the  fo l lowing 
beginn ing and end ing da tes  fo r  aspha l t ic  concre te  p roduc t ion .   

Average Elevat ion of  
Project ,  Feet  

Beginning and Ending 
Dates 

0 –  3499 
0  –  3499 

3500 –  4999 
5000 –  5999 

6000 and over 

March  15  –  May 31 
September  1  –  October  31  

Apr i l  15  –  October  15 
June 1  –  September  15 

June 1  –  August  15 
 
Any  proposed p lacement  dev ia t ing f rom the  beginning and end ing days 
sha l l  be  de ta i led  in  the  wr i t ten  schedu le  o f  cons t ruct ion  submi t ted  a t  the 
week ly  meet ing descr ibed in  Subsec t ion  108.04  o f  the  spec i f i ca t ions .   
No cont rac t  t ime ex tens ion  wi l l  be  gran ted  fo r  p lacement  ou ts ide  o f  the 
beginn ing and end ing da tes .   Any p lacement dev ia t ing f rom the 
beginn ing and end ing da tes  sha l l  be  a t  the  so le  r isk  o f  the  cont rac tor .    

(2 )  Del ivery  to Screed Uni t :  

Aspha l t ic  concre te  de l ivered  to  the  screed un i t  sha l l  be  a  f ree  f lowing,  
homogeneous mass  in  wh ich  there  is  no  segregat ion ,  c rus ts ,  lumps,  or  
migra t ion  o f  the  aspha l t - rubber .  

Shou ld  any  one or  more  o f  such cond i t ions  be  ev ident  in  the  mater ia l  
de l ivered  to  the  screed un i t ,  and wh ich  cannot  be  e l imina ted  by  one or  
more  o f  the  fo l lowing methods ,  the  Engineer  wi l l  o rder  the  work to  be 
s topped un t i l  cond i t ions are  conduc ive  to the de l ivery  o f  the  mater ia l  in  
the  cond i t ion  as  here inbefore  requ i red :   

(a )  Cover ing hau l ing un i ts  wi th  ta rpau l ins ;  

(b )  Dumping mater ia l  d i rec t ly  in to  the  paver ;  and/or  

(c )  Mov ing the  ho t  p lan t  nearer  to  the  po in t  o f  de l ivery.  

Other  measures  proposed by  the  cont rac tor  wh ich  wi l l  de l iver  aspha l t ic  
concre te  meet ing the  above requ i rements  wi l l  be cons idered by  the  
Engineer .  

(B)   Loading Asphal t ic  Concrete  into the  Paving Machine:  

I f  the  aspha l t ic  concre te  is  dumped d i rec t ly  in to  the pav ing mach ine  f rom 
the  hau l ing t rucks ,  care  sha l l  be  taken to  avo id ja r r ing the  mach ine or  
mov ing i t  ou t  o f  a l ignment .   No ver t ica l  load  shal l  be  exer ted  on  the 
pav ing mach ine  by  the  t rucks .   Trucks ,  wh i le  dumping,  sha l l  be  secure ly  
a t tached to  the  pav ing mach ine .  
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I f  the  aspha l t ic  concre te  is  dumped upon the  sur face  be ing paved and 
subsequent ly  loaded in to  the  pav ing mach ine ,  i t  sha l l  no t  be  dumped a t  
a  d is tance grea ter  than 150 fee t  in  f ron t  o f  the  pav ing mach ine .   The 
load ing equ ipment  sha l l  be  se l f -suppor t ing and sha l l  no t  exer t  any 
ver t ica l  load  on  the  pav ing mach ine .   Subs tan t ia l ly  a l l  o f  the  aspha l t ic  
concre te  sha l l  be  p icked up  and loaded in to  the  pav ing mach ine .  

(C)   Plac ing and Finishing Asphal t ic  Concrete  by  Means of  
 Sel f -Propel led Paving Machines:  

Al l  courses  o f  aspha l t ic  concre te  sha l l  be  p laced and f in ished by  means 
o f  se l f -p rope l led  pav ing mach ines  except  under  cer ta in  cond i t ions  or  a t  
cer ta in  loca t ions  where  the  Engineer  deems the  use  o f  se l f -p rope l led 
pav ing mach ines  imprac t ica l .  

In  o rder  to  ach ieve ,  as  fa r  as  p rac t ica l ,  a  cont inuous  opera t ion ,  the 
speed o f  the pav ing mach ine  sha l l  be  coord ina ted  wi th  the  produc t ion of  
the  p lan t .  

Se l f -p rope l led  pav ing mach ines sha l l  spread the  mix tu re  wi th in  the 
spec i f ied to le rances ,  wi thout  segregat ion  or  tear ing,  t rue  to the l ine ,  
grade,  and c rown ind icated  on  the  pro jec t  p lans .   Pavers  sha l l  be  
equ ipped wi th  hoppers  and augers  wh ich  wi l l  d is t r ibu te  the  mix tu re 
un i fo rmly  in  f ron t  o f  ad justab le  screeds .  

Screeds  sha l l  inc lude any  s t r ike-o f f  dev ice  opera ted  by  tamping or  
v ib ra t ing ac t ion  wh ich is  e f fec t ive wi thout  tear ing,  shov ing,  o r  gouging 
the  mix tu re  and wh ich  produces  a  course  wi th  a un i fo rm tex ture  and 
dens i ty  fo r  the  fu l l  w id th  be ing paved.   Screeds  sha l l  be  ad jus tab le  as 
to  he igh t  and c rown and sha l l  be  equ ipped wi th  a  cont ro l led  heat ing 
dev ice  for  use  when requ i red .  

Tapered sec t ions  no t  exceed ing 8  fee t  in  wid th ,  o r  widened sec t ions  no t  
exceed ing 4  fee t  in  wid th may be p laced and f in ished by  o ther  means 
approved by  the  Engineer.  

(D)   Automat ica l ly  Actuated Control  System: 

Except  under  cer ta in cond i t ions or  a t  cer ta in loca t ions where the 
Engineer  deems the  use o f  au tomat ic  cont ro ls  imprac t ica l ,  aspha l t ic  
concre te  sha l l  be  p laced and f in ished by  means o f  se l f -p rope l led  pav ing 
mach ines  equ ipped wi th  an  au tomat ica l ly  ac tua ted  cont ro l  sys tem. 

The cont ro l  sys tem sha l l  con t ro l  the  e leva t ion  o f  the  screed a t  each end 
by  cont ro l l ing the  e leva t ion  o f  one end d i rec t ly  and the  o ther  end 
ind i rec t ly ,  e i ther  th rough cont ro l l ing the  t ransverse s lope or ,  a l te rna te ly  
when d i rec ted ,  by  cont ro l l ing the  e leva t ion  o f  each end independent ly .  

The cont ro l  sys tem sha l l  be  capab le  o f  work ing wi th  the  fo l lowing 
dev ices  wh ich  sha l l  be  furn ished wi th  the  mach ine :  
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(1 )  Sk i - type  dev ice  a t  leas t  30  fee t  in  length ,  suppor ted 
th roughout  i ts  en t i re  length ;  and 

(2 )  Shor t  sk i .  

Fa i lu re  o f  the  cont ro l  sys tem to  func t ion proper ly  sha l l  be cause fo r  the 
suspens ion  o f  the  aspha l t ic  concre te  opera t ions .  

414-7 .05 Joints:  

Longi tud ina l  jo in ts  sha l l  be  s taggered a  min imum of  1  foo t  wi th  re la t ion  
to  the  longi tud ina l  jo in t  o f  the  immedia te  under ly ing course .  

The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions to  min imize  exposed 
longi tud ina l  edges .   Un less  o therwise  approved by  the Engineer ,  the 
cont rac tor  sha l l  l imi t  the p lacement o f  aspha l t ic  concre te  courses ,  in  
advance o f  ad jacent courses ,  to  one sh i f t  o f  aspha l t ic  concre te 
p roduc t ion .   The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions  in  such 
a  manner to e l imina te  exposed longi tud ina l  edges  over  weekends or  
ho l idays .  

Longi tud ina l  jo in ts  sha l l  be  loca ted  wi th in  1  foo t  o f  the  center l ine  
be tween two ad jacent  lanes .  

414-7 .06 Compact ion:  

(A)   Genera l  Requirements:  

The tempera ture  o f  asphal t ic  concre te  jus t  pr io r  to  compact ion  sha l l  be 
a t  leas t  275 degrees  F.  

The whee ls  o f  compactors  sha l l  be  wet ted  wi th  water ,  o r  i f  necessary 
soapy  water ,  o r  a  re lease agent  approved in  accordance wi th  the 
requ i rements  o f  Subsec t ion  414-7 .04  o f  the  spec i f i ca t ions ,  to p revent 
the  aspha l t ic  concre te  f rom s t ick ing to  the  s tee l  whee ls  dur ing ro l l ing.  
Re lease agents  wh ich  degrade,  d isso lve ,  o r  in  any  way damage the 
b i tuminous  mater ia l  sha l l  no t  be  used.   Diese l  fue l  sha l l  no t  be  used as 
a  re lease agent .  The Engineer  may change the  ro l l ing procedure  i f  in  the 
Engineer 's  judgment  the  change is  necessary  to  prevent  p ick ing up  o f  
the  aspha l t ic  concre te .  

(B)   Equipment:  

Compact ing and smooth ing sha l l  be  accompl ished by  the  use  o f  s ta t ic  
s tee l  whee l  compactors .   V ib ra to r  compactors  may be  used in  the  s ta t ic  
mode on ly .   The compactors  sha l l  be  se l f -p rope l led  and sha l l  be 
opera ted  wi th  the  dr ive  whee l  in  the  fo rward  posi t ion .   A min imum of  
th ree  compactors  sha l l  be  prov ided;  however ,  su f f ic ien t  compactors 
sha l l  be  prov ided so  tha t  the  drums o f  the  compactors  when s taggered 
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wi l l  cover  the  en t i re  w id th  o f  the  pav ing mach ine  dur ing in i t ia l  
b reakdown.  

Compactors  sha l l  be  opera ted  in  accordance wi th  the  manufac turer 's  
recommendat ions .   Compactors  sha l l  be  designed and proper ly  
ma in ta ined so  tha t  they are  capab le  o f  accompl ish ing the  requ i red 
compact ion .  

The compactors  sha l l  we igh  no t  less  than 8  tons .  

(C)   Rol l ing Procedure:  

A pass  sha l l  be  de f ined as  one movement  o f  a compactor  in  e i ther 
d i rec t ion .   Coverage sha l l  be  the  number  o f  passes as  are  necessary  to 
cover  the  en t i re  wid th  be ing paved. 

Compact ion  sha l l  cons is t  o f  the  fo l lowing ro l l ing sequence: 

Rol l ing Sequence  Number  of  Coverages 
In i t ia l  1  
F in ish  1  -  2 

 
A su f f ic ien t  number  o f  compactors  sha l l  be  used for  in i t ia l  b reakdown so 
tha t  when the  compactors  a re  s taggered the  en t i re  wid th  o f  the  mat  be ing 
la id  is  compacted  wi th  one fo rward  pass  o f  the  compactors .   The d is tance 
be tween the  pav ing machine  and the  in i t ia l  ro l l ing sha l l  no t  exceed 300 
fee t .  

A separa te  ro l le r (s )  sha l l  be  used fo r  f ina l  compact ion .   The ro l le r (s )  
used fo r  f ina l  compact ion  sha l l  fo l low as  c lose ly  beh ind  the  in i t ia l  
b reakdown ro l le rs  as  poss ib le .  

Compact ion  wi l l  be  deemed to  be  acceptab le  on  the  cond i t ion  tha t  the 
aspha l t ic  concre te  is  compacted  us ing the  type  o f  compactors  spec i f ied,  
ba l las ted and opera ted in  accordance wi th  the  manufac turer 's  
recommendat ions ,  and wi th  the  number  o f  coverages  o f  the  compactors 
as  spec i f ied .  

414-7 .07 Compact ing Miscel laneous I tems and Surfaces:  

Aspha l t ic  concre te used in  the  cons t ruc t ion  o f  misce l laneous i tems and 
sur faces  sha l l  be  compacted  us ing compactors ,  ho t -hand tampers ,  
smooth ing i rons ,  mechan ica l  v ib ra t ing hand tampers ,  o r  wi th  o ther  
dev ices  to  the  ex ten t  cons idered necessary  by  the  Engineer .  

414-7 .08 Smoothness and Surface Tolerances: 

Aspha l t ic  concre te  sha l l  be  compacted  as  requ i red ,  smooth  and t rue  to 
the  requ i red  l ines ,  grades,  and d imens ions .  
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The Spec ia l  Prov is ions may requ i re  the  smoothness  o f  the  f ina l  
pavement  sur face  to  be  tes ted  in  accordance o f  Subsec t ion  109.13  o f  
the  spec i f i ca t ions .  

Regard less  o f  whether  tes t ing in  accordance wi th  Subsec t ion  109.13  o f  
the  spec i f i ca t ions  is  spec i f ied  or  no t ,  the  fo l lowing requ i rements  sha l l  
be  met :  

(A)  The f in ished aspha l t ic  concre te  sur face  sha l l  be  tes ted  and 
sha l l  no t  vary  by  more  than 1 /8  inch  f rom the  lower  edge o f  
a  10- foo t  s t ra igh tedge when i t  i s  p laced in  the  longi tud ina l  
d i rec t ion  ( inc lud ing across  t ransverse  jo in ts ) ,  and when i t  i s  
p laced in  the  t ransverse  d i rec t ion  across  longi tud ina l  jo in ts ;  
and 

(B)  Al l  dev ia t ions  exceed ing the  spec i f ied  to le rances  above sha l l  
be  cor rec ted  by  the  cont rac tor ,  to  the sa t is fac t ion  o f  the 
Engineer .  

414-7 .09 Acceptance:  

Aspha l t ic  concre te wi l l  be  accepted  comple te  in  p lace ,  i f ,  in  the  judgment 
o f  the  Engineer ,  the  aspha l t ic  concre te  reasonab ly  conforms to  the 
requ i rements  spec i f ied  here in .   Aspha l t ic  concre te  tha t  is  no t  acceptab le 
and is  re jec ted sha l l  be  rep laced to  the sa t is fac t ion  o f  the  Engineer  and 
a t  no  add i t iona l  cos t  to  the  Depar tment .  

414-8 Method of  Measurement:  

Aspha l t ic  concre te  wi l l  be  measured by  the  ton  fo r  the  mix tu re  ac tua l ly  
used,  wh ich  wi l l  inc lude the  we igh t  o f  minera l  aggregate ,  minera l  
admix tu re  and aspha l t - rubber .   Measurement wi l l  inc lude any  we igh t  
used in  cons t ruc t ion  o f  in te rsec t ions ,  tu rnouts ,  o r  o ther  misce l laneous 
i tems or  sur faces .  

Aspha l t - rubber  wi l l  be  measured by  the  ton .  

The we igh t  o f  the  aspha l t - rubber mater ia l  sha l l  e i ther  be de termined by 
we igh ing  d i rec t ly  enrou te  f rom the  reac t ion  vesse l  to  the  po in t  o f  de l ivery 
o r  be  de termined f rom the  we igh t  o f  the  aspha l t  cement  and the  we igh t  
o f  the  rubber  minus  wastage.  

Minera l  admix tu re  wi l l  be  measured by  the  ton  fo r  the  minera l  admix tu re 
ac tua l ly  used in  accordance wi th  Subsec t ion  403-2  o f  the  spec i f i ca t ions .  

414-9 Basis  of  Payment:  

The accepted  quant i t ies  o f  aspha l t ic  concre te ,  measured as  prov ided 
above, wi l l  be  pa id  fo r  at  the  cont rac t  un i t  p r ice per  ton ,  ad jus ted  i f  
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necessary  fo r  spread,  wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  the 
work ,  comple te  in  p lace ,  as  spec i f ied  here in .  

I f  the  quant i ty  in  a spread lo t  i s  found to  vary  by  more  than +5.0  percent 
f rom the  requ i red  quant i ty ,  as  de termined in  accordance wi th  Subsec t ion  
414-6 .04  o f  the spec i f i ca t ions ,  no  payment wi l l  be  made fo r  the mater ia l  
wh ich  exceeds the  +5 .0  percent ,  inc lud ing aspha l t - rubber and mineral  
admix tu re .  

The Engineer  may exc lude aspha l t ic  concre te  f rom the  spread lo t  i f  the 
Engineer  de termines  tha t  the  proposed use o f  the  mater ia l  o r  the  ex is t ing 
sur face  cond i t ions  are  not  conduc ive  to  the  use  o f  spread lo ts .  

Payment  fo r  the  aspha l t - rubber  wi l l  be  made by  the  ton ,  inc lud ing aspha l t  
cement  and c rumb rubber .   The resu l ts  o f  a  nuc lear  aspha l t  con ten t  
gauge sha l l  no t  be  used to  de termine the  we igh t  o f  aspha l t - rubber 
mater ia l  as  the  bas is  o f  payment .   Ad jus tments  in  payment  sha l l  be  made 
in  accordance wi th  the  requ i rements  o f  Subsec t ion  1009-2 .03  o f  the 
spec i f i ca t ions .  

Minera l  admix tu re  wi l l  be  pa id  fo r  a t  the  predetermined pr ice  es tab l ished 
in  the  Bidd ing Schedu le .  

When requ i red  in  the  Spec ia l  Prov is ions ,  payment  fo r  smoothness  sha l l  
be  made in  accordance wi th  the  requ i rements  o f  Subsec t ion  109.13  o f  
the  spec i f i ca t ions .  

When l ime water  is  used,  no  separa te  payment  wi l l  be  made fo r  the  l ime 
water  o r  i ts  app l ica t ion ,  the  cos t  be ing cons idered as  inc luded in th is  
cont rac t  i tem.  

SECTION 415 ASPHALTIC CONCRETE (ASPHALT-RUBBER) -  END 
PRODUCT:    

415-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  cons t ruc t ing Aspha l t ic  
Concre te  (Aspha l t -Rubber) ,  here ina f te r  aspha l t ic  concre te ,  by  p rov id ing 
a  mix  des ign  meet ing the  des ign  c r i te r ia  spec i f ied  here in ,  fu rn ish ing a l l  
mater ia ls ,  mix ing a t  a  p lan t ,  hau l ing,  and p lac ing a  mix tu re  o f  aggregate  
mater ia ls ,  minera l  admix tu re ,  and b i tuminous  mater ia l  (aspha l t - rubber)  
to  fo rm a pavement  course  or  to  be used fo r  o ther spec i f ied  purposes ,  
in  accordance wi th  the  de ta i ls  shown on the  pro jec t  p lans  and the 
requ i rements  o f  the  spec i f i ca t ions .  

The cont rac tor  sha l l  acqui re  and make a l l  a r rangements  fo r  a source  or  
sources  o f  mater ia l ,  fu rn ish  a  mix  des ign  wh ich  wi l l  meet  the  des ign  
c r i te r ia  spec i f ied  here ina f te r ,  and prov ide  a l l  the  equ ipment ,  mater ia ls ,  
and labor  necessary  to  comple te  the  work .  
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The cont rac tor  sha l l  be  respons ib le  fo r  a l l  ad jus tments  to  i ts  equ ipment  
necessary  to  p roper ly  accommodate  the  use  o f  aspha l t - rubber  as  a  
b i tuminous  mater ia l .  

415-2 Asphal t ic  Concrete  Mix  Design Cr i ter ia :  

Mix  des igns  sha l l  be  developed by  the  cont rac tor .   Each mix  des ign  sha l l  
meet  the  c r i te r ia  in  Tab le 415-1 .  

TABLE 415-1  
ASPHALTIC CONCRETE MIX DESIGN CRITERIA 

Cr i ter ia  Requirements  Ar izona Test  Method 
1.  Vo ids  in  Minera l  
Aggregate ,  %,  
Min imum 

19.0 832 

2 .  Ef fec t ive  Vo ids ,  %,  
Range 5 .0  ±  0 .5 832 

3 .  Absorbed Aspha l t -
Rubber ,  %,  Range 0  -  1 .0 832 

4 .  Mix  Des ign  Grad ing L imi ts  201 

Sieve Size  Percent  Passing 
Without  Admixture  With Admixture  

3/4  inch 100 100 
1 /2  inch 80  -  100 80  -  100 
3 /8  inch 65  -  80 65  -  80 

No.  4  28  -  42 29  -  43 
No.  8  14  -  22 15  -  23 

No.  200 0  -  2 .5 0  -  3 .5 

415-3 Mater ia ls :  

415-3 .01 Minera l  Aggregate  Source: 

The cont rac tor  sha l l  prov ide  a  source  in accordance wi th  the 
requ i rements  o f  Sec t ion 1001 o f  the  spec i f i ca t ions ,  except  tha t  sub-
paragraph (3 )  under  Subsec t ion  1001-3 .01(B)  o f  the  spec i f i ca t ions  sha l l  
no t  app ly .  

When the  cont rac tor  se lec ts  a  source or  sources ,  i t  sha l l  no t i fy  the 
Engineer .   The cont rac tor  sha l l  be  so le ly  respons ib le  fo r  assur ing tha t  
the  minera l  aggregate  meets  a l l  requ i rements  and, when processed,  is  
fu l ly  capab le  o f  p rov id ing aspha l t ic  concre te  wh ich  meets  a l l  the 
requ i rements  o f  these spec i f i ca t ions .  

415-3 .02 Minera l  Aggregate:  

Coarse  and in te rmed ia te minera l  aggregate  sha l l  cons is t  o f  c rushed 
grave l ,  c rushed rock ,  o r  o ther  approved iner t  mater ia ls  wi th  s imi la r  
charac ter is t ics ,  o r  a  combina t ion  thereo f ,  con forming to  the 
requ i rements  o f  these spec i f i ca t ions .  
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F ine  minera l  aggregate  sha l l  be  ob ta ined f rom crushed grave l  o r  c rushed 
rock .   A l l  uncrushed mater ia l  pass ing the  No.  4  s ieve  sha l l  be  removed 
pr io r  to  the  c rush ing,  sc reen ing,  and wash ing opera t ions  necessary  to 
p roduce the  spec i f ied  gradat ion .   The cont ractor  sha l l  no t i fy  the 
Engineer  a  min imum of  48  hours  in  advance o f  c rush ing the  mater ia l  to  
be  used as  minera l  aggregate ,  so  a l l  c rush ing opera t ions  are  inspec ted .   
Ex is t ing s tockp i le  mater ia l  wh ich  has  no t  been inspec ted  dur ing c rush ing 
wi l l  no t  be  permi t ted  fo r  use  un less  the  cont rac tor  is  ab le  to  document 
to  the  Engineer 's  sa t is fac t ion  tha t  the  minera l  aggregate  has  been 
c rushed.   Any  mater ia l  inspec ted  by  the  Depar tment as  c rushed mater ia l  
sha l l  be  separa ted  f rom the  cont rac tor 's  o ther s tockp i les and reserved 
fo r  use  th roughout  the  pro jec t  dura t ion .  

Minera l  aggregate  sha l l  be  separa ted  in to  s tockp i les  by  the  cont rac tor .   
No ind iv idua l  s tockp i le  usage sha l l  be less  than 3 percent  o f  the  to ta l  
minera l  aggregate  a t  any  t ime dur ing mix  des ign  or  p roduc t ion .   No 
ind iv idua l  s tockp i le  sha l l  con ta in  more  than 6 .0  percent  pass ing the  No.  
200 s ieve  when tes ted  in  accordance wi th  Ar izona Tes t  Method 201.   I f  
necessary ,  the  cont rac tor  sha l l  wash the  minera l  aggregate  to  meet  th is  
requ i rement .  

Aggregates  sha l l  be  f ree  o f  de le te r ious  mater ia ls ,  c lay  ba l ls ,  and 
adher ing f i lms  or  o ther mater ia l  tha t  p revent  the  thorough coat ing wi th 
the  aspha l t - rubber .  

Minera l  aggregate  sha l l  con form to  the  requ i rements  in  Tab le  415-2 
when tes ted  in  accordance wi th  the  app l icab le  tes t  methods .  

TABLE 415-2  
MINERAL AGGREGATE CHARACTERISTICS 

Character is t ics Test  Method Requirement  
Combined Bu lk  Oven 
Dry  Spec i f ic  Grav i ty  

Ar izona Tes t  Method 
251 2 .350 –  2 .850 

Combined Water  
Absorp t ion 

Ar izona Tes t  Method 
251 0  –  2 .5% 

Sand Equ iva len t  

AASHTO T 176 
(Af te r  thorough ly  

s iev ing the  sample ,  
no  add i t iona l  

c lean ing o f  the  f ines  
f rom the  p lus  No.  4  

mater ia l  i s  requ i red . )  

Min imum 55 

Uncompacted  Vo id  
Conten t  

Ar izona Tes t  Method 
247 Min imum 45.0  

Frac tured  Coarse  
Aggregate  Par t ic les  

Ar izona Tes t  Method 
212 

Min imum 85% (a t  
leas t  two f rac tu red  

faces)  and min imum 
92% (a t  leas t  one 

f rac tu red  face)  
de termined on  p lus  

No.  4  mater ia l  
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TABLE 415-2  
MINERAL AGGREGATE CHARACTERISTICS 

Abras ion AASHTO T 96 100 Rev. ,  Max 9% 
500 Rev. ,  Max 40% 

Carbonates  (1 )  Ar izona Tes t  Method 
238 Max imum 20% 

Notes :  

(1 )  Tes t ing fo r  carbonates  on ly  app l ies i f  e i ther  o f  the  fo l lowing 
cond i t ions  ex is t :  

(a )  The aspha l t ic  concre te  is  the des igned f ina l  pavement 
sur face  normal ly  used by  t ra f f i c ;  and/or  

(b )  The aspha l t ic  concre te ,  temporary  or  o therwise ,  wi l l  be  
sub jec t  to  t ra f f i c  fo r  more than 60  days .  

 
Tes ts  on  aggregates  ou t l ined  in  Tab le  415-2 ,  o ther than abras ion ,  sha l l  
be  per fo rmed on mater ia ls  fu rn ished fo r  mix  des ign  purposes and 
compos i ted to  the  mix des ign  gradat ion .   Abras ion sha l l  be  per fo rmed 
separa te ly  on  samples f rom each source o f  minera l  aggregate .   A l l  
sources  sha l l  meet  the  requ i rements  fo r  abras ion .  

Minera l  aggregate  f rom a  source  or  combina t ion  o f  sources  wh ich  does 
no t  meet  the  requ i rements  g iven in  Tab le  415-2  fo r  combined bu lk  oven 
dry  spec i f i c  grav i ty ,  and/or  combined water  absorp t ion  (up  to  a  max imum 
of  3 .0  percent ) ,  bu t  meets  the o ther  spec i f ied requ i rements  wi l l  be 
cons idered fo r  acceptance by  the  Engineer  i f :   a )  the  to ta l  es t imated 
cos t  o f  a l l  aspha l t ic  concre te  components ,  us ing the  mix  des ign  un i t  
we igh t ,  aspha l t - rubber  conten t  and minera l  admix tu re  percentage,  does 
no t  exceed the  to ta l  amount  b id  fo r  these i tems by  more  than 5 .0  percent ;  
o r  b )  a  supp lementa l  agreement  is  executed  ad jus t ing the  un i t  p r ices  o f  
aspha l t ic  concre te  components  such tha t  the  to ta l  es t imated  cos t  does 
no t  exceed the  to ta l  amount  b id  by  more  than 5 .0  percent .  

415-3 .03 Minera l  Admixture:  

Minera l  admix tu re  wi l l  be requ i red .   The amount  sha l l  be  1 .0  percent ,  by 
we igh t  o f  the  minera l  aggregate .   Minera l  admix tu re  sha l l  be  Por t land 
cement ,  b lended hydrau l ic  cement ,  o r  hydra ted l ime,  conforming to  the 
requ i rements  o f  Tab le  415-3 .  

TABLE 415-3  
MINERAL ADMIXTURE 

Mater ia l  Requirement  
Por t land Cement ,  Type I  o r ,  Type I I  ASTM C150 
Blended Hydra ted  Cement ,  Type IP ASTM C595 
Hydra ted  L ime ASTM C1097 

 
The cer t i f i ca t ion  and acceptance o f  Por t land cement ,  b lended hydrau l ic  
cement ,  and hydra ted  l ime sha l l  be  in  accordance wi th  ADOT Mater ia ls  
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Prac t ice  and Procedure  Di rec t ive  No.  13 ,  "Cer t i f i cat ion  and Acceptance 
o f  Hydrau l ic  Cement ,  F ly  Ash,  Natura l  Pozzo lan ,  Si l i ca  Fume,  and L ime".  

415-3 .04 Bi tuminous Mater ia l :  

Bi tuminous  mater ia l  sha l l  be  aspha l t - rubber  conforming to  the 
requ i rements  o f  Sec t ion  1009 o f  the  spec i f i ca t ions .   The type o f  aspha l t -
rubber sha l l  be  as  spec i f ied  in  the  Spec ia l  Prov is ions .   The c rumb rubber 
gradat ion  sha l l  be  Type B conforming to  the  requ i rements  o f  Sec t ion 
1009 o f  the  spec i f i ca t ions.  

The percent  o f  aspha l t - rubber  used sha l l  be  based on  the  we igh t  o f  to ta l  
mix  (aspha l t - rubber ,  minera l  aggregate ,  and minera l  admix tu re) .  

In  no  case sha l l  the  aspha l t - rubber  be  d i lu ted wi th  ex tender  o i l ,  
kerosene,  o r  o ther  so lvents .   Any  aspha l t - rubber  so  contaminated  wi l l  
be  re jec ted .  

Any  kerosene or  o ther  so lvents  used in  the  c lean ing o f  equ ipment  sha l l  
be  purged f rom the  sys tem pr io r  to  any  subsequent  use o f  that  
equ ipment .  

415-3 .05 Blot ter  Mater ia l :  

An app l ica t ion  o f  b lo t te r  mater ia l  may be requ i red  fo l lowing the 
p lacement  o f  the  aspha l t ic  concre te  and pr io r  to  open ing the  roadway to 
t ra f f i c .   The b lo t te r  mater ia l  sha l l  con form to  the  requ i rements  of  
Sec t ion  404 o f  the  spec i f i ca t ions .   The b lo t te r  mater ia l  sha l l  be  app l ied 
in  one or  more app l ica t ions  fo r  a to ta l  app l ica t ion  o f  2  pounds per  square 
yard .   The Engineer  may reduce or  e l imina te  b lo t ter  mater ia l  i f  deemed 
to  be  unnecessary .  

415-4 Mix  Design:  

Ut i l i z ing minera l  aggregate  wh ich  has  been c rushed,  p rocessed, 
separa ted ,  and s tockp i led ,  a  mix  des ign  sha l l  be  fo rmula ted  and 
submi t ted  by  the  cont ractor  to  the  Engineer .   The minera l  aggregate  
samples  used fo r  mix des ign  purposes  sha l l  be  representa t ive o f  
aggregate  mater ia ls  to  be used dur ing produc t ion .  

The mix  des ign  sha l l  be based on  the  mix  des ign  c r i te r ia  and o ther 
requ i rements  here inbefore  spec i f ied ,  u t i l i z ing aspha l t  cement ,  c rumb 
rubber ,  and minera l  admixtu re  o f  the  type and f rom the  sources  proposed 
fo r  use  in  the  produc t ion  o f  aspha l t ic  concre te .  

The mix  des ign  sha l l  be  prepared by  or  under  the d i rec t  superv is ion o f  
a  p ro fess iona l  engineer  exper ienced in  the  deve lopment  o f  mix  des igns  
and mix  des ign  tes t ing.   The mix  des ign  engineer  sha l l  meet  the 
requ i rements  g iven in ADOT Mater ia ls  Prac t ice  and Procedure Di rec t ive 
No.  4 ,  “Aspha l t ic  Concre te  Mix  Des ign  Proposa ls  and Submi t ta ls ” .   The  
mix  des ign  sha l l  be prov ided in  a  format  tha t  c lear ly  ind ica tes a l l  the  mix 
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des ign  requ i rements and sha l l  be  sea led ,  s igned,  and da ted by the mix 
des ign  engineer .  

The mix  des ign  sha l l  be  prepared by  a  mix  des ign  labora tory  tha t  has 
met  the  requ i rements  of  ADOT Mater ia ls  Prac t ice  and Procedure 
Di rec t ive  No.  19 ,  “ADOT Sys tem fo r  the  Eva lua t ion  o f  Tes t ing 
Labora tor ies” .  

The cont rac tor  may propose the  use  o f  a  mix  des ign  tha t  has  been 
deve loped fo r  a p rev ious pro jec t .   The proposed mix  des ign  sha l l  meet 
the  requ i rements  o f  these spec i f i ca t ions .   The cont rac tor  sha l l  p rov ide 
ev idence tha t  the  type  and source  o f  b i tuminous  mater ia l ,  the  type  o f  
minera l  admix tu re ,  and the  source  and methods  o f  p roduc ing minera l  
aggregate ,  have no t  changed s ince the  fo rmula t ion o f  the  prev ious  mix 
des ign .   The cont rac tor  sha l l  a lso prov ide  cur rent  tes t  resu l ts  fo r  a l l  
spec i f ied  charac ter is t ics  o f  the  minera l  aggregate  proposed fo r  use .   The 
Engineer  wi l l  de termine  i f  the  prev ious ly used mix  des ign  is  su i tab le for  
the  in tended use and i f  the  prev ious  use  o f  the  mix  des ign  was 
sa t is fac tory  to  the  Department .   The Engineer  wi l l  e i ther  approve or  
d isapprove the  proposed mix  des ign .   Shou ld  the  Engineer  d isapprove 
the  use  o f  the  prev ious ly  used mix  des ign ,  the  cont rac tor  sha l l  p repare 
and submi t  a  new mix des ign  proposa l  in  accordance wi th  the  
requ i rements  o f  these spec i f i ca t ions .  

A prev ious ly  used mix  des ign  o lder  than two years f rom the  da te  i t  was 
fo rmula ted ,  sea led ,  s igned,  and da ted  sha l l  no t  be  a l lowed fo r  use .   Once 
approved for  use  on a  p ro jec t ,  a  mix  des ign  may be  used fo r  the dura t ion 
o f  tha t  p ro jec t .  

The mix  des ign  sha l l  con ta in  as  a  min imum: 

(A)  The name and address of  the  tes t ing organ iza t ion and the 
person respons ib le  fo r  the  mix  des ign  tes t ing;  

(B)  The spec i f i c  loca t ion(s)  o f  the  source(s )  o f  minera l  
aggregate ;  

(C)  Aspha l t - rubber  des ign ,  inc lud ing aspha l t  cement type  and 
source ;  c rumb rubber  type ,  gradat ion ,  and source ;  percent 
c rumb rubber  by  we igh t  o f  aspha l t  cement ;  asphal t  cement 
b inder  p roper t ies ;  aspha l t - rubber  b inder  p roper t ies ;  b lend ing 
procedures ;  and reac t ion  t ime;  

(D)  The an t ic ipa ted  mineral  aggregate  gradat ion  in  each 
s tockp i le ;  

(E)  Mix  des ign  gradat ion .   The mix  des ign  sha l l  con ta in  the 
minera l  aggregate  gradat ion ,  and a lso the  gradat ion  wi th  
minera l  admix tu re ;  and 
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(F)  The resu l ts  o f  a l l  tes t ing,  de termina t ions ,  e tc . ,  such as :   
spec i f i c  grav i ty  o f  each component ,  water  absorp t ion ,  sand 
equ iva len t ,  loss  on  abras ion ,  f rac tu red  coarse aggregate  
par t ic les ,  uncompacted  vo id  conten t ,  percent  carbonates  ( i f  
requ i red) ,  aspha l t - rubber  absorp t ion ,  percent  a i r  vo ids ,  vo ids 
in  minera l  aggregate ,  and bu lk  dens i ty .  

Tes t  resu l ts  used in  the fo rmula t ion  o f  the  mix  des ign  sha l l  be  f rom 
tes t ing per fo rmed no ear l ie r  than 45  days  pr io r  to the  da te  the  mix  des ign  
is  s igned by  the  mix  des ign  engineer .   His to r ica l  abras ion  va lues  may 
be  supp l ied  on  sources ,  p rov ided the tes t ing was conducted  wi th in  the 
pas t  two years .  

The mix  des ign  sha l l  be  submi t ted  to  the  Engineer  under  a  cover  le t ter  
s igned by  an  au thor ized  representa t ive  o f  the  cont rac tor .  

At  leas t  f i ve  work ing days  pr io r  to  the  s ta r t  of  aspha l t ic  concre te 
p roduc t ion ,  the  cont rac tor  sha l l  p rov ide  the  Engineer  wi th  samples  o f  
the  aspha l t  cement ,  c rumb rubber ,  and aspha l t - rubber tha t  a re 
representa t ive  o f  the  mater ia ls  to  be  used dur ing produc t ion .   Aspha l t ic  
concre te  p roduc t ion  sha l l  no t  begin  un t i l  the  Engineer  de termines the 
acceptab i l i t y  o f  the  proposed aspha l t  cement ,  c rumb rubber ,  and 
aspha l t - rubber .  

A copy  o f  the  mix  des ign  and representa t ive  samples  o f  the  mater ia ls  
used in  the  mix  des ign  sha l l  be  submi t ted to  the  Engineer  fo r  ca l ib ra t ion 
o f  the  ign i t ion  fu rnace,  and fo r  the  de terminat ion o f  sand equ iva len t ,  
f rac tu red coarse  aggregate  par t ic les ,  and uncompacted  vo id  conten t .   
Approx imate ly  300 pounds o f  minera l  aggregate  (p ropor t iona l  to  the  mix 
des ign  gradat ion) ,  3  ga l lons  o f  aspha l t - rubber ,  and 1  ga l lon  o f  mineral  
admix tu re  sha l l  be submi t ted .   The Engineer  sha l l  wi tness  the  sampl ing 
o f  the  minera l  aggregate .   The mix  des ign  and samples  sha l l  be 
submi t ted  to  the  Engineer a t  leas t  f i ve  work ing days  pr io r  to  the  s ta r t  o f  
aspha l t ic  concre te  p roduct ion .  

The sand equ iva len t ,  f rac tu red coarse  aggregate  par t ic les ,  and 
uncompacted  vo id  conten t  sha l l  meet  the  requ i rements  spec i f ied  in 
Subsec t ion  415-3 .02  o f  the  spec i f i ca t ions .   Add i t iona l  tes t ing o f  the  f ine  
aggregate  fo r  uncompacted  vo id  conten t  wi l l  be  requ i red  i f  the  method 
o f  p roduc ing f ine  aggrega te  is  mod i f ied .  

I f  the  minera l  aggregate  fa i ls  to meet  the  requ i rements  spec i f ied  here in ,  
aspha l t ic  concre te  p roduc t ion  sha l l  no t  commence,  and the  cont rac tor  
sha l l  e i ther  submi t  a  rev ised mix  des ign  wh ich  is  representa t ive  o f  the 
mater ia ls  p roduced or  cor rec t  the  de f ic ienc ies in  the  aggregate  
s tockp i les .  

The Engineer  wi l l  rev iew the  mix des ign  to  assure  tha t  i t  con ta ins a l l  
requ i red  in fo rmat ion .   I f  i t  does  no t ,  i t  w i l l  be  re tu rned wi th in  two work ing 
days  o f  rece ip t  o f  a l l  samples  and mix  des ign  in fo rmat ion ,  fo r  fu r ther 
ac t ion  and resubmiss ion  by  the  cont rac tor .  
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I f  the  cont rac tor  e lec ts to change i ts  source(s )  o f  minera l  aggregate ,  o r  
adds  or  de le tes  the  use o f  a  s tockp i le(s )  regard less  o f  source ,  the 
cont rac tor  sha l l  fu rn ish  the  Engineer  wi th  a  new mix  des ign  wh ich  meets 
the  requ i rements  spec i f ied  here inbefore .  

I f  changes are  made in  the  source  or  type  o f  b i tuminous  mater ia l ,  o r  the 
type  o f  minera l  admix ture ,  the  cont rac tor  sha l l  p rov ide  ver i f i ca t ion 
tes t ing resu l ts .   Ver i f i ca t ion  tes t ing sha l l  be  per formed a t  the  or ig ina l  
mix  des ign  aspha l t  con ten t  us ing the  or ig ina l  minera l  aggregate ,  the 
proposed b i tuminous  mater ia l ,  and/or  the proposed mineral  
admix tu re .   Three  spec imens sha l l  be  fabr ica ted  and tes ted  fo r  bu lk 
dens i ty ,  max imum theore t ica l  dens i ty ,  and e f fec t ive vo ids .   The percent 
e f fec t ive  vo ids  must  be  wi th in  ±  0 .2  o f  the  percent  e f fec t ive  vo ids  in  the 
or ig ina l  des ign  and a lso  be  wi th in  the  cur ren t  e f fec t ive  vo ids  mix  des ign  
spec i f i ca t ion  l imi ts .   Ver i f i ca t ion  tes t ing resu l ts  sha l l  no t  rep lace  ta rge t  
va lues  shown in  the  or ig ina l  mix  des ign .   A l l  ta rge t  va lues  f rom the 
or ig ina l  des ign  sha l l  be  used in  fu tu re  p roduc t ion  wi th  the  except ion  o f  
any  se l f -d i rec ted  ta rge t  va lue  changes tha t  are  reques ted .   The 
ver i f i ca t ion  process  does no t  ensure  tha t  the  contrac tor  can  meet  the 
ta rge t  va lues  dur ing produc t ion .  

The cont rac tor  may make se l f -d i rec ted  ta rge t  changes to  the  approved 
mix  des ign  wi th in  the  l im i ts  shown be low.   Requests  fo r  se l f -d i rec ted 
ta rge t  changes sha l l  be made in  wr i t ing  and acknowledged by  the 
Engineer  p r io r  to  s ta r t  o f  p roduc t ion  fo r  a  lo t .   Se l f -d i rec ted  ta rge t  
changes sha l l  meet  cont rac t  requ i rements  fo r  mix des ign  c r i te r ia  and 
grad ing l imi ts .  

MEASURED 
CHARACTERISTICS 

ALLOWABLE SELF-DIRECTED 
TARGET CHANGES 

Gradat ion (s ieve s ize) :  
  3 /8  inch 
  No.  4  
  No.  8  

 
±4% f rom mix  des ign  ta rge t  va lue 
±4% f rom mix  des ign  ta rge t  va lue 
±4% f rom mix  des ign  ta rge t  va lue 

Aspha l t -Rubber  Conten t  ±0.2% f rom mix  des ign  ta rge t  va lue 
Ef fec t ive  Vo ids  None 

 
The cont rac tor  may propose ta rge t  changes to  the  approved mix  des ign 
fo r  the Engineer ’s  approva l .   The Engineer wi l l  de termine  i f  the  proposed 
ta rge t  change wi l l  resu l t  in  mix  p roduc t ion  tha t  meets  the  cont rac t  
requ i rements  fo r  mix  des ign  c r i te r ia  and grad ing l imi ts .   For  acceptance 
purposes ,  ta rge t  changes wi l l  no t  be  re t roac t ive .  

In  no  case sha l l  the  approva l  o f  mix  des ign  changes re l ieve  the 
cont rac tor  o f  the  respons ib i l i t y  fo r  the  resu l ts  obta ined by  the  use  o f  
such approved changes. 

Shou ld  a mix  des ign  prove unsat is fac to ry  to the  cont rac tor  dur ing 
produc t ion ,  the  cont rac tor  sha l l  fu rn ish  the  Engineer  wi th  a  rev ised mix 
des ign .   For  acceptance purposes ,  the  rev ised mix  des ign  wi l l  no t  be 
re t roac t ive .  
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The cont rac tor  sha l l  no t  change i ts  methods  o f  c rush ing,  sc reen ing,  
wash ing,  o r  s tockp i l ing f rom those used dur ing produc t ion  o f  mater ia l  
used for  mix  des ign  purposes  wi thout  approva l  o f  the  Engineer  o r  wi thout  
p repar ing a  new mix  des ign .  

I f  a t  any  t ime unapproved changes are  made in  the  source  o f  b i tuminous 
mater ia l ,  source(s )  o f  minera l  aggregate ,  p roduct ion  procedures ,  or  
p ropor t iona l  changes in  v io la t ion  o f  approved mix  des ign  s t ipu la t ions ,  
p roduc t ion  sha l l  cease un t i l  a  new mix  des ign  is  deve loped,  o r  the  
cont rac tor  compl ies  wi th  the  approved mix  des ign .  

415-5 Contractor  Qual i ty  Cont rol :  

The cont rac tor  sha l l  per fo rm the  qua l i ty  con t ro l  measures  descr ibed in 
Subsec t ion  106.04(C)  o f  the  spec i f i ca t ions .   At  the  week ly  meet ing,  the  
cont rac tor  sha l l  be  prepared to  exp la in  and d iscuss  how the  fo l lowing 
processes  wi l l  be  employed. 

(A)  Aggregate  produc t ion ,  inc lud ing c rusher  methods ,  p i t  
ex t rac t ion ,  and wash ing;  

(B)  Stockp i le  management ,  inc lud ing s tack ing methods ,  
separa t ion  techn ique,  p lan t  feed techn ique,  s tockp i le  pad 
th ickness ,  and segregat ion  prevent ion ;  

(C)  Propor t ion ing and p lan t  con t ro l ,  inc lud ing p lan t  sca le 
ca l ib ra t ion ,  mix  tempera ture  cont ro l ,  s to r ing method,  and 
add i t ion  o f  admix tu re ;  

(D)  Transpor t ing and p lac ing,  inc lud ing hau l ing d is tance and 
tempera ture  cont ro l ,  segregat ion  and non-un i fo rm p lacement 
cont ro l ,  and jo in t  p lacement  and techn ique;  and 

(E)  Compact ion ,  inc lud ing types and we igh t  o f  ro l le rs,  
es tab l ish ing and mon i to r ing o f  ro l le r  pa t te rns ,  and 
tempera ture  cont ro ls .  

The cont rac tor  sha l l  ob ta in  samples  and per fo rm the  tes ts  spec i f ied  in 
the  fo l lowing tab le :  
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CONTRACTOR QUALITY CONTROL TESTING REQUIREMENTS 
TYPE OF 

TEST 
TEST 

METHOD 
SAMPLING 

POINT 
MINIMUM 
TESTING 

FREQUENCY 
Minera l  Aggregate  for  Asphal t  Concrete  

Gradat ion Ar izona Tes t  
Method 201 

Crusher  
Be l t  o r  

Stockp i le 
1  per  s tockp i le  per  day 

Sand 
Equ iva len t  AASHTO T 176 

Crusher  
Be l t  o r  

Stockp i le  

1  per  2 ,000 Tons o f  
to ta l  aggregate  (1 )  

Frac tured  
Coarse  
Aggregate  
Par t ic les  

Ar izona Tes t  
Method 212 

Uncompacted  
Vo id  Conten t  

Ar izona Tes t  
Method 247 
Asphal t ic  Concrete  End-Product  

Gradat ion 
Ar izona Tes t  

Method 201 or  
427 

Co ld  Feed,  
Hot  Bins ,  

Roadway,  o r  
Plan t  

1  per  1 ,000 Tons 

Aspha l t -
Rubber  
Conten t  

Ar izona Tes t  
Method 421,  
427,  o r  o ther  

approved 
methods 

Roadway or  
Plan t  1  per  1 ,000 Tons 

Vo ids  
Ar izona Tes t  
Method 410,  

415,  417,  424 

Roadway or  
Plan t  

1  per  1 ,000 Tons each 
day .  Max imum of  4  per  

day .  

Compact ion Ar izona Tes t  
Method 412 Roadway 1  per  300 Tons 

Note :  

(1 )  Pr io r  to  the  comple t ion  o f  the  mix  des ign ,  qua l i ty  con t ro l  tes ts 
on  minera l  aggregate  sha l l  be per formed based on  the 
an t ic ipa ted  percent  use  of  each s tockp i le .  Samples taken f rom 
ind iv idua l  s tockp i les  may be  compos i ted  pr io r  to  perfo rming the  
requ i red  tes ts ,  o r  tes t ing may be  per fo rmed on mater ia l  f rom 
each s tockp i le  and the  compos i te  tes t  resu l t  fo r  each requ i red 
tes t  de termined mathemat ica l ly .  

 
415-6 Construct ion Requirements:  

The cont rac tor  sha l l  be  respons ib le  fo r  the  propor t ion ing o f  a l l  mater ia ls ,  
fo r  the  hau l ing,  p lac ing,  load ing,  spread ing,  and f in ish ing o f  aspha l t ic  
concre te ,  and fo r  the  app ly ing o f  b i tuminous  mater ia l ,  such  as  tack 
coats ,  p r ime coats ,  and prov is iona l  sea ls ,  a l l  in  accordance wi th  the 
appropr ia te  por t ions  o f  the  spec i f i ca t ions .  

The cont rac tor  sha l l  be  respons ib le  fo r  the  mater ia l  spread ra te  and 
th ickness  contro l .  

TABLE OF CONTENTS INDEX



SECTION 415 

431 
 

The aspha l t ic  concre te  ho t  p lan t  sha l l  con form to the  requ i rements  o f  
Sec t ion  403 o f  the  spec i f ica t ions .  

The tempera ture  o f  aspha l t ic  concre te  upon d ischarge f rom the  mixer  
sha l l  no t  exceed 350 degrees  F.  

Al l  courses  o f  aspha l t ic  concre te  sha l l  be  p laced and f in ished by  means 
o f  se l f -p rope l led  pav ing mach ines  except  under  cer ta in  cond i t ions  or  a t  
cer ta in  loca t ions  where  the  Engineer  deems the  use  o f  se l f -p rope l led 
pav ing mach ines  imprac t ica l .  

Se l f -p rope l led  pav ing mach ines sha l l  spread the  mix tu re  wi th in  the 
spec i f ied to le rances ,  wi thout  segregat ion  or  tear ing,  t rue  to the l ine ,  
grade,  and c rown ind icated  on  the  pro jec t  p lans .   Pavers  sha l l  be  
equ ipped wi th  hoppers  and augers wh ich  sha l l  d is t r ibu te  the  mix tu re 
un i fo rmly  in  f ron t  o f  ad justab le  screeds .  

Pavers  sha l l  be  equ ipped wi th  a  screed fo r  the  fu l l  w id th  be ing paved,  
heated  i f  necessary ,  and capab le  o f  spread ing and f in ish ing a l l  courses 
o f  aspha l t ic  concre te .  

Pavers  sha l l  be  equ ipped wi th  au tomat ic  sc reed cont ro ls  wi th  sensors 
fo r  e i ther  o r  bo th  s ides  of  the  paver ,  capab le  o f  sens ing grade f rom an 
ou ts ide  re ference l ine ,  sens ing the  t ransverse  s lope o f  the  screed,  and 
prov id ing the  au tomat ic  s igna ls  wh ich  opera te  the  screed to  ma in ta in  the 
des i red  grade and t ransverse  s lope. 

Fa i lu re  o f  the  cont ro l  sys tem to  func t ion proper ly  sha l l  be cause fo r  the 
suspens ion  o f  the  p lac ing o f  aspha l t ic  concre te .  

The base or  subgrade upon wh ich  aspha l t ic  concre te  is  to  be  p laced 
sha l l  be  prepared and main ta ined in a  f i rm cond i t ion  un t i l  aspha l t ic  
concre te  is  p laced.   I t  sha l l  no t  be  f rozen or  excess ive ly  wet .  

At  any  t ime,  the  Enginee r  may requ i re  tha t  the  work  cease or  tha t  the 
work  day  be  reduced in  the  event tha t  weather  condi t ions ,  e i ther  ex is t ing 
or  expec ted ,  a re  an t ic ipa ted  to  have an  adverse  e f fec t  upon the  aspha l t ic  
concre te .  

Pr io r  to  open ing to  any  t ra f f i c ,  the  Engineer  may requ i re  an  app l ica t ion 
o f  l ime water  (a  min imum of  50  pounds o f  l ime per  2 ,000 ga l lons  o f  
water ) .   L ime water  sha l l  be  app l ied in  a  manner  tha t  un i fo rmly  covers 
the  en t i re  sur face  o f  the  pav ing pass .   No separa te  payment  wi l l  be  made 
fo r  l ime water  o r  i ts  app l ica t ion ,  the  cos t  be ing cons idered as  inc luded 
in  th is  cont rac t  i tem. 

Al l  whee ls  and t i res o f  compactors  sha l l  be  wetted  wi th  water ,  o r  i f  
necessary  soapy  water ,  o r  a  re lease agent  in  order  to  p revent  the 
s t ick ing o f  aspha l t ic  concre te .   A l l  o ther  equ ipment  sur faces  sha l l  be 
t rea ted  when necessary  wi th  a  re lease agent .   On ly  re lease agents 
eva lua ted  th rough NTPEP are  acceptab le  fo r  use.    The resu l ts  f rom 
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NTPEP tes t ing,  when tes ted  in accordance wi th AASHTO TP 102,  
sha l l  meet  the  fo l lowing c r i te r ia :  

RELEASE AGENT TEST REQUIREMENT 
Aspha l t  St r ipp ing Tes t  
   D i lu ted  
   Non-Di lu ted  (Fu l l  St rength)  

 
No St r ipp ing  
No St r ipp ing  

Mix tu re  Sl ide  Tes t  10  g Reta ined,  Max. 

Aspha l t  Per fo rmance Tes t  Less  than or  equa l  to  10 .0% 
a f te r  the  th i rd  cyc le 

 
Re lease agents  wh ich  degrade,  d isso lve ,  o r  in  any  way damage the 
b i tuminous  mater ia l  sha l l  no t  be  used.   Diese l  fue l  sha l l  no t  be  used as 
a  re lease agent .  

Longi tud ina l  jo in ts  o f  each course  sha l l  be  s taggered a  min imum of  1 
foo t  wi th  re la t ion  to  the  longi tud ina l  jo in t  o f  any  immedia te  under ly ing 
course .  

When sur fac ing courses  are  p laced on  10  foo t  o r  wider  shou lders  wh ich 
are  to  rece ive rumble  s t r ips ,  the  cont rac tor  sha l l  p lace  any  longi tud inal  
jo in ts  approx imate ly  1  foot  away f rom the  t rave l  lane  s ide  o f  the  rumble 
s t r ip .  

Longi tud ina l  jo in ts  sha l l  be  loca ted  wi th in  1  foo t  o f  the  center  o f  a  lane 
or  wi th in  1 foo t  o f  the center l ine be tween two adjacent  lanes .   Jo in ts 
sha l l  be  fo rmed by  a  s lope shoe or  ho t - lapped,  and sha l l  resu l t  in  an 
even,  un i fo rm sur face .  

Before  a  sur face  course is  p laced in  contac t  wi th  a  co ld  t ransverse 
cons t ruc t ion  jo in t ,  the  co ld  ex is t ing aspha l t ic  concre te  sha l l  be  t r immed 
to  a  ver t ica l  face  by cu t t ing the  ex is t ing aspha l t ic  concre te  back  fo r  i ts  
fu l l  dep th  o f  the  l i f t  and expos ing a f resh  face .   Af te r  p lacement and 
f in ish ing o f  the  new aspha l t ic  concre te ,  bo th  s ides o f  the  jo in t  sha l l  be 
dense and the jo in t  sha l l  be  we l l  sea led .   The sur face  in  the  area  o f  the 
jo in t  sha l l  con form to  the  requ i rements  here ina f te r  spec i f ied fo r  sur face 
to le rances  when tes ted  wi th  the  s t ra igh tedge p laced across  the  jo in t .  

A l l  loca t ions  where  p la te  samples  are  taken f rom the  roadway sha l l  be 
immedia te ly  repa i red  by  the  cont rac tor  u t i l i z ing hot  aspha l t ic  concre te .   
A l l  ho les  where  cores  are taken sha l l  be  repa i red  wi th in  48  hours  a f ter  
cor ing us ing mater ia l  approved by  the Engineer .   A l l  ho les  sha l l  be in  a 
d ry  cond i t ion  pr io r  to  repa i r .   The pa tch ing mater ia l  sha l l  be  thorough ly 
compacted  in  the  ho les  by  the  cont rac tor .  

The hand l ing o f  aspha l t ic  concre te  sha l l  a t  a l l  t imes be  such as  to 
min imize  segregat ion .   Any  aspha l t ic  concrete  wh ich  d isp lays 
segregat ion  sha l l  be  removed and rep laced. 

Before  aspha l t ic  concre te  is  p laced,  the  sur face  to  be  paved sha l l  be 
c leaned o f  a l l  ob jec t ionable  mater ia l  and tacked in  accordance wi th  the 
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requ i rements  o f  Sec t ion 404 o f  the spec i f i ca t ions .   The c lean ing o f  the 
sur face ,  the  tack ing o f  the  sur face ,  and the  type  o f  b i tuminous  mater ia l  
used sha l l  be  acceptab le to  the  Engineer .   The amount  o f  b i tuminous 
mater ia l  used sha l l  be  as  d i rec ted  by  and acceptab le  to  the  Engineer .  

A l igh t  coa t  o f  b i tuminous mater ia l  sha l l  be  app l ied to  edges  or  ver t ica l  
sur faces  aga ins t  wh ich  aspha l t ic  concre te  is  to  be  p laced. 

The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions to  min imize  exposed 
longi tud ina l  edges .   Un less  o therwise  approved by  the Engineer ,  the 
cont rac tor  sha l l  l imi t  the p lacement o f  aspha l t ic  concre te  courses ,  in  
advance o f  ad jacent courses ,  to  one sh i f t  o f  aspha l t ic  concre te 
p roduc t ion .   The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions  in  such 
a  manner to e l imina te  exposed longi tud ina l  edges  over  weekends or  
ho l idays .  

Aspha l t ic  concre te  de l ivered  to  the  screed un i t  sha l l  be  a  f ree  f lowing,  
homogeneous mass  in  wh ich  there  is  no  segregat ion ,  c rus ts ,  lumps,  or  
migra t ion  o f  the aspha l t - rubber .   Shou ld  any  one or  more  o f  such 
cond i t ions  be  ev ident  in  the  mater ia l  de l ivered  to the  screed un i t ,  the 
Engineer  wi l l  o rder  the  work  to be s topped un t i l  cond i t ions  are  conduc ive 
to  the  de l ivery o f  the  mater ia l  in  the  cond i t ion  as  here inbefore  requ i red .  

The mois tu re  conten t  o f  the  aspha l t ic  concre te  immedia te ly  beh ind  the 
paver  sha l l  no t  exceed 0 .5  percent .   The mois tu re  conten t  wi l l  be 
de termined in  accordance wi th  Ar izona Tes t  Method 406. 

415-7 Acceptance of  Mater ia ls :  

415-7 .01 Genera l :  

In  add i t ion  to  the  random acceptance samples  taken f rom each lo t ,  the 
Engineer  may sample  and re jec t  mater ia l  wh ich  appears  to  be  de fec t ive .   
Such re jec ted  mater ia l  sha l l  no t  be  used in  the  work .   The resu l ts  o f  
tes ts  per fo rmed on re jected  mater ia l  wi l l  no t  be  i nc luded wi th  the  lo t  
acceptance tes ts .  

Acceptance wi l l  be  on  the bas is  o f  the  fo l lowing:  

(A)  Sand equ iva len t ;  
(B)  Frac tured  coarse  aggregate  par t ic les ;  
(C)  Uncompacted  vo id  content ;  
(D)  Gradat ion ;  
(E)  Aspha l t - rubber  conten t ;  
(F)  Ef fec t ive  vo ids ;  
(G)  Mater ia l  spread; 
(H)  Compact ion ;  and 
( I )  Smoothness 
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415-7 .02 Sand Equivalent ,  Fractured Coarse Aggregate  
Part ic les ,  and Uncompacted Void Content  of  Minera l  
Aggregate:  

Dur ing aspha l t ic  concre te p roduc t ion ,  the  Engineer  sha l l  ob ta in  and tes t  
samples  o f  minera l  aggregate  fo r  the  de terminat ion  o f  the  sand 
equ iva len t ,  f rac tu red  coarse  aggregate  par t ic les ,  and uncompacted  vo id 
conten t .   Samples  sha l l  be  ob ta ined f rom the  co ld  feed be l t  p r io r  to  the 
add i t ion  o f  minera l  admix tu re ,  o r  f rom the  s tockp i les when sampl ing f rom 
the  co ld  feed be l t  i s  no t  poss ib le .  

Minera l  aggregate  wi l l  be  acceptab le  fo r  sand equ iva len t  i f  i t  meets  the 
min imum requ i rements  spec i f ied  in  Subsec t ion 415-3 .02  o f  the 
spec i f i ca t ions .  

The f rac tu red  coarse  aggregate  par t ic les  sha l l  meet  the  min imum 
requ i rements  spec i f ied  in Subsec t ion  415-3 .02  o f  the  spec i f i ca t ions .  

The uncompacted vo id conten t  sha l l  meet  the min imum requ i rements 
spec i f ied  in  Subsec t ion 415-3 .02  o f  the  spec i f i ca t ions .   Add i t ional  
tes t ing o f  the f ine aggregate  fo r  uncompacted  vo id  conten t  wi l l  be 
requ i red  i f  the  method o f  p roduc ing f ine  aggregate  is  mod i f ied .  

I f  the  minera l  aggregate  fa i ls  to meet  the  requ i rements  spec i f ied  here in ,  
opera t ions  sha l l  cease and the  cont rac tor  sha l l  have the op t ion  o f  
submi t t ing a  rev ised mix  des ign  conforming to  the  requ i rements  o f  
Subsec t ion  415-4  o f  the  spec i f i ca t ions  or  cor rec t ing de f ic ienc ies  in  the 
aggregate  s tockp i les .  

415-7 .03 Mater ia l  Spread:  

A spread lo t  sha l l  be  considered to  be one-ha l f  sh i f t  o f  p roduc t ion .   Lo ts 
encompass ing more  than one pro jec t  sha l l  be  separa ted  in  accordance 
wi th  Subsec t ion  415-9(D)  o f  the  spec i f i ca t ions .  

The cont rac tor  sha l l  record  in fo rmat ion  per ta in ing to  each spread lo t  on 
fo rms prov ided by  the  Engineer .   In fo rmat ion  sha l l  inc lude the  pro jec t  
number ,  da te ,  and per iod o f  t ime tha t  each spread lo t  was  p laced,  the 
spread lo t  number ,  beginn ing and end ing s ta t ion ,  the  p lans  th ickness ,  
and tons  p laced in each lot .   Comple ted spread lo t  fo rms sha l l  be s igned 
by  the  cont rac tor  and g iven to  the  Engineer  a t  the  end o f  each sh i f t .  

The Engineer  wi l l  ca lcu la te  the  quant i ty  requ i red  in  each spread lo t  us ing 
the  mix  des ign  bu lk dens i ty  un less  a reques t  is  made by the cont rac tor  
to  use  a  p roduc t ion  bu lk  dens i ty .   I f  a  reques t  is  made to  use  produc t ion 
bu lk  dens i ty ,  the  f i rs t  th ree  non-re jec ted  lo ts  fo l lowing the  tes t  lo t  wi l l  
be  used to  de termine the  average produc t ion  bulk  dens i ty .   A l l  lo ts  
p laced pr io r  to  es tab l ish ing the  average produc t ion  bu lk  dens i ty  sha l l  be 
ca lcu la ted  us ing the  mix  des ign  bu lk  dens i ty .   For  each new mix  des ign  
used on  the  pro jec t ,  a  new produc t ion  bu lk  dens i ty  may be  requested  by 
the  cont rac tor .   In  addi t ion ,  i f  cond i t ions  war ran t  dur ing aspha l t  
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p roduc t ion ,  the  cont rac tor  may request  es tab l ishment  o f  a  new average 
produc t ion  bu lk  dens i ty .   A l l  reques ts  to  use  a  p roduc t ion  bu lk  dens i ty  
sha l l  be made in wr i t ing and approved by the  Engineer  p r io r  to  use .  The 
same procedure  wi l l  be  used fo r  de termin ing average produc t ion  bu lk 
dens i ty  in  a l l  cases .  Changes to  the bu lk dens i ty  fo r  ca lcu la t ing spread 
quant i t ies  wi l l  no t  be  re t roac t ive .  

The ca lcu la ted  quant i ty  requ i red  in  each spread lot  wi l l  be  compared to 
the  ac tua l  quant i ty  p laced.   A lo t  wi l l  be  cons idered to  be  acceptab le ,  
wi th  a  zero pay fac to r ,  i f  the  ac tua l  quant i ty  p laced var ies  by no  more  
than -2 .0  to  +5 .0  percent  f rom the  requ i red  quant i ty .  

I f  the  quant i ty  in  a  lo t  i s  found to  vary  f rom the  requ i red  quant i ty  by  -2 .1 
to  -12 .0  percent ,  the  appropr ia te  pay  fac to r  wi l l  be  de termined in 
accordance wi th  Tab le 415-4 .   Th is  pay fac to r  wi l l  be  u t i l ized in 
de termin ing the  pay  ad jus tment  as  ou t l ined  in  Subsec t ion  415-9  o f  the 
spec i f i ca t ions .  

415-7 .04 Gradat ion,  Asphal t -Rubber  Content ,  and Ef fect ive  
Voids:  

A mix tu re  p roper t ies  lo t  sha l l  be  cons idered to  be  one sh i f t ' s  p roduc t ion .   
In  the  event  a  sh i f t ’ s  p roduc t ion  is  less  than 1 ,200 tons ,  mu l t ip le  sh i f ts  
may be  combined to  fo rm a  lo t .   When a  lo t  cons ists  o f  p roduc t ion  f rom 
more  than one sh i f t ,  the  fo l lowing cond i t ions  app ly :  a t  leas t  one sample 
sha l l  be  taken each sh i f t ,  a t  leas t  one sample  sha l l  be  taken every  500 
tons ,  and no  mix  des ign  or  ta rge t  va lue  changes sha l l  be  made wi th in 
the  lo t .   I f  changes are  made in  the  mix  des ign  or  ta rge t  va lues ,  new lo ts  
wi l l  be  es tab l ished. 

Four  samples o f  the  aspha l t ic  concre te sha l l  be taken fo r  each lo t  by the 
cont rac tor ,  under  the  observa t ion  o f  the  Engineer ,  a t  random loca t ions 
des ignated  by  the  Engineer .   Samples  wi l l  be  taken in  accordance wi th 
the  requ i rements  o f  Sec t ion  2 o r  3  o f  Ar izona Tes t  Method 104.   The 
samples  sha l l  be  de l ivered  to  the  Engineer  immedia te ly  a f te r  be ing 
taken.   The min imum weigh t  o f  the  sample  sha l l  be  75 pounds.   The 
Engineer  wi l l  sp l i t  the  sample  and save one-ha l f  for  15  days a f te r  wr i t ten 
no t i f i ca t ion  to  the  cont ractor  o f  tes t  resu l ts  fo r  tha t  lo t  has  been made.  
The mater ia l  wi l l  be  tes ted  by  the  Engineer  fo r  the  fo l lowing proper t ies :  
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Test  Property  Test  Method 
Aspha l t -Rubber  Conten t  Ar izona Tes t  Method 427 

(See Notes  1  and 2  be low)  Gradat ion 
Marsha l l  Dens i ty  Ar izona Tes t  Method 410 
Max imum Theore t ica l  Dens i ty  Ar izona Tes t  Method 417 
Ef fec t ive  Vo ids  Ar izona Tes t  Method 424 
Notes :  

(1 )  A new ca l ib ra t ion  o f  t he  ign i t ion  fu rnace sha l l  be 
per fo rmed fo r  each mix  des ign ,  and a t  any  o ther t ime the 
Engineer  d i rec ts .  

(2 )  Ign i t ion  fu rnace resu l ts  fo r  aspha l t - rubber  conten t  wi l l  be 
cor rec ted  in accordance wi th  the  paragraph be low as 
requ i red .  

 
For  p lan ts  p rov id ing aspha l t ic  concre te  exc lus ive ly fo r  the  pro jec t ,  the 
d i f fe rence be tween the  aspha l t - rubber  conten t  as  measured by  ign i t ion 
fu rnace tes t ing and the  ac tua l  aspha l t - rubber conten t  sha l l  be 
de termined by  the  Engineer  fo r  each o f  the  f i rs t  f i ve  lo ts  o f  aspha l t ic  
concre te  p roduced for  each mix  des ign .   I f  there  are  less than f ive  lo ts 
fo r  the  mix  des ign ,  the  tota l  number  o f  ava i lab le  lo ts  sha l l  be  used.   I f  
approved by  the  Engineer ,  a  p lan t  may be cons idered exc lus ive  to  the 
pro jec t  i f  an  aspha l t - rubber  tank  is  ded ica ted  fo r  the  sh i f t  o f  aspha l t ic  
concre te  p roduc t ion .   The de terminat ion  o f  the  ac tua l  aspha l t - rubber 
conten t  may inc lude invoice  quant i t ies ,  vo lumet r ic  tank  measurements 
us ing a  ca l ib ra ted  rod  ( tank  s t ick ings)  cor rec ted  fo r  tempera ture,  
computer ized  mass- f low meter ,  and account ing fo r  was ted  mater ia ls .   I f  
a  computer ized  mass- f low meter  is  used,  documenta t ion  o f  i ts  
ca l ib ra t ion sha l l  be  submi t ted  to  the Engineer  p r io r  to  aspha l t ic  concre te 
p roduc t ion .   At  any t ime dur ing aspha l t ic  concre te  p roduc t ion ,  the 
Engineer  may requ i re  that  a  new ca l ib ra t ion  o f  the mass- f low meter  be 
per fo rmed.   I f  the  average d i f fe rence exceeds ±  0 .10  percent  aspha l t -
rubber conten t  be tween the  aspha l t - rubber conten t  measured by ign i t ion 
fu rnace tes t ing and the  ac tua l  aspha l t - rubber  conten t ,  the  cont rac tor  
may request  tha t  a  cor rec t ion  to the  aspha l t - rubber  conten t  by  ign i t ion 
fu rnace tes t ing be  made.   The cont rac tor  must  make such a  reques t  in  
wr i t ing wi th in  two work ing days  a f te r  rece iv ing the  tes t  resu l ts  for  the 
f i f th  lo t  o f  aspha l t ic  concre te  p roduc t ion .   I f  re fe ree tes t ing is  per fo rmed 
on a  lo t  o f  aspha l t ic  concre te  fo r  wh ich  a  cor rec t ion ,  based on  the  ac tual  
aspha l t - rubber  conten t ,  was  made to  the  asphal t - rubber  conten t  by 
ign i t ion  fu rnace tes t ing,  re fe ree  tes t ing sha l l  no t  app ly  to  the 
de terminat ion o f  asphal t - rubber  conten t .   The cor rec t ion ,  once 
documented and approved by the Engineer ,  sha l l  be  app l ied  to test  
resu l ts  f rom the  beginn ing o f  aspha l t ic  concre te p roduc t ion  th rough the 
remainder  o f  aspha l t ic  concre te  p roduc t ion  us ing tha t  mix  des ign ;  
however ,  a  new cor rec t ion  may be  de termined a t  any  t ime the  Engineer  
be l ieves  i t  i s  necessary  due to  a  change in  mater ia l  o r  o ther  
c i rcumstances .   I f  the  cont rac tor  submi ts  a new mix  des ign ,  a  new 
cor rec t ion  must  be  es tabl ished and app l ied  as  spec i f ied  above.   For  
o ther  p lan ts ,  no  cor rec t ion  wi l l  be  made to  aspha l t - rubber  conten t  va lues 
measured by  ign i t ion  fu rnace tes t ing.  
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Acceptance tes t ing resu l ts  wi l l  be  fu rn ished to  the  cont rac tor  wi th in  four 
work ing days  o f  rece ip t  o f  samples  by  the  Engineer.  

The ta rge t  va lues  fo r  gradat ion ,  aspha l t - rubber  conten t ,  and e f fec t ive 
vo ids  are  g iven in  the  cont rac tor 's  mix  des ign .   The Upper  L imi ts  (UL)  
and Lower  L imi ts  (LL)  o f  acceptab le  p roduc t ion  o f  each o f  the  measured 
charac ter is t ics  a re  as  fo l lows:  

Measured Character is t ics  
Gradat ion (s ieve s ize) :  LL UL 
  3 /8 - inch TV –  6 .0  TV +  6 .0  
  No.  4  TV –  6 .0  TV +  6 .0  
  No.  8  TV –  6 .0  TV +  6 .0  
  No.  200 TV –  2 .0  TV +  2 .0  
Aspha l t -Rubber  Conten t  TV –  0 .60  TV +  0 .60  
Ef fec t ive  Vo ids  TV –  2 .0  TV +  2 .0  
Note :   

(1 )  The l imi ts  a re  used in the  s ta t is t ica l  ca lcu la t ions  fo r  
Qua l i ty  Index .   Acceptance is  cont ro l led  by  the  var iab i l i t y  
o f  the  produced mater ia l  and every  e f fo r t  shou ld  be  made 
to  s t r ive  fo r  the  app l icab le  ta rge t  va lue  (TV) .  

 
The Engineer  wi l l  de termine  the  PT fo r  each measured charac ter is t ic  in  
accordance wi th  Subsec t ion  415-9( I )  and u t i l i z ing Tab le  415-4  o f  the 
spec i f i ca t ions  wi l l  de termine  the  pay  fac to r  fo r  each measured 
charac ter is t ic .  

In  the  event  the  cont rac tor  e lec ts  to  ques t ion  the  mix tu re  p roper ty  tes t  
resu l ts ,  the  cont rac tor  may request  re fe ree  tes t ing in  accordance wi th 
Subsec t ion  415-9(J )  o f  the  spec i f i ca t ions .  

415-7 .05 Compact ion:  

Aspha l t ic  concre te  sha l l  on ly  be  p laced when the tempera ture  o f  the 
sur face  on  wh ich  the  aspha l t ic  concre te  is  to  be  p laced is  a t  leas t  65 
degrees  F and the ambien t  tempera ture  is  a t  least  65  degrees  F and 
r is ing.   The p lacement  sha l l  be  s topped when the  ambien t  tempera ture 
is  a t  o r  be low 70 degrees F and fa l l ing.  

Compact ion  cont ro l  sha l l  be  the  respons ib i l i t y  o f  the  cont rac tor .   The 
number  and types  o f  ro l lers  sha l l  be  the  cont rac tor 's  respons ib i l i t y  and 
sha l l  be  su f f ic ien t  to  meet  these requ i rements .  

Al l  edges  sha l l  be  ro l led by  methods  approved by the  Engineer ,  wh i le  
the  mix tu re  is  s t i l l  ho t .  

A compact ion  lo t  sha l l  be  ident ica l  to  the  mix tu res  proper t ies  lo t  
descr ibed in  Subsec t ion  415-7 .04  o f  the  spec i f i ca t ions .   Lo ts 
encompass ing more  than one pro jec t  sha l l  be  separa ted  in  accordance 
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wi th  Subsec t ion  415-9(D)  o f  the  spec i f i ca t ions .   Each lo t  sha l l  be  tes ted 
fo r  acceptance. 

Twenty  cores  sha l l  be  taken fo r  each lo t  by  the  cont rac tor ,  under  the 
observa t ion  o f  the  Engineer .   Cores sha l l  be taken us ing wet  cor ing wi th 
soapy water  to  a id  in  the  re lease o f  the  core  f rom the  cor ing equ ipment .   
The Engineer  wi l l  des igna te  ten  random loca t ions  wi th in  the  lo t  and the 
cont rac tor  sha l l  take  two cores  a t  each loca t ion ;  however ,  i f  more  than 
one sh i f t  cons t i tu tes  a  lo t ,  two cores  sha l l  be  taken f rom a  min imum of  
two random loca t ions  each sh i f t ,  o r  as  d i rec ted  by  the  Engineer .   The  
Engineer  wi l l  save  one core  f rom each loca t ion  fo r  15  days  a f te r  wr i t ten 
no t i f i ca t ion  to  the  cont ractor  o f  tes t  resu l ts  fo r  tha t  lo t  has  been made.  
Randomly  se lec ted loca t ions  wi l l  be de termined to the  neares t  0 .5  foo t  
in  the  t ransverse  d i rec t ion  and to  the  neares t  1  foo t  in  the  longi tud ina l  
d i rec t ion o f  the  pavement  course ;  however ,  the  ou ts ide  1  foo t  o f  the 
unconf ined pavement  course  wi l l  be  exc luded f rom tes t ing as  shown in 
ADOT Mater ia ls  Prac t ice  and Procedure  Di rec t ive  (P.P.D. )  No.  18 ,  
“Determin ing Sample  Times and Locat ions  fo r  End Produc t  Aspha l t ic  
Concre te” .   P.P.D.  No.  18  a lso  addresses  areas  to  be  exc luded re la t ive 
to  longi tud ina l  jo in ts .   Cores  sha l l  be  taken u t i l i z ing mechan ica l  cor ing 
equ ipment  in  accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 
104.   Cores  sha l l  be  a  min imum of  4  inches  in  d iameter  and sha l l  be 
taken no t  la ter  than two work ing days  a f te r  p lacement  o f  the aspha l t ic  
concre te .   The cores  sha l l  be  de l ivered  to  the  Engineer  immedia te ly  upon 
be ing taken.   The bu lk  dens i ty  o f  each core  wi l l  be  de termined by  the 
Engineer  in  accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 
415.   The tes t  resu l ts  w i l l  be  fu rn ished to  the  cont rac tor  wi th in  four 
work ing days  o f  rece ip t  o f  cores  by  the  Engineer .  

The ta rge t  va lue  fo r  compact ion  sha l l  be  7 .0  percent  in -p lace  a i r  vo ids .   
In -p lace  a i r  vo ids  sha l l  be  de termined in  accordance wi th  Ar izona Tes t  
Method 424.   The max imum theore t ica l  dens i ty  used in  the  de terminat ion 
o f  a i r  vo ids  wi l l  be  the  average o f  the  four  max imum theore t ica l  dens i t ies 
de termined for  the  lo t  in  Subsec t ion  415-7 .04  o f  the  spec i f i ca t ions .  

The Upper  L imi t  (UL) is  9 .0  percent in -p lace  a i r  vo ids  and the  Lower 
L imi t  (LL)  is  3 .5  percent  in -p lace  a i r  vo ids .   The Engineer  wi l l  de termine 
the  PT fo r  compact ion in  accordance wi th  Subsec t ion  415-9( I )  and 
u t i l i z ing Tab le  415-4  o f  the  spec i f i ca t ions  wi l l  de termine  the  compact ion 
pay  fac to r .  

In  the event  the  cont rac tor  e lec ts  to ques t ion the core  tes t  resu l ts ,  the 
cont rac tor  may request  re fe ree  tes t ing in  accordance wi th  Subsec t ion 
415-9(J)  o f  the  spec i f i ca t ions .  

415-7 .06 Smoothness and Surface Tolerances: 

Al l  courses o f  aspha l t ic  concre te sha l l  be compacted as requ i red ,  
smooth  and t rue  to  the  requ i red  l ines ,  grades ,  and d imens ions .  

TABLE OF CONTENTS INDEX



SECTION 415 

439 
 

The Spec ia l  Prov is ions may requ i re  the  smoothness  o f  the  f ina l  
pavement  sur face  to  be  tes ted  in  accordance wi th  Subsec t ion  109.13  o f  
the  spec i f i ca t ions .  

Regard less  o f  whether  tes t ing in  accordance wi th  Subsec t ion  109.13  o f  
the  spec i f i ca t ions  is  spec i f ied  or  no t ,  the  fo l lowing requ i rements  sha l l  
be  met :  

(A)  The sur face  o f  the  f ina l  l i f t  o f  aspha l t ic  concre te  p laced 
under th is  sec t ion  o f  the spec i f i ca t ions sha l l  be tes ted  and 
sha l l  no t  vary  by  more  than 1 /8  inch  f rom the  lower  edge o f  
a  10- foo t  s t ra igh tedge when i t  i s  p laced in  the  longi tud ina l  
d i rec t ion  ( inc lud ing across  t ransverse  jo in ts ) ,  and when i t  i s  
p laced in  the  t ransverse  d i rec t ion  across  longi tud ina l  jo in ts ;  

(B)  The sur face  o f  any l i f t  o f  aspha l t ic  concre te  p laced under  th is  
sec t ion o f  the  spec i f i ca t ions ,  o ther  than the f ina l  l i f t ,  sha l l  
be  tes ted  and sha l l  no t  vary  by more  than 1 /4  inch f rom the 
lower  edge o f  a  10- foo t  s t ra igh tedge when i t  i s  p laced in  the 
longi tud ina l  d i rec t ion  ( inc lud ing across  t ransverse  jo in ts ) ,  
and when i t  i s  p laced in  the  t ransverse  d i rec t ion  across 
longi tud ina l  jo in ts ;  and 

(C)  Al l  dev ia t ions  exceed ing the  spec i f ied  to le rances  above sha l l  
be  cor rec ted  by  the  cont rac tor ,  to  the sa t is fac t ion  o f  the 
Engineer .  

415-8 Method of  Measurement:  

Aspha l t ic  concre te  wi l l  be measured by the ton fo r  the  aspha l t ic  concre te 
ac tua l ly  used,  wh ich  wi l l  inc lude the  we igh t  o f  minera l  aggregate ,  
aspha l t - rubber ,  and minera l  admix tu re .   Measurement  wi l l  inc lude any 
quant i ty  used in  cons t ruc t ion  o f  in te rsec t ions ,  tu rnouts ,  o r  o ther 
misce l laneous i tems or  sur faces .  

Aspha l t - rubber  wi l l  be  measured by  the ton  on  the  bas is  o f  the  aspha l t -
rubber conten t  de termined in  accordance wi th  Subsec t ion 415-7 .04  of  
the  spec i f i ca t ions  fo r  each lo t  o f  aspha l t ic  concre te  accepted .   The 
average aspha l t - rubber  conten t  wi l l  be  mul t ip l ied  by  the  number  o f  tons 
o f  aspha l t ic  concre te  in  tha t  lo t  to  de termine the amount  o f  aspha l t -
rubber .   I f  the  cont rac tor  has  reques ted  re fe ree  tes t ing,  the  average 
aspha l t - rubber  conten t  wi l l  come f rom the independent  tes t ing labora tory 
resu l ts ,  un less  a  cor rec t ion ,  based on  the  ac tua l  aspha l t - rubber  conten t ,  
was  made to  the  ign i t ion fu rnace tes t  va lue  as  a l lowed in  Subsec t ion 
415-7 .04  o f  the  spec i f i ca t ions .   I f  a  cor rec t ion ,  based on  the  ac tua l  
aspha l t - rubber  conten t ,  was  made to  the  ign i t ion  furnace tes t  va lue ,  the 
average aspha l t - rubber  conten t  de termined f rom the  Depar tment 's  
acceptance tes t ing wi l l  be  used.   At  the  d isc re t ion  o f  the  Engineer ,  
aspha l t - rubber  may be  measured by  invo ice  quant i t ies ,  ad jus ted  as 
necessary fo r  was te .   Waste  genera ted  f rom s tar tup  o f  the  aspha l t  p lan t  
wi l l  be  cons idered to  have a  b inder  conten t  o f  3 .0  percent .   In  no  case 
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sha l l  the measured amount  o f  aspha l t - rubber  fo r  payment  be  grea ter  
than the  to ta l  o f  the  invo ice  quant i t ies ,  ad jus ted  for  was te .  

Minera l  admix tu re  wi l l  be  measured by  the  ton  fo r  the  minera l  admix tu re 
ac tua l ly  used in  accordance wi th  Subsec t ion  403-2  o f  the  spec i f i ca t ions .  

415-9 Basis  of  Payment:  

The accepted  quant i t ies  o f  aspha l t ic  concre te ,  measured as  prov ided 
above, wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  ad jus ted  by  the 
appropr ia te  pay  fac tors  as  here ina f te r  p rov ided. 

For  the  purpose o f  de termin ing acceptab i l i t y  and appropr ia te  pay 
fac to rs ,  each un i t  o f  aspha l t ic  concre te  wi l l  be  inc luded in  th ree  separa te 
lo ts :  a  "spread lo t " ,  a  "m ix tu re-proper t ies  lo t " ,  and a  "compact ion  lo t " .   
The to ta l  un i t  p r ice  fo r  any  un i t  o f  accepted  aspha l t ic  concre te  wi l l  be 
the  cont rac t  un i t  p r ice ,  adjus ted  by  the app l icab le  spread lo t  pay  fac to r ,  
mix tu re-proper t ies  lo t  pay fac to r ,  and compact ion  lo t  pay  fac to r .  

The cont rac tor  may request  to  p lace  the  f i rs t  lo t  o f  each mix  type  as  a 
tes t  s t r ip .   Requests to  p lace  a  tes t  s t r ip  sha l l  be  made in  wr i t ing and 
acknowledged by  the  Engineer  pr io r  to  s tar t  o f  p roduc t ion .   A tes t  s t r ip  
sha l l  be  l imi ted  to  1 ,000 tons and may on ly  be  p laced on  shou lders ,  
ramps,  c ross  roads ,  o r  other  a reas  approved by  the  Engineer .   A  tes t  
s t r ip  sha l l  be  exc luded f rom the  mix tu re  p roper t ies  lo t  pay  fac to r  and the 
compact ion  lo t  pay  fac to r ;  however ,  a l l  o ther  p rov is ions  o f  Subsec t ion 
415-9  o f  the  spec i f i ca t ions  sha l l  s t i l l  app ly  to  such areas . 

The Engineer  may exc lude aspha l t ic  concre te  f rom the  spread lo t  and 
f rom the  spread lo t  pay  fac to r  ca lcu la t ions  i f  the  Engineer  de termines 
tha t  the  proposed use o f  the  mater ia l  o r  the  ex is t ing sur face  cond i t ions 
are  no t  conduc ive  to  the  use  o f  spread lo ts .  

The Engineer  may exc lude cer ta in  loca t ions f rom the  mix tu re p roper t ies 
lo t  and/or  the  compact ion  lo t  and f rom the  random sampl ing used in 
de termin ing the  mix tu re proper t ies lo t  pay  fac tor  and/or  the  compact ion 
lo t  pay  fac to r  shou ld  the  Engineer  de termine tha t  the  loca t ion  o f  the  work 
p rec ludes  normal  cons t ruc t ion  opera t ions .  

When l ime water  is  used,  no  separa te  payment  wi l l  be  made fo r  the  l ime 
water  o r  i ts  app l ica t ion ,  the  cos t  be ing cons idered as  inc luded in th is  
cont rac t  i tem.  

(A)   Spread Lot  Pay Factor:  

The spread lo t  pay  facto r  wi l l  be  de termined in  accordance wi th  
Subsec t ion  415-7 .03  o f  the  spec i f i ca t ions .   I f  the quant i ty  in  a  spread 
lo t  i s  found to  vary  by  more  than +5.0  percent  f rom the  requ i red  quant i ty ,  
no  payment  wi l l  be  made fo r  the  mater ia l  wh ich  exceeds +5.0  percent ,  
inc lud ing aspha l t  cement  and minera l  admix tu re .   I f  the  quant i ty  is  found 
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to  vary  by  more  than -12 .0 percent  f rom the  requ i red quant i ty ,  the  spread 
lo t  wi l l  be  re jec ted .  

(B)   Mixture  Propert ies  Lot  Pay Factor:  

The mix tu re  p roper t ies  lo t  pay fac to r  sha l l  be de termined in  accordance 
wi th  the  fo l lowing procedure :  

(1 )  The ind iv idua l  PT va lues  and pay  fac to rs  fo r  Gradat ion ,  
Aspha l t -Rubber Conten t ,  and Ef fec t ive Vo ids  sha l l  be 
de termined as  se t  fo r th  in  Subsec t ion  415-7 .04  o f  the 
spec i f i ca t ions ;  

(2 )  A s ingle  pay  fac to r  sha l l  be  de termined fo r  Gradat ion ,  
and Aspha l t -Rubber Conten t .   That  pay fac to r  sha l l  be 
the  lowest  pay  fac to r  fo r  the  ind iv idua l  measured 
charac ter is t ics  fo r  Gradat ion  and Aspha l t -Rubber 
Conten t ;  and 

(3 )  I f  no  ind iv idua l  PT va lue  in  (1 )  above is  less  than 50 ,  the 
mix tu re  p roper t ies  lo t  pay fac to r  sha l l  be  the  sum of  the  
pay  fac tor  de termined in (2 )  above and the  Ef fec t ive 
Vo ids  pay  fac to r .   The negat ive  pay  fac to r  fo r  mix tu re 
p roper t ies  sha l l  no t  exceed $3 .00  per  ton .   I f  any  
ind iv idua l  PT va lue  is  less  than 50 ,  the  lo t  i s  in  re jec t  
and the  prov is ions  in Subsec t ion  415-9(E)  o f  the 
spec i f i ca t ions  sha l l  app ly.   

(C)   Compact ion Lot  Pay Fac tor:  

The compact ion  lo t  pay fac to r  sha l l  be  de termined as  se t  fo r th  in  
Subsec t ion  415-7 .05  o f  the  spec i f i ca t ions .  

(D)   Determinat ion of  Lot  Pay Factors  on Contracts 
 Involv ing Mult iple  Projects:  

When more  than one pro jec t  is  inc luded in  a  s ingle cont rac t ,  p lacement 
dur ing a  sh i f t  o r  ha l f  sh i f t  o f  p roduc t ion  may encompass  more  than one 
pro jec t .   In  such case,  the  app l icab le  spread lo t  pay  fac to r ,  mix tu re 
p roper t ies  lo t  pay  fac to r ,  and compact ion  lo t  pay fac to r  fo r  each pro jec t  
sha l l  be  de termined as  fo l lows:  

(1 )  Spread lo t  pay  fac to rs  wi l l  be  de termined separa te ly  fo r  
each pro jec t  u t i l i z ing the  procedure  se t  fo r th  in  
Subsec t ion  415-7 .03  o f  the  spec i f i ca t ions ;  

(2 )  The ind iv idua l  PT va lues  and pay  fac to rs  fo r  Gradat ion ,  
Aspha l t -Rubber  Conten t ,  and Ef fec t ive Vo ids  wi l l  be 
de termined f rom the  resu l ts  o f  the random samples taken 
and tes ted  in  accordance wi th  Subsec t ion  415-7 .04  o f  the 
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spec i f i ca t ions ,  regard less  o f  wh ich  pro jec t (s)  the 
samples  fa l l  w i th in ;  

(3 )  PT va lues  and pay  facto rs  fo r  compact ion shal l  be 
de termined f rom separa te se ts  o f  core  samples  fo r  each 
pro jec t ;  

(4 )  The mix tu re  p roper t ies  lo t  pay  fac to r  sha l l  be  de termined 
separa te ly  fo r  each pro jec t  in  accordance wi th  
Subsec t ion  415-9(B)  o f  the  spec i f i ca t ions ,  u t i l i z ing the  
ind iv idua l  pay  fac to rs  de termined in  (2 )  above;  and 

(5 )  The compact ion  lo t  pay fac to r  sha l l  be  de termined 
separa te ly  fo r  each pro jec t  in  accordance wi th  
Subsec t ion  415-9(C)  o f  the  spec i f i ca t ions ,  u t i l i z ing the  
pay  fac to r  de termined in  (3 )  above. 

(E)   Acceptabi l i ty :  

Aspha l t ic  concre te  inc luded in  any  mix tu re  p roper t ies  lo t  possess ing an 
ind iv idua l  PT va lue  lower  than 50  fo r  Gradat ion ,  Aspha l t -Rubber 
Conten t ,  o r  Ef fec t ive Vo ids  wi l l  be  re jec ted .   Aspha l t ic  concre te inc luded 
in  any  compact ion  lo t  possess ing a  PT va lue  lower  than 50  wi l l  be  
re jec ted .  

Wi th in  15  days  a f te r  rece iv ing no t ice  tha t  a  spread lo t ,  mix tu re  p roper t ies 
lo t ,  o r  compact ion  lo t  o f  aspha l t ic  concre te  has been re jec ted  by  the 
Engineer ,  the  cont rac tor  may submi t  a  wr i t ten  proposa l  to  accept  the 
mater ia l  in  p lace  a t  the app l icab le  max imum negat ive  pay  fac to r (s ) .   
Max imum negat ive  pay  fac to rs  a re  de f ined as  a  minus  $1 .00 per  ton  for  
spread lo ts ,  minus $5 .00 per ton fo r  compact ion  lo ts ,  minus $3 .00  per 
ton  fo r  mix tu re  p roper t ies lo ts  in  re jec t  fo r  gradat ion  on ly ,  minus  $5 .00 
per  ton  fo r  mix tu re  p roper t ies  lo ts  in  re jec t  fo r  aspha l t - rubber  conten t  
and/or  e f fec t ive  vo ids  on ly ,  and minus  $5 .00  per  ton  fo r  mix tu re 
p roper t ies  lo ts  in  re jec t  for  aspha l t - rubber  conten t  and/or  e f fec t ive  vo ids 
and a lso  gradat ion .   Pos i t i ve  mix tu re  p roper t ies  lo t  pay  fac to rs  become 
zero  when the  compact ion  lo t  i s  in  re jec t  and the  mater ia l  i s  a l lowed to 
be  le f t  in  p lace .   In  add i t ion ,  fo r  any mix tu re  p roper t ies  lo t  tha t  is  in  
re jec t  due to  aspha l t - rubber  conten t  bu t  a l lowed to  remain  in  p lace,  
payment  sha l l  no t  be  made fo r  aspha l t - rubber  quant i t ies  in  excess  o f  the 
upper  l imi t  (UL)  as  determined in  Subsec t ion 415-7 .04(A)  o f  the 
spec i f i ca t ions .  

The proposa l  sha l l  con ta in  an engineer ing ana lys is  o f  the  an t ic ipa ted 
per fo rmance o f  the  asphal t ic  concre te  i f  le f t  in  p lace .   The engineer ing 
ana lys is  sha l l  a lso  de ta i l  any  proposed cor rec t ive  ac t ion ,  and the 
an t ic ipa ted  e f fec t  o f  such cor rec t ive  ac t ion  on  the  per fo rmance.   The 
engineer ing ana lys is  sha l l  be  per fo rmed by  an  independent p ro fess iona l  
engineer  exper ienced in aspha l t ic  concre te tes t ing and the  deve lopment 
o f  aspha l t ic  concre te  mix des igns .   I f  a  re jec ted  mix tu re  p roper t ies  lo t  
o r  a  re jec ted  compact ion  lo t  i s  submi t ted  fo r  refe ree  tes t ing by  the 
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cont rac tor ,  the  15  days  a l lowed to  p repare  an  engineer ing ana lys is  wi l l  
begin  upon no t i f i ca t ion  o f  re fe ree  tes t  resu l ts .  

Wi th in  th ree work ing days,  the  Engineer  wi l l  de termine  whether o r  no t  to 
accept the  cont rac tor 's  proposa l .   I f  the  proposa l  is  no t  accepted ,  the 
aspha l t ic  concre te  sha l l  be  removed a t  no  add i t iona l  cos t  to  the 
Depar tment  and rep laced wi th  aspha l t ic  concre te  meet ing the 
requ i rements  o f  these spec i f i ca t ions .   I f  the  proposa l  is  accepted ,  the 
aspha l t ic  concre te  sha l l  remain  in  p lace  a t  the  app l icab le  max imum 
negat ive  pay  fac to r (s ) ,  and any  necessary  cor rect ive  ac t ion  sha l l  be 
per fo rmed a t  no  add i t ional  cos t  to  the  Depar tment .  

The Depar tment  reserves the  r igh t  to  suspend the work  shou ld  any  of  
the  fo l lowing cond i t ions  occur :  

(1 )  The occur rence o f  two or  more  re jec ted  lo ts  wi th in  any 
ten  consecut ive  produc t ion  lo ts ;  

(2 )  The occur rence o f  th ree consecut ive  negat ive  mix tu re 
p roper t ies  lo t  pay fac to rs o r  th ree  consecut ive negat ive  
compact ion  lo t  pay  fac to rs ;  and/or  

(3 )  The occur rence o f  f i ve  o r  more  pay  fac to rs that  a re 
negat ive  e i ther  fo r  a  mix tu re  p roper t ies  lo t  o r  fo r  a 
compact ion  lo t  wi th in  any  ten  consecut ive  produc t ion 
lo ts .  

I f  the  Depar tment  e lec ts  to  suspend the  work  fo r  any  o f  these cond i t ions ,  
the  cont rac tor  sha l l  e i ther  submi t  a  rev ised mix  des ign  in  accordance 
wi th  Subsec t ion  415-4  o f  the  spec i f i ca t ions ,  o r  submi t  fo r  the  Engineer 's  
approva l  a  wr i t ten  engineer ing ana lys is .   The engineer ing ana lys is  sha l l  
de ta i l  the  course o f  ac t ion  necessary  to  cor rec t  de f ic ienc ies in  the 
cont rac tor ’s  p resent  p roduc t ion  methods  such that  fu r ther  p roduc t ion 
can be  accompl ished wi thout  excess ive amounts  o f  aspha l t ic  concre te 
in  pena l ty  o r  re jec t ion .   I f  approved by  the  Engineer ,  the  rev ised mix  
des ign ,  o r  the  course  o f  ac t ion  proposed in  the  engineer ing ana lys is ,  
sha l l  be  imp lemented,  and the  work  may cont inue.   Cos ts  o r  de lays  due 
to  the  prov is ions  o f  th is  subsec t ion  are  no t  compensab le .  

(F)   Asphal t -Rubber:  

Payment  fo r  aspha l t - rubber  wi l l  be  made by  the  ton .   Ad jus tments  in  
payment  sha l l  be  made in accordance wi th  the  requ i rements  o f  Sec t ion 
1009 o f  the  spec i f i ca t ions.  

(G)   Minera l  Admixture:  

Minera l  admix tu re  wi l l  be  pa id  fo r  a t  the  predetermined pr ice  es tab l ished 
in  the  Bidd ing Schedu le .  
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(H)   Smoothness:  

When requ i red  in  the  Spec ia l  Prov is ions ,  payment  fo r  smoothness  sha l l  
be  made in  accordance wi th  the  requ i rements  o f  Subsec t ion  109.13  o f  
the  spec i f i ca t ions .  

( I )   Stat is t ica l  Acceptance: 

The “Tota l  Percentage o f  Lo t  Wi th in  UL and LL  (PT) ”  sha l l  be  de termined 
in  accordance wi th  Subsec t ion  109.11  o f  the  spec i f i ca t ions .  

Pay  Fac tors  (PF)  sha l l  be  de termined by  en ter ing Tab le  415-4  wi th  PT.  

TABLE 415-4  
PAY FACTORS 

Mater ia l  Spread Mixture  Propert ies  and Compact ion 

Negat ive  
Var iance 

% 

Pay 
Factor  

(Dol lars   
per  Ton)  

PT 

Pay Factors  (Dol lar  per  Ton)  
Gradat ion 

and 
Asphal t -
Rubber  
Content  

Ef fect ive  
Voids  Compact ion 

2.1-  3 .0 -  0 .10 100 0 .00 +  2 .00 +  2 .00 
3 .1 -  4 .0 -  0 .20 95-99 0 .00 +  0 .50 +  0 .50 
4 .1 -  5 .0 -  0 .30 90-94 0 .00 0 .00 0 .00 
5 .1 -  6 .0 -  0 .40 85-89 0 .00 -  0 .25 -  0 .25 
6 .1 -  7 .0 -  0 .50 80-84 -  0 .25 -  0 .50 -  0 .50 
7 .1 -  8 .0 -  0 .60 75-79 -  0 .50 -  0 .75 -  0 .75 
8 .1 -  9 .0 -  0 .70 70-74 -  0 .75 -  1 .00 -  1 .00 

9 .1 -  10 .0 -  0 .80 65-69 -  1 .00 -  1 .25 -  1 .25 
10 .1-  11 .0 -  0 .90 60-64 -  1 .50 -  1 .50 -  1 .75 
11 .1-  12 .0 -  1 .00 55-59 -  2 .00 -  2 .00 -  2 .25 
More  than 

12 .0 Re jec t  
50-54 -  2 .50 -  2 .50 -  3 .00 

Less  
than 
50 

Re jec t  –  See Subsec t ion  415-9(E) See 
Subsec t ions 

415-9(A)  and (E)  
 

(J )   Referee Test ing:  

(1 )  Referee Test ing Performed for  Mixture  Propert ies 
Only:  

With in  15  days  a f ter  wr i t ten  no t i f i ca t ion  to  the  contrac tor  o f  tes t  resu l ts  
fo r  a  par t icu lar  mix tu re p roper t ies lo t ,  the  cont rac tor  may make a  wr i t ten 
reques t  fo r  re fe ree tes t ing.   The re fe ree  tes t ing sha l l  be  per fo rmed by 
an  independent  approved labora tory  des ignated  by  the  Depar tment .   The 
tes t ing o f  the  samples  wi l l  be  per fo rmed by  the independent  tes t ing 
labora tory  wi thout  knowledge o f  the spec i f i c  p ro ject  cond i t ions  such as 
the  ident i ty  o f  the cont rac tor  o r  mix  des ign  laboratory ,  the tes t  resu l ts  
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by  the  Depar tment ,  o r  the mix  des ign  ta rge ts  fo r  gradat ion and e f fec t ive 
vo ids .   The aspha l t ic  concre te  samples  prev ious ly saved wi l l  be  tes ted 
fo r  the  fo l lowing proper t ies :  

Test  Property  Test  Method 
Aspha l t -Rubber  Conten t  
(See Note  1)  Ar izona Tes t  Method 427 

Gradat ion  
Marsha l l  Dens i ty  Ar izona Tes t  Method 410 
Max imum Theore t ica l  
Dens i ty  Ar izona Tes t  Method 417 

Ef fec t ive  Vo ids  Ar izona Tes t  Method 424 
Note :  

(1 )  I f  a  cor rec t ion  to the  aspha l t - rubber  conten t  by  ign i t ion 
fu rnace tes t ing is  made in  accordance wi th  Subsec t ion 
415-7 .04  o f  the  spec i f i ca t ions ,  the  aspha l t - rubber 
conten t  sha l l  no t  be  sub jec t  to  re fe ree  tes t ing.  

 
The resu l ts  o f  the re fe ree tes t ing wi l l  be b ind ing on  bo th  the cont rac tor  
and the  Depar tment .  

Us ing the  re fe ree  tes t ing resu l ts ,  the  Engineer  wi l l  de termine  new PT’s  
fo r  a l l  charac ter is t ics ,  wi th  the  except ion  o f  aspha l t - rubber  conten t  i f  a  
cor rec t ion  to  the  ign i t ion  fu rnace va lue  was made as  spec i f ied  in 
Subsec t ion  415-7 .04  o f  the  spec i f i ca t ions .  

When re fe ree  tes t ing is  per fo rmed on a  mix tu re  p roper t ies  lo t ,  the 
re fe ree  tes t  resu l t  for  the average max imum theore t ica l  dens i ty  wi l l  be 
used to  de termine a  new PT fo r  compact ion .  

The Depar tment  wi l l  pay  fo r  the  re fe ree  tes t ing;  however ,  i f  the  combined 
pay  fac to r  o f  the  lo t  (Mix tu re  Proper t ies  p lus  Compact ion)  does  no t  
improve or  is  reduced, o r  i f  e i ther  the  mix ture  p roper t ies  lo t  or  
compact ion  lo t  remains  in  re jec t  o r  is  p laced in  re jec t ,  payment  to  the 
cont rac tor  fo r  aspha l t ic  concre te  sha l l  be  reduced by  the  amount  o f  the 
cos t  o f  the  re fe ree  tes t ing fo r  the  mix tu re  p roper t ies  o f  tha t  par t icu lar  
lo t .  

(2 )  Referee Test ing Performed for  Compact ion Only:  

With in  15  days  a f ter  wr i t ten  no t i f i ca t ion  to  the  contrac tor  o f  tes t  resu l ts  
fo r  a  par t icu la r  compact ion  lo t ,  the  cont rac tor  may make a  wr i t ten  
reques t  fo r  re fe ree  tes t ing.   The bu lk  dens i ty  o f  each o f  the  cores 
prev ious ly  saved wi l l  be  de termined in accordance wi th  the  requ i rements 
o f  Ar izona Tes t  Method 415 by  an independent  tes t ing labora tory 
des ignated  by  the  Depar tment .   The tes t ing o f  the  cores  wi l l  be 
per fo rmed by  the  independent  tes t ing labora tory  wi thout  knowledge o f  
the  spec i f i c  p ro jec t  cond i t ions ,  such as  the  ident i ty  o f  the  cont rac tor  o r  
mix  des ign  labora tory ,  or  the  tes t  resu l ts  by  the  Depar tment .   The 
percent  a i r  vo ids  wi l l  be de termined in  accordance wi th  Ar izona Tes t  
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Method 424.   The max imum theore t ica l  dens i ty  used in  the  de terminat ion 
o f  a i r  vo ids  wi l l  be  the  average o f  the  four  max imum theore t ica l  dens i t ies 
de termined for  the  lo t  in  Subsec t ion  415-7 .04  o f  the  spec i f i ca t ions .  

The resu l ts  o f  the re fe ree tes t ing wi l l  be b ind ing on  bo th  the cont rac tor  
and the  Depar tment .  

When re fe ree  tes t ing is  per fo rmed on the  compact ion  lo t ,  the  Engineer 
wi l l  de termine  a  new PT fo r  compact ion  us ing the  re fe ree  tes t ing resu l ts .  

The Depar tment  wi l l  pay fo r  the  re fe ree  tes t ing;  however ,  i f  the  pay 
fac to r  o f  the compact ion lo t  does no t  improve or  is  reduced,  o r  the 
compact ion  lo t  remains  in  re jec t  o r  is  p laced in  re jec t ,  payment  to  the 
cont rac tor  fo r  aspha l t ic  concre te  wi l l  be  reduced by  the  amount  o f  the 
cos t  o f  re fe ree  tes t ing fo r  the  compact ion  o f  tha t  par t icu la r  lo t .  

(3 )  Referee Test ing Performed for  Both Mixture  
Propert ies  and Compact ion:  

When re fe ree  tes t ing is  per fo rmed,  as  descr ibed above,  fo r  bo th  the 
mix tu re  p roper t ies  lo t  and the  compact ion  lo t ,  the  Engineer  wi l l  use  the  
re fe ree  tes t  resu l ts  to  determine new PT’s  as  spec i f ied  in  Subsec t ions 
415-9(J) (1 )  and 415-9(J ) (2 )  o f  the  spec i f i ca t ions .  

The Depar tment  wi l l  pay  fo r  the  re fe ree  tes t ing;  however ,  i f  the  combined 
pay  fac to r  o f  the  lo t  (Mix tu re  Proper t ies  p lus  Compact ion)  does  no t  
improve or  is  reduced, o r  i f  e i ther  the  mix ture  p roper t ies  lo t  or  
compact ion  lo t  remains  in  re jec t  o r  is  p laced in  re jec t ,  payment  to  the 
cont rac tor  fo r  aspha l t ic  concre te  sha l l  be  reduced by  the  amount  o f  the 
cos t  o f  the  re fe ree  tes t ing fo r  the  mix tu re  p roper t ies  and compact ion  o f  
tha t  par t icu la r  lo t .  

SECTION 416 ASPHALTIC CONCRETE -  END PRODUCT:  

416-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  cons t ruc t ing Aspha l t ic  
Concre te-End Produc t ,  here ina f te r  aspha l t ic  concre te ,  by  fu rn ish ing a l l  
mater ia ls ,  mix ing a t  a  p lan t ,  hau l ing and p lac ing a  mix tu re  o f  aggregate  
mater ia ls ,  minera l  admix tu re ,  and b i tuminous  mater ia l  (aspha l t  cement )  
to  fo rm a pavement  course  or  to  be used fo r  o ther spec i f ied  purposes ,  
in  accordance wi th  the  de ta i ls  shown on the  pro jec t  p lans  and the 
requ i rements  o f  the  spec i f i ca t ions .  

Rec la imed aspha l t  pavement  (RAP) ,  as  de f ined in  Subsec t ion  416-3 .04 
o f  the  spec i f i ca t ions ,  may be  used in  the  mix tu re  p rov ided a l l  
requ i rements  o f  the  speci f i ca t ions  are  met ;  however ,  RAP wi l l  no t  be  
a l lowed in  the  mix tu re  when aspha l t  cement  type  PG 76-22 TR+ or  PG 
70-22 TR+ is  spec i f ied  in  Subsec t ion  416-3 .03  (B)  o f  the  spec i f i ca t ions.   
References  to  the  use  o f  RAP in  th is  sec t ion  app ly  on ly  i f  RAP is  u t i l i zed  
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as  par t  o f  the  mix tu re .   ADOT Mater ia ls  Prac t ice  and Procedure  Di rec t ive 
No.  20 ,  “Gu idance on  the Use o f  Rec la imed Aspha l t  Pavement  (RAP)  in  
Aspha l t ic  Concre te” ,  sha l l  be  used in  con junc t ion  wi th  the  requ i rements 
o f  the  spec i f i ca t ions .  

Warm Mix  Aspha l t  (WMA) techno logies  may be  used in  the  mix tu re  at  
the  op t ion  o f  the  cont rac tor  p rov ided a l l  requ i rements  o f  the 
spec i f i ca t ions  are  met .   WMA is  de f ined as  aspha l t ic  concre te  tha t  is  
p roduced wi th in  the  tempera ture  range o f  215 to  275 degrees  F.   WMA 
can be  produced by  one or  a  combina t ion  o f  severa l  WMA techno logies  
inc lud ing p lan t  water  foaming processes ,  minera l  add i t ives ,  and 
chemica l  add i t ives .   The requ i rements  fo r  incorpora t ing WMA 
techno logies  in  the  mix tu re  a re  g iven in  these spec i f i ca t ions  and in 
Mater ia ls  Prac t ice  and Procedure  Di rec t ive  No.  23 ,  “Requ i rements  for  
the  Use o f  Warm Mix Aspha l t  (WMA) Techno logies  in  Aspha l t ic  
Concre te” .  

The cont rac tor  sha l l  acqui re  and make a l l  a r rangements  fo r  a source  or  
sources  o f  mater ia l ,  fu rn ish  a  mix  des ign  wh ich  wi l l  meet  the  des ign  
c r i te r ia  spec i f ied  here ina f te r ,  and prov ide  a l l  the  equ ipment ,  mater ia ls ,  
and labor  necessary  to  comple te  the  work .  

416-2 Asphal t ic  Concrete  Mix  Design Cr i ter ia :  

Mix  des igns  sha l l  be  deve loped by  the  cont rac tor  on  the  bas is  o f  the 
fo l lowing c r i te r ia  and tes ted  in  accordance wi th  the requ i rements  o f  the 
fo l lowing tes t  methods :  

Cri ter ia  Requi rements  Ar izona 
Test  

1 /2”  Mix 3 /4”  Mix Base Mix  Method  
1.  Vo ids  in  Minera l  
Aggregat e :  %,  Range  15.5  -  18.5  15.0  -  18.0  14.5  -  17.0  Note  (3 )  

2 .  E f fec t i ve  Vo ids :  %,  
Range  Note  (1 )  Note  (1 )  Note  (1 )  Note  (3 )  

3 .  Absorbed Asphal t :  
%,  Range  0  -  1 .0  0  -  1 .0  0  -  1 .0  Note  (3 )  

4 .  Index  o f  Reta ined 
S t rengt h :  %,  Min imum 

60  
(Not e  2 )  

60  
(Not e  2 )  

60  
(Not e  2 )  Note  (4 )  

5 .  Wet  S t rength :  ps i ,  
M in imum 150  150  150  Note  (4 )  

6 .  S tab i l i t y :  pounds ,  
M in imum 2,000  2 ,000  3 ,000  Note  (3 )  

7 .  F low:  0 . 01 - inch,  
Range  8  -  16  8  -  16  8  -  16  Note  (3 )  

8 .  M ix  Des ign Grad ing L im i ts  201  
 Percent  Passing  

S ieve  
S ize 

1 /2  inch Mix  3 /4  inch Mix  Base Mix  
Wi thout  
Admix.  

Wi th  
Admix.  

Wi thout  
Admix.  

Wi th  
Admix.  

Wi thout  
Admix.  

Wi th  
Admix.  

1-1/ 4  inch      100  100  
1  inch    100  100  90 -100  90 -  100  

3 /4  inch  100  100  90 -  100  90 -  100  85 -  95  85 -  95  
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1 /2  inch  90 -  100  90 -  100  - - -  - - -  - - -  - - -  
3 /8  inch  67 -  82  67 -  82  62 -  77  62 -  77  57 -  72  57 -  72  

No.  8  40 -  48  41 -  49  37 -  46  38 -  47  32 -  42  33 -  43  
No.  40  10 -  18  11 -  19  10 -  18  11 -  19  8  -  16  9  -  17  

No.  200  1 .5  -  4 . 5  2 .5  -  6 . 0  1 .5  -  4 . 5  2 .5  -  6 . 0  1 .5  -  3 . 5  2 .5  -  5 . 0  
Notes :  
 
(1 )  As  spec i f ied  in  the  Spec ia l  Prov is ions .  

(2 )  I f  the  average e leva t ion  o f  the  pro jec t  is  above 3,500 fee t ,  the 
index  o f  re ta ined s t rength sha l l  be  a  min imum of  70 percent .  

(3 )  For  mixes  wi thout  RAP,  Ar izona Tes t  Method 815.   For  mixes  wi th  
RAP,  Ar izona Tes t  Method 833. 

(4 )  For  mixes  wi thout  RAP,  Ar izona Tes t  Method 802 (as  mod i f ied  by 
Ar izona Tes t  Method 815) .   For  m ixes  wi th  RAP,  Ar izona Tes t  
Method 802 (as  mod i f ied  by  Ar izona Tes t  Method 833) .  

 
The ra t io  o f  the  mix  des ign  compos i te  gradat ion  ta rge t  fo r  the  No.  200 
s ieve ,  inc lud ing minera l  admix tu re ,  to  the  e f fec t ive aspha l t  con ten t  sha l l  
be  wi th in  the  range spec i f ied  in  the  Spec ia l  Prov is ions .  

416-3 Mater ia ls :  

416-3 .01 Minera l  Aggregate:  

(A)   Genera l :  

Minera l  aggregate  sha l l  cons is t  o f  v i rg in  aggregate ,  o r  a combina t ion o f  
v i rg in  aggregate  and aggregate  f rom RAP (RAP aggregate) .   When the 
te rms “minera l  aggregate”  o r  “aggregate”  a re  used wi thout  be ing fu r ther 
descr ibed as  “v i rg in ”  o r  “RAP” ,  the  in tended mean ing is  the  to ta l  
aggregate  mater ia l  used in  the  mix tu re .  

No ind iv idua l  s tockp i le  or  ho t  b in  usage o f  e i ther  v i rg in  aggregate  or  
RAP aggregate  sha l l  be less  than 3  percent of  the  to ta l  mineral  
aggregate .  

(B)   Vi rgin Minera l  Aggregate:  

The cont rac tor  sha l l  prov ide  a  source  in accordance wi th  the 
requ i rements  o f  Sec t ion 1001 o f  the  spec i f i ca t ions ,  except  tha t  sub-
paragraph (3 )  under  Subsec t ion  1001-3 .01(B)  o f  the  spec i f i ca t ions  sha l l  
no t  app ly .  

Coarse  v i rg in  minera l  aggregate  sha l l  cons is t  o f  c rushed grave l ,  c rushed 
rock ,  o r  o ther  approved iner t  mater ia l  wi th  s imi la r  charac ter is t ics ,  o r  a 
combina t ion  thereo f ,  con forming to  the  requ i rements  o f  these 
spec i f i ca t ions .  
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For  a reas  or  app l ica t ions  where  Spec ia l  Mix  is  no t  ca l led  fo r  on  the 
p lans ,  f ine  v i rg in  minera l  aggregate  sha l l  cons is t  o f  na tura l  sand or  of  
sand prepared f rom rock ,  o r  o ther  approved iner t  mater ia ls ,  o r  a 
combina t ion  thereo f ,  con forming to  the  requ i rements  o f  these 
spec i f i ca t ions .  

For  a reas or  app l ica t ions where  Spec ia l  Mix is  ca l led  fo r  on the  pro jec t  
p lans ,  the  fo l lowing sha l l  app ly :  

F ine  v i rg in  minera l  aggregate  sha l l  be  ob ta ined f rom crushed grave l  or  
c rushed rock .   A l l  uncrushed mater ia l  pass ing the  No.  4  s ieve  sha l l  be 
removed pr io r  to  the  c rush ing,  sc reen ing,  and wash ing opera t ions 
necessary  to  p roduce the  spec i f ied  gradat ion .   The cont rac tor  sha l l  
no t i fy  the  Engineer  a  min imum of  48  hours  in  advance o f  c rush ing the  
mater ia l  to  be  used as v i rg in  minera l  aggrega te ,  so  a l l  c rush ing 
opera t ions  can be  inspec ted .   Ex is t ing s tockp i le  mater ia l  wh ich has no t  
been inspec ted  dur ing c rush ing wi l l  no t  be  permi t ted  fo r  use  un less  the 
cont rac tor  is  ab le  to  document  to  the Engineer 's  sa t is fac t ion  tha t  the 
v i rg in  minera l  aggregate  has  been c rushed.   Any  mater ia l  inspec ted  by 
the  Depar tment as  crushed mater ia l  fo r  the pro jec t  sha l l  be  separa ted 
f rom the  cont rac tor 's  o ther  s tockp i les  and reserved fo r  use  th roughout 
the  pro jec t  dura t ion .  

The cont rac tor  may b lend uncrushed f ine v i rg in  aggregate  up  to a 
max imum of  15  percent  of  the  to ta l  aggregate  fo r  mixes  no t  con ta in ing 
RAP,  o r  up  to  a  max imum of  10 percent  o f  the  to ta l  aggregate  fo r  mixes  
conta in ing RAP.   The to ta l  compos i te  o f  v i rg in  f ine  aggregate  sha l l  meet  
the  requ i rement fo r  uncompacted vo id conten t .   The uncrushed f ine 
v i rg in  aggregate  sha l l  be  100 percent  pass ing the  1 /4  inch  s ieve  and 
conta in no t  more  than 4 .0  percent  pass ing the  No.  200 s ieve .   Shou ld 
the  cont rac tor  mod i fy  the method o f  p roduc ing e i ther  the  uncrushed or  
c rushed f ine aggregate ,  the  Engineer  sha l l  be  immedia te ly  no t i f ied and 
the  mater ia ls  sampled  and tes ted  for  de termina t ion o f  uncompacted vo id 
conten t .  

(C)   RAP Minera l  Aggregate:  

RAP aggregate  sha l l  cons is t  o f  the  aggregate  por t ion  o f  the  rec la imed 
aspha l t  pavement .   A max imum of  25  percent  RAP aggregate ,  by  we igh t  
o f  to ta l  aggregate  in  the mix ,  may be used in  mixes  p laced in  a lower  l i f t  
(min imum 2 inches  be low f in ished sur face) .   A max imum of  20  percent 
RAP aggregate ,  by  we igh t  o f  to ta l  aggregate  in  the  mix ,  may be  used a t  
a l l  o ther  loca t ions .  

(D)   Minera l  Aggregate  Character is t ics: 

Aggregates  sha l l  be  f ree  o f  de le te r ious  mater ia ls ,  c lay  ba l ls ,  and 
adher ing f i lms  or  o ther mater ia l  tha t  p revent  the  thorough coat ing wi th 
the  aspha l t  cement .  
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Minera l  aggregate  sha l l  con form to  the  fo l lowing requ i rements  when 
tes ted  in  accordance wi th  the  app l icab le  tes t  methods .  

Minera l  Aggregate  
Character is t ics Test  Method Requirement  

Combined Bu lk  Oven Dry  
Spec i f ic  Grav i ty  (1 )  

Ar izona Tes t  
Method 251 2 .350 -  2 .850 

Combined Water 
Absorp t ion  (1 )  

Ar izona Tes t  
Method 251 0  -  2 .5% 

Sand Equ iva len t  (1 )  

AASHTO T 176 
(Af te r  thorough ly  

s iev ing the  
sample ,  no  
add i t iona l  

c lean ing o f  the  
f ines  f rom the  

p lus  No.  4  
mater ia l  i s  
requ i red . )  

Min imum 55 

Abras ion  (2 )  AASHTO T 96 100 Rev. ,  Max.  9% 
  500 Rev. ,  Max.  40% 

Frac tured  Coarse 
Aggregate  Par t ic les  (3 )  

Ar izona Tes t  
Method 212 

Min imum 70% (4)  
(a t  leas t  one f rac tu red  

face ,  de termined on  p lus  
No.  4  mater ia l )  

Uncompacted  Vo id 
Conten t  (1 )  
(Spec ia l  Mix  On ly )  

Ar izona Tes t  
Method 247 Min imum 45% 

Carbonates  (3 )  and (5 )  Ar izona Tes t  
Method 238 Max imum 20% 

Notes :  

(1 )  When the  mix  des ign  conta ins  RAP,  the  requ i rements  sha l l  be 
fo r  the  v i rg in  aggregate  por t ion  on ly .  

(2 )  Abras ion  sha l l  be  per fo rmed separa te ly  on  mater ia ls  f rom each 
source o f  minera l  aggregate ,  inc lud ing RAP aggregate .   A l l  
sources  sha l l  meet  the  requ i rements  fo r  abras ion .  

(3 )  When the  mix  des ign  conta ins  RAP,  the  requ i rements  sha l l  be 
fo r  the  compos i te  o f  v i rg in  and RAP aggregate .  

(4 )  When Spec ia l  Mix  is  ca l led  fo r  on the pro jec t  p lans ,  th is  va lue 
sha l l  be  min imum 85% wi th  a t  leas t  two f rac tu red  faces  and 
min imum 92% wi th  a t  leas t  one f rac tu red  face ,  determined on 
p lus  No.  4  mater ia l .  

(5 )  Tes t ing fo r  carbonates  on ly  app l ies  i f  e i ther  o f  the  fo l lowing 
cond i t ions  ex is t :  
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(a )  The aspha l t ic  concre te  is  the  des igned f ina l  pavement 
sur face  normal ly  used by  t ra f f i c .  

(b )  The aspha l t ic  concre te ,  temporary o r  o therwise,  wi l l  be 
sub jec t  to  t ra f f i c  fo r  more than 60  days .  

 
Tes ts  on  aggregates  ou t l ined  above,  except  fo r  abras ion ,  sha l l  be 
per fo rmed on mater ia ls  fu rn ished fo r  mix  des ign  purposes  and 
compos i ted  to  the  mix  des ign  gradat ion .   When RAP is  used in  the  
mix tu re ,  RAP aggregates  fo r  tes t ing sha l l  be  ob ta ined f rom the  RAP 
mater ia l  us ing Method A o f  AASHTO T 164,  p r io r  to  combin ing wi th  the 
v i rg in  aggregate .  

Vi rg in  minera l  aggregate  f rom a  source  or  combina t ion  o f  sources  wh ich 
does  no t  meet  the  requ i rements  g iven in  the  tab le above fo r  combined 
bu lk  oven dry  spec i f i c  grav i ty ,  and/or  combined water  absorp t ion  (up  to 
a  max imum of  3 .0  percent) ,  bu t  meets  the  o ther  spec i f ied  requ i rements ,  
wi l l  be  cons idered fo r  acceptance by  the  Engineer  i f :  a )  the  to ta l  
es t imated  cos t  o f  a l l  aspha l t ic  concre te  components ,  us ing the  mix 
des ign  un i t  we igh t ,  aspha l t  cement  conten t ,  and minera l  admix tu re 
percentage,  does  no t  exceed the  to ta l  amount  b id  fo r  these i tems by 
more  than 5 .0  percent ;  o r  b )  a  supp lementa l  agreement  is  executed 
ad jus t ing the un i t  p r ices  of  aspha l t ic  concre te  components such tha t  the 
to ta l  es t imated  cos t  does no t  exceed the  to ta l  amount  b id  by  more  than 
5 .0  percent .  

416-3 .02 Minera l  Admixture:  

Minera l  admix tu re wi l l  be  requ i red .   The amount  used sha l l  be 
1 .0  percent ,  by  we igh t  o f  the  minera l  aggregate ,  un less  tes t ing 
demonst ra tes  tha t  add i t iona l  admix tu re  is  requ i red  in  o rder  to  meet  the  
mix  des ign  c r i te r ia  fo r  Wet  St rength  and Index  o f  Reta ined St rength .   A  
max imum of  2 .0  percent admix tu re  wi l l  be  permi t ted.   The exac t  amount 
o f  admix tu re  requ i red  sha l l  be  spec i f ied  in  the  mix  des ign .   Minera l  
admix tu re  sha l l  be  e i ther  Por t land cement ,  b lended hydrau l ic  cement  o r  
hydra ted  l ime conforming to  the  fo l lowing requ i rements .  

Mater ia l  Requirement  
Por t land Cement ,  Type I ,  o r  Type I I  ASTM C150 
Blended Hydrau l ic  Cement ,  Type IP ASTM C595 
Hydra ted  L ime ASTM C1097 

 
The cer t i f i ca t ion  and acceptance o f  Por t land cement ,  b lended hydrau l ic  
cement ,  and hydra ted  l ime sha l l  be  in  accordance wi th  ADOT Mater ia ls  
Prac t ice  and Procedure  Di rec t ive  No.  13 ,  "Cer t i f i ca t ion  and Acceptance 
o f  Hydrau l ic  Cement ,  F ly  Ash,  Natura l  Pozzo lan ,  Si l i ca  Fume,  and L ime".  
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416-3 .03 Bi tuminous Mater ia l :  

(A)   Genera l :  

Bi tuminous  mater ia l  sha l l  cons is t  o f  per fo rmance grade (PG)  aspha l t  
b inder  (v i rg in  b inder ) ,  o r  a  combina t ion  o f  v i rg in  b inder  and b inder  f rom 
RAP (RAP b inder ) .   When the  te rms “b i tuminous  mater ia l ” ,  “aspha l t  
cement ” ,  “aspha l t  b inder” ,  o r  “b inder ”  a re  used wi thout  be ing fu r ther 
descr ibed as  “v i rg in ”  o r  “RAP” ,  the  in tended mean ing is  the  to ta l  
b i tuminous  mater ia l  used in  the  mix tu re .  

The percent  o f  aspha l t  cement  used sha l l  be  based on  the  we igh t  o f  to ta l  
mix  (aspha l t  cement ,  minera l  aggregate ,  and minera l  admix tu re) .  

(B)   Vi rgin Bi tuminous Mater ia l :  

Virg in  aspha l t  cement  shal l  be  a  per fo rmance grade (PG)  aspha l t  b inder ,  
con forming to  the  requ i rements  o f  Sec t ion  1005 o f  the  spec i f i ca t ions .   
The type o f  v i rg in  aspha l t  b inder  sha l l  be  as  shown in  the  Spec ia l  
Prov is ions  or ,  i f  RAP is  used in  the  mix tu re ,  the  v i rg in  aspha l t  b inder  
sha l l  be  as  requ i red to meet  the b lend ing requ i rements  in  Subsec t ion 
416-3 .03(C)  o f  the  spec i f ica t ions  and Ar izona Tes t  Method 833.  

The cont rac tor  sha l l  p rov ide  the  labora tory  mix ing and compact ion 
tempera ture ranges  to the  mix  des ign  labora tory  fo r  each PG aspha l t  
b inder  used fo r  mix  des ign  purposes .   The labora tory  mix ing tempera ture 
range is  de f ined as  the  range o f  tempera tures  where  the  un-aged v i rg in  
aspha l t  b inder  has  a  ro ta t iona l  v iscos i ty  o f  0 .17  ±  0 .02  Pasca l ·seconds,  
measured in  accordance wi th  AASHTO T 316.   The labora tory 
compact ion  tempera ture  range is  de f ined as  the  range o f  tempera tures  
where  the  un-aged v i rg in  aspha l t  b inder  has  a  ro ta t iona l  v iscos i ty  o f  0 .28 
±  0 .03  Pasca l ·seconds,  measured in  accordance wi th  AASHTO T 316.   
The tes t ing requ i red in  AASHTO T 316 shal l  be  per fo rmed a t  
275 degrees  F and 350 degrees  F,  and a  v iscos i ty - tempera ture  curve 
deve loped in  accordance wi th  ASTM D2493.   The v iscos i ty - tempera ture 
curve  sha l l  be  inc luded in  the  mix  des ign  repor t .   For  PG aspha l t  b inders 
tha t  have a max imum labora tory  mix ing tempera ture  exceed ing 
325 degrees F or  a  max imum labora tory compact ion tempera ture 
exceed ing 300 degrees F,  the  labora tory  mix ing and compact ion 
tempera ture ranges  sha l l  be  spec i f ied  in  wr i t ing by  the v i rg in  aspha l t  
b inder  supp l ie r .   A v iscos i ty - tempera ture  curve  wi l l  meet  th is  
requ i rement  fo r  wr i t ten  documenta t ion  i f  the  v iscos i ty - tempera ture  curve 
is  deve loped and submi t ted  by  the  b inder  supp l ie r  and inc ludes  language 
tha t  the  recommended labora tory  mix ing and compact ion  tempera tures 
are  wi th in  acceptab le  ranges ,  and the  submi t ta l  inc ludes  a  s ta tement 
ind ica t ing the  max imum labora tory  mix ing tempera ture  to  wh ich  the 
b inder  can be  heated  wi thout  damage.   The labora tory  mix ing and 
compact ion  tempera ture  ranges ,  as  we l l  as  the  ac tua l  labora tory  mix ing 
and compact ion  tempera tures  used,  sha l l  be  repor ted  on  the  mix  des ign .   
The cont rac tor  sha l l  ensure  tha t  the  aspha l t  b inder supp l ie r  in fo rmat ion 
requ i red  in  th is  paragraph is  p rov ided to  a l l  appropr ia te  par t ies  in  a 
t ime ly  manner ,  and tha t  cop ies  are  inc luded in  the  mix  des ign  repor t .   
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The labora tory  mix ing and compact ion  tempera tures  are fo r  mix des ign 
purposes  on ly .   F ie ld  mix ing and compact ion  tempera tures  are  spec i f ied 
in  Subsec t ions  416-6  and 416-7  o f  the  spec i f i ca t ions .  

(C)   RAP Bi tuminous Mater ia l :  

RAP b inder  sha l l  cons is t  o f  the aspha l t  b inder por t ion  o f  the rec la imed 
aspha l t ic  pavement .   A max imum of  25  percent  RAP b inder ,  by  we igh t  o f  
to ta l  b inder  in  the  mix ,  may be  used in  mixes  p laced in  a  lower  l i f t  
(min imum 2 inches  be low f in ished sur face) .   A max imum of  20  percent 
RAP b inder ,  by we igh t  o f  to ta l  b inder  in  the  mix ,  may be  used a t  a l l  o ther 
loca t ions .  

When less  than or  equa l  to  15  percent  RAP b inder  is  used,  by we igh t  o f  
to ta l  b inder  in  the  mix ,  no tes t ing is  requ i red  on  the RAP b inder .   When 
grea ter  than 15 percent  RAP b inder  is  used, by  we igh t  o f  to ta l  b inder in  
the  mix ,  the  RAP b inder sha l l  be  ex t rac ted ,  recovered,  and tes ted  in 
accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 833.   The 
v i rg in  b inder grade sha l l  be  mod i f ied i f  necessary to  ensure  the  b lend o f  
v i rg in  and RAP b inder  meets  the  PG grade spec i f ied  in  the  Subsec t ion 
416-3 .03(B)  o f  the  spec i f i ca t ions .   However ,  a  change o f  on ly  one v i rg in 
PG b inder  grade (6  degrees  C on  e i ther  o r  bo th  the  h igh  and low 
tempera tures)  wi l l  be  a l lowed f rom tha t  shown in  Subsec t ion  416-3 .03(B) 
o f  the  spec i f i ca t ions .  

416-3 .04 Recla imed Asphal t  Pavement  (RAP):  

RAP sha l l  cons is t  o f  sa lvaged,  mi l led ,  pu lver ized,  b roken,  o r  c rushed 
aspha l t  pavement .   I f  RAP is  genera ted  by  mi l l ing,  the  min imum remova l  
depth  sha l l  be  1-1 /2  inches .   The source  o f  RAP may be  f rom ADOT or  
o ther  p ro jec ts .   The cont rac tor  sha l l  be  respons ib le  fo r  de termin ing the 
su i tab i l i t y  o f  the  RAP fo r  use  in  the  mix tu re ,  regardless  o f  i ts  source . 

For  aspha l t ic  concre te  conta in ing less  than or  equa l  to  15 percent  RAP 
aggregate ,  a l l  RAP mater ia l  sha l l  pass  the  1-1/4  inch  s ieve .   For 
aspha l t ic  concre te  conta in ing grea ter  than 15  percent  RAP aggregate ,  
the  RAP mater ia l  sha l l  be  processed in to  un i form coarse and f ine 
s tockp i les  such tha t  there  wi l l  be  a  min imum amount  o f  f ines .   The use 
o f  more  than two RAP s tockp i les  is  p roh ib i ted .   The gradat ion ,  when 
tes ted  in accordance wi th  Ar izona Tes t  Method 240,  sha l l  meet  the 
fo l lowing requ i rements :  

Stockpi le  Sieve Size  Percent  Passing 
Coarse 1-1 /4  inch 100 

3 /8  inch 0-25 

Fine  3 /4  inch 100 
3 /8  inch 75-100 

 
The cont rac tor  may propose gradat ion  bands d i f fe r ing f rom those shown 
in  the  tab le  above.   The proposa l  sha l l  be  submi t ted  to  the Engineer 
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p r io r  to  the  s ta r t  o f  RAP p rocess ing.   I f  approved,  the  requ i red  gradat ion 
bands wi l l  be  ad jus ted  accord ingly .  

RAP sha l l  be  s tockp i led  so  tha t  segregat ion  is  min imized.   When two 
RAP s tockp i les a re used, acceptab le methods  to  prevent in te rmingl ing 
o f  s tockp i les  sha l l  be  prov ided. 

The Engineer  reserves  the  r igh t  to  re jec t  obv ious ly  de fec t ive  sa lvaged 
mater ia l  o r  sa lvaged mater ia l  tha t  is  no t  representa t ive  o f  the  mater ia l  
used in  the  mix  des ign .  

416-3 .05 Warm Mix  Asphal t  Technologies:  

Warm Mix  Aspha l t  (WMA) techno logies  inc lude p lan t  water  foaming 
processes ,  minera l  add i t ives ,  and chemica l  add i t ives .   WMA 
techno logies  must  be  approved pr io r  to  the i r  use in  accordance wi th  
Mater ia ls  Prac t ice  and Procedure  Di rec t ive  No.  23 ,  “Requ i rements  for  
the  Use o f  Warm Mix Aspha l t  (WMA) Techno logies  in  Aspha l t ic  
Concre te” .  

416-4 Mix  Design:  

Ut i l i z ing minera l  aggregate  and RAP wh ich  has  been c rushed, 
p rocessed,  separa ted  and s tockp i led ,  a  mix  des ign  sha l l  be  fo rmula ted 
and submi t ted  by  the contrac tor  to the  Engineer .   The minera l  aggregate  
and RAP samples  used for  mix  des ign  purposes  sha l l  be  representa t ive 
o f  mater ia ls  to  be  used dur ing produc t ion .   

The mix  des ign  sha l l  be based on  the  mix  des ign  c r i te r ia  and o ther 
requ i rements  here inbefore  spec i f ied ,  u t i l i z ing aspha l t  cement  and 
minera l  admix tu re  o f  the  type  and f rom the  sources proposed fo r  use  in 
the  produc t ion  o f  aspha l t ic  concre te .  

The mix  des ign  sha l l  be  prepared by  or  under  the d i rec t  superv is ion o f  
a  p ro fess iona l  engineer  exper ienced in  the  deve lopment  o f  mix  des igns  
and mix  des ign  tes t ing.   The mix  des ign  engineer  sha l l  meet  the 
requ i rements  g iven in ADOT Mater ia ls  Prac t ice  and Procedure Di rec t ive 
No.  4 ,  “Aspha l t ic  Concre te  Mix  Des ign  Proposa ls  and Submi t ta ls ” .   The 
mix  des ign  sha l l  be prov ided in  a  format  tha t  c lear ly  ind ica tes a l l  the  mix 
des ign  requ i rements and sha l l  be  sea led ,  s igned,  and da ted by the mix 
des ign  engineer .  

The mix  des ign  sha l l  be  prepared by  a  mix  des ign  labora tory  tha t  has 
met  the  requ i rements  of  ADOT Mater ia ls  Prac t ice  and Procedure 
Di rec t ive  No.  19 ,  “ADOT Sys tem fo r  the  Eva lua t ion  o f  Tes t ing 
Labora tor ies” .  

The contac tor  may propose the  use  o f  a  mix des ign  tha t  has  been 
deve loped fo r  a p rev ious pro jec t .   The proposed mix  des ign  sha l l  meet 
the  requ i rements  o f  these spec i f i ca t ions .   The cont rac tor  sha l l  p rov ide 
ev idence tha t  the  type  and source  o f  b i tuminous  mater ia l ,  the  type  o f  
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minera l  admix tu re ,  and the  source  and methods  o f  p roduc ing v i rg in  
minera l  aggregate  and RAP have no t  changed s ince  the  fo rmula t ion  o f  
the  prev ious mix  des ign .   The cont rac tor  sha l l  a lso prov ide  cur ren t  tes t  
resu l ts  fo r  a l l  spec i f ied  charac ter is t ics  o f  the  mineral  aggregate  and RAP 
proposed fo r  use .   The Engineer  wi l l  de termine  i f  the  prev ious ly  used 
mix  des ign  is  su i tab le  for  the  in tended use and i f  the  prev ious  use  o f  the 
mix  des ign  was sa t is fac to ry  to  the  Depar tment .   The Engineer  wi l l  e i ther  
approve or  d isapprove the  proposed mix  des ign .   Shou ld  the  Engineer  
d isapprove the use o f  the  prev ious ly used mix des ign ,  the  cont rac tor  
sha l l  p repare  and submi t  a  new mix  des ign  proposa l  in  accordance wi th  
the  requ i rements  o f  these spec i f i ca t ions .  

A prev ious ly  used mix  des ign  o lder  than two years f rom the  da te  i t  was 
fo rmula ted ,  sea led ,  s igned,  and da ted  sha l l  no t  be  a l lowed fo r  use .   Once 
approved for  use  on a  p ro jec t ,  a  mix  des ign  may be  used fo r  the dura t ion 
o f  tha t  p ro jec t .  

The mix  des ign  sha l l  con ta in  as  a  min imum: 

(A)  The name and address of  the  tes t ing organ iza t ion and the 
person respons ib le  fo r  the  mix  des ign  tes t ing;  

(B)  The spec i f i c  loca t ion(s)  o f  the  source(s )  o f  minera l  
aggregate ;  

(C)  The supp l ie r ,  re f inery ,  type  o f  aspha l t  cement ,  and any 
mod i f ie rs  inc lud ing po lymers .   The source  and type o f  
minera l  admix ture .   The percentage o f  aspha l t  cement  and 
minera l  admix tu re  to  be  used; 

(D)  The an t ic ipa ted  mineral  aggregate  gradat ion  in  each 
s tockp i le ;  

(E)  Mix  des ign  gradat ion .   The mix  des ign  sha l l  con ta in  the 
minera l  aggregate  gradat ion ,  and a lso the  gradat ion  wi th  
minera l  admix tu re ;  

(F)  The resu l ts  o f  a l l  tes t ing,  de termina t ions ,  e tc . ,  such as :  
spec i f i c  grav i ty  o f  each component ,  water  absorp t ion ,  sand 
equ iva len t ,  loss  on  abras ion ,  f rac tu red  coarse aggregate  
par t ic les ,  uncompacted vo id  conten t  ( fo r  Spec ia l  Mix ) ,  
percent  carbonates  ( i f  requ i red) ,  immers ion  compress ion 
resu l ts  ( Index  o f  Reta ined St rength ,  wet  and dry  st rengths) ,  
Marsha l l  s tab i l i t y  and f low,  aspha l t  absorp t ion ,  percent  a i r  
vo ids ,  vo ids  in  minera l  aggregate ,  and bu lk  dens i ty ;  and   

(G)  Viscos i ty - tempera ture  curve  a long wi th  the  labora tory  mix ing 
and compact ion  tempera ture  ranges ,  as  we l l  as  the  ac tua l  
labora tory  mix ing and compact ion  tempera tures  used. 
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When RAP is  used in  the mix tu re ,  the  fo l lowing add i t iona l  in fo rmat ion 
sha l l  be  inc luded in  the  mix  des ign :  

(H)  The spec i f i c  loca t ion(s )  of  the  source(s )  o f  RAP;  

( I )  The an t ic ipa ted  RAP gradat ion ,  RAP aggregate  gradat ion,  
and RAP b inder  conten t  in  each s tockp i le ;  

(J )  I f  grea ter  than 15  percent RAP b inder  is  used in  the mix tu re ,  
the  resu l ts  o f  a l l  tes ts  on  the  recovered RAP b inder,  as  we l l  
as  a l l  tes ts  on  the  b lend o f  v i rg in  b inder  and recovered RAP 
b inder ;  

(K)  The percent  RAP b inder ,  v i rg in  b inder ,  and to ta l  b inder  in  the 
mix tu re ;  

(L )  The compos i te gradat ion o f  v i rg in  and RAP aggregates ,  wi th 
and wi thout  minera l  admix tu re .   The compos i te  gradat ion  of  
the  v i rg in  aggregate  and RAP,  wi th  and wi thout  minera l  
admix tu re ;  

(M)  The resu l ts  o f  a l l  tes t ing,  de termina t ions ,  e tc . ,  fo r  the  RAP,  
v i rg in  aggregate ,  RAP aggregate ,  and compos i te o f  v i rg in  
and RAP aggregates  as  requ i red ,  such as :  spec i f ic  grav i ty ,  
water  absorp t ion ,  sand equ iva len t ,  loss  on  abras ion ,  
f rac tu red  coarse  aggregate  par t ic les ,  uncompacted  vo id 
conten t  ( fo r  Spec ia l  Mix ) ,  and percent  carbonates ;  and 

(N)  The v iscos i ty - tempera ture  curve  a long wi th  the  labora tory 
mix ing and compact ion  tempera ture  ranges  fo r  the  b lended 
b inder ,  i f  grea ter  than 15 percent  RAP b inder  is  used in  the 
mix tu re ,  as  we l l  as  the  ac tua l  labora tory  mix ing and 
compact ion  tempera tures  used. 

When Warm Mix  Aspha l t  (WMA) techno logies  are  used in  the  mix tu re ,  
the  add i t iona l  mix  des ign  requ i rements  spec i f ied  in  Mater ia ls  Prac t ice  
and Procedure  Di rec t ive  No.  23 ,  “Requ i rements  fo r  the  Use o f  Warm Mix  
Aspha l t  (WMA) Techno logies  in  Aspha l t ic  Concre te” ,  sha l l  a lso  be 
inc luded in  the  mix  des ign .  

Tes t  resu l ts  used in  the fo rmula t ion  o f  the  mix  des ign  sha l l  be  f rom 
tes t ing per fo rmed no ear l ie r  than 45  days  pr io r  to the  da te  the  mix  des ign  
is  s igned by  the  mix  des ign  engineer .   His to r ica l  abras ion  va lues  may be 
supp l ied  on  sources  prov ided the  tes t ing was conducted  wi th in  the  pas t  
two years .  

The mix  des ign  sha l l  be  submi t ted  to  the  Engineer  under  a  cover  le t ter  
s igned by  an  au thor ized  representa t ive  o f  the  cont rac tor .  

A copy  o f  the  mix  des ign  and representa t ive  samples  o f  the  mater ia ls  
used in  the  mix  des ign  sha l l  be  submi t ted to  the  Engineer  fo r  ca l ib ra t ion 
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o f  the  ign i t ion  fu rnace,  and fo r  the  de terminat ion o f  sand equ iva len t  and 
f rac tu red  coarse  aggrega te  par t ic les .   When Specia l  Mix  is  used,  the 
uncompacted  vo id  content  sha l l  a lso  be  de termined.   Approx imate ly  300 
pounds o f  v i rg in  minera l  aggregate  (p ropor t iona l  to  the  mix  des ign 
gradat ion) ,  3  ga l lons  o f  aspha l t  cement ,  and 1  ga l lon  o f  minera l  
admix tu re  sha l l  be  submi t ted .   When RAP is  used,  a  min imum of  40 
pounds o f  representa t ive  RAP mater ia l  and a  min imum of  10  pounds of  
so lvent -ex t rac ted  RAP aggregate ,  per  AASHTO T 164,  Method A,  sha l l  
be  submi t ted .   I f  RAP is  f rac t ionated ,  the  RAP and RAP aggregate  f rom 
each s tockp i le  sha l l  be  kept  separa te .   The Engineer  sha l l  wi tness the 
sampl ing o f  the  v i rg in  minera l  aggregate  and RAP.   The mix  des ign  and 
samples  sha l l  be  submi t ted  to  the  Engineer  a t  leas t  f i ve  work ing days  
pr io r  to  the  s ta r t  o f  asphal t ic  concre te  p roduc t ion .  

The sand equ iva len t ,  f rac tu red  coarse  aggregate  par t ic les ,  and ( fo r  
Spec ia l  Mix )  uncompacted  vo id  conten t  sha l l  meet  the  requ i rements 
spec i f ied  in  Subsec t ion 416-3 .01  o f  the  spec i f i ca t ions .   Add i t ional  
tes t ing o f  the  uncrushed and c rushed f ine  aggregate  fo r  uncompacted 
vo id  conten t  wi l l  be  requ i red  i f  the  method o f  produc ing e i ther  f ine 
aggregate  is  mod i f ied .  

I f  the  minera l  aggregate  fa i ls  to meet  the  requ i rements  spec i f ied  here in ,  
aspha l t ic  concre te  p roduc t ion  sha l l  no t  commence,  and the  cont rac tor  
sha l l  e i ther  submi t  a  rev ised mix  des ign  wh ich  is  representa t ive  o f  the 
mater ia ls  p roduced or  cor rec t  the  de f ic ienc ies in  the  aggregate  
s tockp i les .  

The Engineer  wi l l  rev iew the  mix des ign  to  assure  tha t  i t  con ta ins a l l  
requ i red  in fo rmat ion .   I f  i t  does  no t ,  i t  w i l l  be  re tu rned wi th in  two work ing 
days  o f  rece ip t  o f  a l l  samples  and mix  des ign  in fo rmat ion ,  fo r  fu r ther 
ac t ion  and resubmiss ion  by  the  cont rac tor .  

I f  the  cont rac tor  e lec ts  to change i ts  source(s )  o f  minera l  aggregate  or  
RAP,  o r  adds  or  de le tes  the  use  o f  a  s tockp i le (s )  regard less  o f  source ,  
the  cont rac tor  sha l l  fu rn ish  the  Engineer  wi th  a  new mix  des ign  wh ich  
meets  the  requ i rements  spec i f ied  here inbefore .  

I f  changes are  made in  the  source  or  type  o f  b i tuminous  mater ia l ,  o r  the 
type  o f  minera l  admix ture ,  the  cont rac tor  sha l l  p rov ide  ver i f i ca t ion 
tes t ing resu l ts .   Ver i f i ca t ion  tes t ing sha l l  be  per formed a t  the  or ig ina l  
mix  des ign  aspha l t  con tent  us ing the  or ig ina l  mineral  aggregate  and RAP 
( i f  used) ,  the proposed b i tuminous  mater ia l ,  and/or  the  proposed minera l  
admix tu re .   Three  spec imens sha l l  be  fabr ica ted and tes ted  fo r  bu lk 
dens i ty ,  max imum theore t ica l  dens i ty ,  and e f fec t ive vo ids .   The percent 
e f fec t ive  vo ids  must  be  wi th in  ±  0 .2  o f  the  percent  e f fec t ive  vo ids  in  the 
or ig ina l  des ign  and a lso  be  wi th in  the  cur ren t  e f fec t ive  vo ids  mix  des ign  
spec i f i ca t ion  l imi ts .   Ver i f i ca t ion  tes t ing resu l ts  sha l l  no t  rep lace  ta rge t  
va lues  shown in  the  or ig ina l  mix  des ign .   A l l  ta rge t  va lues  f rom the 
or ig ina l  des ign  sha l l  be  used in  fu tu re  p roduc t ion  wi th  the  except ion  o f  
any  se l f -d i rec ted  ta rge t  va lue  changes tha t  are  reques ted .   The 
ver i f i ca t ion  process  does no t  ensure  tha t  the  contrac tor  can  meet  the 
ta rge t  va lues  dur ing produc t ion .  
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In  add i t ion  to  the  ver i f i ca t ion  tes t ing spec i f ied  above,  ver i f i ca t ion  tes t ing 
fo r  immers ion  compress ion  may a lso  be  requ i red .   I f  there  is  a  change 
in  the  type  o f  minera l  admix tu re ,  immers ion  compress ion tes t ing is  
requ i red .   I f  there  is  a  change in  the  source  or  type  o f  b i tuminous 
mater ia l ,  immers ion  compress ion  tes t ing is  requ i red  i f  the  Index  o f  
Reta ined St rength  o f  the  or ig ina l  mix  des ign  is  less  than 10  percentage 
po in ts  grea ter  than the  spec i f ied  min imum,  or  i f  the Wet  St rength  is  less 
than 100 pounds per  square  inch  grea ter  than the  spec i f ied  min imum.  

The cont rac tor  may make se l f -d i rec ted  ta rge t  changes to  the  approved 
mix  des ign  wi th in  the  l im i ts  shown be low.   Requests  fo r  se l f -d i rec ted 
ta rge t  changes sha l l  be made in  wr i t ing  and acknowledged by  the 
Engineer  p r io r  to  s ta r t  o f  p roduc t ion  fo r  a  lo t .   Se l f -d i rec ted  ta rge t  
changes sha l l  meet  cont rac t  requ i rements  fo r  mix des ign  c r i te r ia  and 
grad ing l imi ts .  

MEASURED 
CHARACTERISTICS 

ALLOWABLE SELF-DIRECTED 
TARGET CHANGES 

Gradat ion  (s ieve  s ize) :  
  3 /8  inch 
  No.  8  
  No.  40  

 
±4% f rom mix  des ign  ta rge t  va lue 
±4% f rom mix  des ign  ta rge t  va lue 
±2% f rom mix  des ign  ta rge t  va lue 

Aspha l t  Cement  Conten t  ±0 .2% f rom mix  des ign  ta rge t  va lue 
Ef fec t ive  Vo ids  None 

 
The cont rac tor  may propose ta rge t  changes to  the  approved mix  des ign 
fo r  the Engineer ’s  approva l .   The Engineer wi l l  de termine  i f  the  proposed 
ta rge t  change wi l l  resu l t  in  mix  p roduc t ion  tha t  meets  the  cont rac t  
requ i rements  fo r  mix  des ign  c r i te r ia  and grad ing l imi ts .  For  acceptance 
purposes ,  ta rge t  changes wi l l  no t  be  re t roac t ive .  

In  no  case sha l l  the  approva l  o f  mix  des ign  changes re l ieve  the 
cont rac tor  o f  the  respons ib i l i t y  fo r  the  resu l ts  obta ined by  the  use  o f  
such approved changes. 

Shou ld  a mix  des ign  prove unsat is fac to ry  to the  cont rac tor  dur ing 
produc t ion ,  the  cont rac tor  sha l l  fu rn ish  the  Engineer  wi th  a  rev ised mix 
des ign .   For  acceptance purposes ,  the  rev ised mix  des ign  wi l l  no t  be 
re t roac t ive .  

The cont rac tor  sha l l  no t  change i ts  methods  o f  c rush ing,  sc reen ing,  
wash ing,  o r  s tockp i l ing f rom those used dur ing produc t ion  o f  mater ia l  
used for  mix  des ign  purposes  wi thout  approva l  o f  the  Engineer  o r  wi thout  
p repar ing a  new mix  des ign .  

416-5 Contractor  Qual i ty  Cont rol :  

The cont rac tor  sha l l  per fo rm the  qua l i ty  con t ro l  measures  descr ibed in 
Subsec t ion  106.04(C)  o f  the  spec i f i ca t ions .   At  the  week ly  meet ing,  the  
cont rac tor  sha l l  be  prepared to  exp la in  and d iscuss  how the  fo l lowing 
processes  wi l l  be  employed: 
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(A)  Aggregate  produc t ion ,  inc lud ing c rusher  methods ,  p i t  
ex t rac t ion ,  and wash ing;  

(B)  RAP produc t ion ,  inc lud ing mi l l ing,  c rush ing,  sc reen ing,  and 
hand l ing methods ;  

(C)  Stockp i le  management ,  inc lud ing s tack ing methods ,  
separa t ion  techn ique,  p lan t  feed techn ique,  s tockp i le  pad 
th ickness ,  and segregat ion  prevent ion ;  

(D)  Propor t ion ing and p lan t  con t ro l ,  inc lud ing p lan t  sca le 
ca l ib ra t ion ,  mix  tempera ture  cont ro l ,  s to r ing method,  and 
add i t ion  o f  admix tu re ;  

(E)  Transpor t ing and p lac ing,  inc lud ing hau l ing d is tance and 
tempera ture  cont ro l ,  segregat ion  and non-un i fo rm p lacement 
cont ro l ,  and jo in t  p lacement  and techn ique;  and 

(F)  Compact ion ,  inc lud ing types and we igh t  o f  ro l le rs,  
es tab l ish ing and mon i to r ing o f  ro l le r  pa t te rns ,  and 
tempera ture  cont ro ls .  

The cont rac tor  sha l l  ob ta in  samples  and per fo rm the  tes ts  spec i f ied  in 
the  fo l lowing tab le :  

CONTRACTOR QUALITY CONTROL TESTING REQUIREMENTS 

Type of  Test Test  Method Sampl ing 
Point  

Minimum 
Test ing 

Frequency 
Virgin Minera l  Aggregate  

Gradat ion Ar izona Tes t  
Method 201 

Crusher  Be l t  
o r  Stockp i le 

1  per  s tockp i le  per  
day 

Sand Equ iva len t  AASHTO T 176 

Crusher  Be l t  
o r  Stockp i le  

1  per  2 ,000 Tons o f  
to ta l  v i rg in  

aggregate  (1 )  

Frac tured  Coarse  
Aggregate  Par t ic les  

Ar izona Tes t  
Method 212 

Uncompacted  Vo id  
Conten t  (2 )  

Ar izona Tes t  
Method 247 

Recla imed Asphal t  Pavement  
Gradat ion ,  Mo is tu re  
Conten t ,  and 
Binder  Conten t  

Ar izona Tes t  
Method 428 

(Append ix  A)  

Crusher  Be l t  
o r  Stockp i le  

1  per  s tockp i le  per  
day 

RAP Aggregate  
Gradat ion Ar izona Tes t  

Method 201 Crusher  
Be l t  o r  

Stockp i le  

1  per  s tockp i le  per  
day 

Frac tured  Coarse  
Aggregate  Par t ic les  

Ar izona Tes t  
Method 212 

1  per  s tockp i le  
every  o ther  day 

Asphal t ic  Concrete  

Gradat ion 

Ar izona Tes t  
Method 201 or  

427 (428 fo r  
RAP mixes)  

Co ld  Feed,  
Hot  Bins ,  

Roadway,  o r  
Plan t  

 
1  per  1 ,000 Tons 
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CONTRACTOR QUALITY CONTROL TESTING REQUIREMENTS 

Type of  Test Test  Method Sampl ing 
Point  

Minimum 
Test ing 

Frequency 

Aspha l t  Conten t  

Ar izona Tes t  
Method 421,  
427 (428 fo r  

RAP mixes) ,  o r  
o ther  approved 

methods 
Roadway or  

Plan t  

1  per  1 ,000 Tons 

Vo ids  
Ar izona Tes t  
Method 410,  

415,  417,  424 

1  per  1 ,000 Tons 
each day .  Max imum 

of  4  per  day .  

Compact ion Ar izona Tes t  
Method 412 Roadway 1  per  300 tons 

Notes :  

(1 )  Pr io r  to  the  comple t ion  o f  the  mix  des ign ,  qua l i ty  con t ro l  tes ts  on 
minera l  aggregate  sha l l  be  per formed based on  the  an t ic ipa ted 
percent  use  o f  each s tockp i le .    Samples  taken f rom ind iv idua l  
s tockp i les  may be  compos i ted  pr io r  to  per fo rming the  requ i red  
tes ts ,  o r  tes t ing may be  per fo rmed on mater ia l  f rom each 
s tockp i le  and the  compos i te  tes t  resu l t  fo r  each requ i red  tes t  
de termined mathemat ica l ly .  

(2 )  For  Spec ia l  Mix .  
 
416-6 Construct ion Requirements:  

The cont rac tor  sha l l  be  respons ib le  fo r  the  propor t ion ing o f  a l l  mater ia ls ,  
fo r  the  hau l ing,  p lac ing,  load ing,  spread ing,  and f in ish ing o f  aspha l t ic  
concre te  and fo r  the  app ly ing o f  b i tuminous  mater ia l ,  such  as  tack  coats ,  
p r ime coats ,  and prov is iona l  sea ls ,  a l l  in  accordance wi th  the 
appropr ia te  por t ions  o f  the  spec i f i ca t ions .  

The aspha l t ic  concre te  ho t  p lan t  sha l l  con form to the  requ i rements  o f  
Sec t ion  403 o f  the  spec i f ica t ions .  

Dur ing produc t ion ,  the  percent  RAP aggregate  and percent  RAP b inder 
sha l l  no t  exceed the max imum a l lowed in  Subsec t ions  416-3 .01(C) ,  416-
3 .03(C) ,  and 416-3 .04  o f  the  spec i f i ca t ions .   In  add i t ion ,  the  percent 
RAP mater ia l  sha l l  be  main ta ined to  wi th in  p lus  2  percent  and minus  5 
percent  o f  the  mix  des ign  va lue(s ) .   When two RAP s tockp i les  a re  used, 
th is  to le rance sha l l  app ly  to  the  to ta l  percent  RAP mater ia l  in  the 
mix tu re ,  as  we l l  as  the  percent  RAP mater ia l  f rom each s tockp i le .  

The tempera ture  o f  aspha l t ic  concre te  o r  minera l  aggregate  upon 
d ischarge f rom the  dr ie r  sha l l  no t  exceed 325 degrees  F un less  a h igher 
tempera ture  is  recommended in  wr i t ing by  the  aspha l t  b inder  supp l ie r  
and approved by  the  Engineer .  
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Al l  courses  o f  aspha l t ic  concre te  sha l l  be  p laced and f in ished by  means 
o f  se l f -p rope l led  pav ing mach ines  except  under  cer ta in  cond i t ions  or  a t  
cer ta in  loca t ions  where  the  Engineer  deems the  use  o f  se l f -p rope l led 
pav ing mach ines  imprac t ica l .  

Se l f -p rope l led  pav ing mach ines sha l l  spread the  mix tu re  wi th in  the 
spec i f ied to le rances ,  wi thout  segregat ion  or  tear ing,  t rue  to the l ine ,  
grade,  and c rown ind icated  on  the  pro jec t  p lans .   Pavers  sha l l  be  
equ ipped wi th  hoppers  and augers wh ich  sha l l  d is t r ibu te  the  mix tu re 
un i fo rmly  in  f ron t  o f  ad justab le  screeds .  

Pavers  sha l l  be  equ ipped wi th  a  screed fo r  the  fu l l  w id th  be ing paved,  
heated  i f  necessary ,  and capab le  o f  spread ing and f in ish ing a l l  courses 
o f  aspha l t ic  concre te .  

Pavers  sha l l  be  equ ipped wi th  au tomat ic  sc reed cont ro ls  wi th  sensors 
fo r  e i ther  o r  bo th  s ides  of  the  paver ,  capab le  o f  sens ing grade f rom an 
ou ts ide  re ference l ine ,  sens ing the  t ransverse  s lope o f  the  screed,  and 
prov id ing the  au tomat ic  s igna ls  wh ich  opera te  the  screed to  ma in ta in  the 
des i red  grade and t ransverse  s lope. 

Fa i lu re  o f  the  cont ro l  sys tem to  func t ion proper ly  sha l l  be cause fo r  the 
suspens ion  o f  the  p lac ing o f  aspha l t ic  concre te .  

The base or  subgrade upon wh ich  aspha l t ic  concre te  is  to  be  p laced 
sha l l  be  prepared and main ta ined in a  f i rm cond i t ion  un t i l  aspha l t ic  
concre te  is  p laced.   I t  sha l l  no t  be  f rozen or  excess ive ly  wet .  

At  any  t ime,  the  Enginee r  may requ i re  tha t  the  work  cease or  tha t  the 
work  day  be  reduced in  the  event tha t  weather  condi t ions ,  e i ther  ex is t ing 
or  expec ted ,  a re  an t ic ipa ted  to  have an  adverse  e f fec t  upon the  aspha l t ic  
concre te .  

Al l  whee ls  and t i res o f  compactors  sha l l  be  wetted  wi th  water ,  o r  i f  
necessary  soapy  water ,  o r  a  re lease agent  in  order  to  p revent  the 
s t ick ing o f  aspha l t ic  concre te .   A l l  o ther  equ ipment  sur faces  sha l l  be 
t rea ted  when necessary  wi th  a  re lease agent .   On ly  re lease agents 
eva lua ted  th rough NTPEP are  acceptab le  fo r  use.    The resu l ts  f rom 
NTPEP tes t ing,  when tes ted  in accordance wi th AASHTO TP 102,  
sha l l  meet  the  fo l lowing c r i te r ia :  

RELEASE AGENT TEST REQUIREMENT 
Aspha l t  St r ipp ing Tes t  
   D i lu ted  
   Non-Di lu ted  (Fu l l  St rength)  

 
No St r ipp ing  
No St r ipp ing  

Mix tu re  Sl ide  Tes t  10  g Reta ined,  Max. 

Aspha l t  Per fo rmance Tes t  Less  than or  equa l  to  10 .0% 
a f te r  the  th i rd  cyc le 
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Re lease agents  wh ich  degrade,  d isso lve ,  o r  in  any  way damage the 
b i tuminous  mater ia l  sha l l  no t  be  used.   Diese l  fue l  sha l l  no t  be  used as 
a  re lease agent .  

Longi tud ina l  jo in ts  o f  each course  sha l l  be  s taggered a  min imum of  1 
foo t  wi th  re la t ion  to  the  longi tud ina l  jo in t  o f  any  immedia te  under ly ing 
course .  

When sur fac ing courses  are  p laced on  10  foo t  o r  wider  shou lders  wh ich 
are  to  rece ive rumble  s t r ips ,  the  cont rac tor  sha l l  p lace  any  longi tud inal  
jo in ts  approx imate ly  1  foot  away f rom the  t rave l  lane  s ide  o f  the  rumble 
s t r ip .  

Longi tud ina l  jo in ts  sha l l  be  loca ted  wi th in  1  foo t  o f  the  center  o f  a  lane 
or  wi th in  1 foo t  o f  the center l ine be tween two adjacent  lanes .   Jo in ts 
sha l l  be  fo rmed by  a  s lope shoe or  ho t - lapped,  and sha l l  resu l t  in  an 
even,  un i fo rm sur face .  

Before  a  sur face  course is  p laced in  contac t  wi th  a  co ld  t ransverse 
cons t ruc t ion  jo in t ,  the  co ld  ex is t ing aspha l t ic  concre te  sha l l  be  t r immed 
to  a  ver t ica l  face  by cu t t ing the  ex is t ing aspha l t ic  concre te  back  fo r  i ts  
fu l l  dep th  o f  the  l i f t  and expos ing a f resh  face .   Af te r  p lacement and 
f in ish ing o f  the  new aspha l t ic  concre te ,  bo th  s ides o f  the  jo in t  sha l l  be 
dense and the jo in t  sha l l  be  we l l  sea led .   The sur face  in  the  area  o f  the 
jo in t  sha l l  con form to  the  requ i rements  here ina f te r  spec i f ied fo r  sur face 
to le rances  when tes ted  wi th  the  s t ra igh tedge p laced across  the  jo in t .  

A l l  loca t ions  where  p la te  samples  are  taken f rom the  roadway sha l l  be 
immedia te ly  repa i red  by  the  cont rac tor  u t i l i z ing hot  aspha l t ic  concre te .   
A l l  ho les  where cores  are taken sha l l  be repa i red wi th in  48  hours  a f te r  
cor ing us ing a  mater ia l  approved by  the  Engineer .   A l l  ho les  sha l l  be  in 
a  d ry  cond i t ion pr io r  to repa i r .   The pa tch ing mater ia l  sha l l  be  thorough ly 
compacted  in  the  ho les  by  the  cont rac tor .  

The hand l ing o f  aspha l t ic  concre te  sha l l  a t  a l l  t imes be  such as  to 
min imize  segregat ion .   Any  aspha l t ic  concrete  wh ich  d isp lays 
segregat ion  sha l l  be  removed and rep laced. 

Before  aspha l t ic  concre te  is  p laced,  the  sur face  to  be  paved sha l l  be 
c leaned o f  a l l  ob jec t ionable  mater ia l  and tacked in  accordance wi th  the 
requ i rements  o f  Sec t ion 404 o f  the spec i f i ca t ions .   The c lean ing o f  the 
sur face ,  the  tack ing o f  the  sur face ,  and the  type  o f  b i tuminous  mater ia l  
used sha l l  be  acceptab le to  the  Engineer .   The amount  o f  b i tuminous 
mater ia l  used sha l l  be  as  d i rec ted  by  the  Engineer .  

A l igh t  coa t  o f  b i tuminous mater ia l  sha l l  be  app l ied to  edges  or  ver t ica l  
sur faces  aga ins t  wh ich  aspha l t ic  concre te  is  to  be  p laced. 

The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions to  min imize  exposed 
longi tud ina l  edges .   Un less  o therwise  approved by  the  Engineer ,  the 
cont rac tor  sha l l  l imi t  the p lacement o f  aspha l t ic  concre te  courses ,  in  

TABLE OF CONTENTS INDEX



SECTION 416 

463 
 

advance o f  ad jacent courses ,  to  one sh i f t  o f  aspha l t ic  concre te 
p roduc t ion .   The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions  in  such 
a  manner to e l imina te  exposed longi tud ina l  edges  over  weekends or  
ho l idays .  

The mois tu re  conten t  o f  the  aspha l t ic  concre te  immedia te ly  beh ind  the 
paver  sha l l  no t  exceed 0 .5  percent .   The mois tu re  conten t  wi l l  be 
de termined in  accordance wi th  Ar izona Tes t  Method 406. 

When Warm Mix  Aspha l t  (WMA) techno logies  are  used,  the  cont rac tor  
sha l l  comply  wi th  the  manufac turer ’s  recommendat ions  fo r  incorpora t ing 
add i t ives  and WMA techno logies  in to  the  mix tu re .   The cont rac tor  sha l l  
comply  wi th  the  manufac turer ’s  recommendat ions  regard ing 
t ranspor t ing,  s to rage,  and de l ivery  o f  add i t ives and water  foaming 
processes .   The cont rac tor  sha l l  ma in ta in  a  copy  o f  the  manufac turer ’s  
recommendat ions  on  f i le  a t  the  aspha l t  mix ing p lan t  and make those 
recommendat ions  ava i lab le  fo r  re fe rence wh i le  us ing WMA techno logies .  

416-7 Acceptance:  

416-7 .01 Genera l :  

In  add i t ion  to  the  random acceptance samples  taken f rom each lo t ,  the 
Engineer  may sample  and re jec t  mater ia l  wh ich  appears  to  be  de fec t ive .   
Such re jec ted  mater ia l  sha l l  no t  be  used in  the  work .   The resu l ts  o f  
tes ts  run  on  re jec ted mater ia l  wi l l  no t  be  inc luded wi th  the lo t  acceptance 
tes ts .  

Acceptance wi l l  be  on  the bas is  o f  the  fo l lowing:  

(A)  Sand equ iva len t ;  
(B)  Frac tured  coarse  aggregate  par t ic les ;  
(C)  Uncompacted  vo id  content  ( fo r  Spec ia l  Mix ) ;  
(D)  Mater ia l  spread; 
(E)  Gradat ion ;  
(F)  Aspha l t  cement  conten t ;  
(G)  Ef fec t ive  vo ids ;  
(H)  Stab i l i t y ;  
( I )  Compact ion ;  and 
(J )  Smoothness 

416-7 .02 Sand Equivalent ,  Fractured Coarse Aggregate  
Part ic les ,  and Uncompacted Void Content  of  Minera l  
Aggregate:  

Dur ing aspha l t ic  concre te p roduc t ion ,  the  Engineer  sha l l  ob ta in  and tes t  
samples  o f  mater ia l  fo r  the  de terminat ion  o f  the  sand equ iva len t  and 
f rac tu red  coarse  aggrega te  par t ic les .   When Specia l  Mix  is  used,  the 
uncompacted  vo id  content  sha l l  a lso  be  de termined.   When RAP is  used 
in  the  mix tu re ,  the  sand equ iva len t  and uncompacted  vo id conten t  sha l l  
be  de termined on  the  compos i te  o f  v i rg in  aggregates  on ly .   Samples 
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sha l l  be  ob ta ined f rom the  co ld  feed be l t  p r io r  to  the  add i t ion  o f  minera l  
admix tu re ,  o r  f rom the  s tockp i les  when sampl ing f rom the  co ld  feed be l t  
i s  no t  poss ib le .  

When RAP is  used in  the  mix tu re ,  the  mater ia l  fo r  de termin ing the 
f rac tu red  coarse  aggregate  par t ic les  sha l l  come f rom an aspha l t ic  
concre te  sample  taken and tes ted  in  accordance wi th  Ar izona Tes t  
Method 428,  as  speci f ied  in  Subsec t ion  416-7 .04(A)  o f  the 
spec i f i ca t ions .   However ,  i f  the  Engineer  de termines  tha t  excess ive 
breakdown o f  the  aggregate  has  occur red  due to  the  use  o f  the  ign i t ion 
fu rnace,  the  f rac tu red  coarse  aggregate  par t ic les  tes t ing sha l l  be 
per fo rmed on the  combina t ion  o f  RAP aggregate ,  as  ob ta ined in 
accordance wi th  Ar izona Tes t  Method 428,  and v i rg in  minera l  aggregate .  

Vi rg in  minera l  aggregate  wi l l  be  acceptab le  fo r  sand equ iva len t  i f  i t  
meets  the  min imum requ i rements  spec i f ied  in  Subsec t ion  416-3 .01  o f  
the  spec i f i ca t ions .  

The f rac tu red  coarse  aggregate  par t ic les  sha l l  meet  the  min imum 
requ i rements  spec i f ied  in Subsec t ion  416-3 .01  o f  the  spec i f i ca t ions .  

For  Spec ia l  Mix ,  the  uncompacted  vo id  conten t  shal l  meet  the  min imum 
requ i rements  spec i f ied  in  Subsec t ion  416-3 .01  o f  the  spec i f i ca t ions.   
Add i t iona l  tes t ing o f  the uncrushed and c rushed f ine  aggregate  fo r  
uncompacted  vo id  content  wi l l  be  requ i red  i f  the  method o f  p roduc ing 
e i ther  f ine  aggregate  is  mod i f ied .  

I f  the  minera l  aggregate  fa i ls  to meet  the  requ i rements  spec i f ied  here in ,  
opera t ions  sha l l  cease and the  cont rac tor  sha l l  have the op t ion  o f  
submi t t ing a  rev ised mix  des ign  conforming to  the  requ i rements  o f  
Subsec t ion  416-4  o f  the  spec i f i ca t ions  or  cor rec t ing de f ic ienc ies  in  the 
aggregate  s tockp i les .  

416-7 .03 Mater ia l  Spread:  

A spread lo t  sha l l  be  considered to  be one-ha l f  sh i f t  o f  p roduc t ion .   Lo ts 
encompass ing more  than one pro jec t  sha l l  be  separa ted  in  accordance 
wi th  Subsec t ion  416-9(D)  o f  the  spec i f i ca t ions .    

The cont rac tor  sha l l  record  in fo rmat ion  per ta in ing to  each spread lo t  on 
fo rms prov ided by  the  Engineer .   In fo rmat ion  sha l l  inc lude the  pro jec t  
number ,  da te  and per iod  o f  t ime tha t  each spread lo t  was  p laced,  the 
spread lo t  number ,  beginn ing and end ing s ta t ion ,  the  p lans  th ickness ,  
and tons  p laced in each lot .   Comple ted spread lo t  fo rms sha l l  be s igned 
by  the  cont rac tor  and g iven to  the  Engineer  a t  the  end o f  each sh i f t .  

The Engineer  wi l l  ca lcu la te  the  quant i ty  requ i red  in  each spread lo t  us ing 
the  mix  des ign  bu lk dens i ty  un less  a reques t  is  made by the cont rac tor  
to  use  a  p roduc t ion  bu lk  dens i ty .   I f  a  reques t  is  made to  use  produc t ion 
bu lk  dens i ty ,  the  f i rs t  th ree  non-re jec ted  lo ts  fo l lowing the  tes t  lo t  wi l l  
be  used to  de termine the  average produc t ion  bulk  dens i ty .   A l l  lo ts  
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p laced pr io r  to  es tab l ish ing the  average produc t ion  bu lk  dens i ty  sha l l  be 
ca lcu la ted  us ing the  mix  des ign  bu lk  dens i ty .   For  each new mix  des ign  
used on  the  pro jec t ,  a  new produc t ion  bu lk  dens i ty  may be  requested  by 
the  cont rac tor .   In  addi t ion ,  i f  cond i t ions  war ran t  dur ing aspha l t  
p roduc t ion ,  the  cont rac tor  may request  es tab l ishment  o f  a  new average 
produc t ion  bu lk  dens i ty .   A l l  reques ts  to  use  a  p roduc t ion  bu lk  dens i ty  
sha l l  be  made in  wr i t ing and approved by  the  Engineer  p r io r  to  use .   The 
same procedure  wi l l  be  used fo r  de termin ing average produc t ion  bu lk 
dens i ty  in  a l l  cases .   Changes to  the  bu lk  dens i ty  fo r  ca lcu la t ing spread 
quant i t ies  wi l l  no t  be  re t roac t ive .  

The ca lcu la ted  quant i ty  requ i red  in  each spread lot  wi l l  be  compared to 
the  ac tua l  quant i ty  p laced.   A lo t  wi l l  be  cons idered to  be  acceptab le ,  
wi th  a  zero pay fac to r ,  i f  the  ac tua l  quant i ty  p laced var ies  by no  more  
than -2 .0  to  +5 .0  percent  f rom the  requ i red  quant i ty .  

I f  the  quant i ty  in  a  lo t  i s  found to  vary  f rom the  requ i red  quant i ty  by  -2 .1 
to  -12 .0  percent ,  the  appropr ia te  pay  fac to r  wi l l  be  de termined in 
accordance wi th  Tab le 416-1 .   Th is  pay fac to r  wi l l  be  u t i l ized in 
de termin ing the  pay  ad jus tment  as  ou t l ined  in  Subsec t ion  416-9  o f  the 
spec i f i ca t ions .  

416-7 .04 Gradat ion,  Asphal t  Cement  Content ,  Ef fect ive  Voids 
and Stabi l i ty :  

(A)   Genera l :  

A mix tu re  p roper t ies  lo t  sha l l  be  cons idered to  be  one sh i f t ' s  p roduc t ion .   
In  the  event  a  sh i f t ’ s  p roduc t ion  is  less  than 1 ,200 tons ,  mu l t ip le  sh i f ts  
may be  combined to  fo rm a  lo t .   When a  lo t  cons ists  o f  p roduc t ion  f rom 
more  than one sh i f t ,  the fo l lowing cond i t ions app ly :   a t  leas t  one sample 
sha l l  be  taken each sh i f t ,  a t  leas t  one sample  sha l l  be  taken every  500 
tons ,  and no  mix  des ign  or  ta rge t  va lue  changes sha l l  be  made wi th in 
the  lo t .   I f  changes are  made in  the  mix  des ign  or  ta rge t  va lues ,  new lo ts  
wi l l  be  es tab l ished. 

Four  samples o f  the  aspha l t ic  concre te sha l l  be taken fo r  each lo t  by the 
cont rac tor ,  under  the  observa t ion  o f  the  Engineer ,  a t  random loca t ions 
des ignated  by  the  Engineer .   Samples  wi l l  be  taken in  accordance wi th 
the  requ i rements  o f  Sec t ion  2  o r  3  o f  Ar izona Tes t  Method 104 and 
de l ivered  to  the  Engineer  immedia te ly  a f te r  be ing taken.   The min imum 
weigh t  o f  the  sample  shal l  be  75  pounds.   The Engineer  wi l l  sp l i t  the 
sample  and save one-ha l f  fo r  15  days  a f te r  wr i t ten  no t i f i ca t ion  to  the 
cont rac tor  o f  tes t  resu l ts  fo r  tha t  lo t  has  been made.   The mater ia l  wi l l  
be  tes ted  by  the  Engineer  fo r  the  fo l lowing proper t ies :  
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Test  Property  Test  Method 
Aspha l t  Cement  Conten t  Ar izona Tes t  Method 427 (428 

fo r  RAP mixes)  (See Notes  1  
and 2  be low)  Gradat ion 

Marsha l l  Dens i ty  and Stab i l i t y  Ar izona Tes t  Method 410 
Max imum Theore t ica l  Dens i ty  Ar izona Tes t  Method 417 
Ef fec t ive  Vo ids  Ar izona Tes t  Method 424 
Notes :  

(1 )  A new ca l ib ra t ion o f  the  ign i t ion  fu rnace sha l l  be  per fo rmed 
fo r  each mix  des ign ,  and a t  any  o ther t ime the Engineer  
d i rec ts .  

(2 )  Ign i t ion  fu rnace resu l ts  wi l l  be  cor rec ted  fo r  asphal t  cement 
conten t  in  accordance wi th  Subsec t ion  416-7 .04(B)  o r  (C)  as 
requ i red .  

 
Acceptance tes t ing resu l ts  wi l l  be  fu rn ished to  the  cont rac tor  wi th in  four 
work ing days  o f  rece ip t  o f  samples  by  the  Engineer.  

A mix tu re-proper t ies  lo t  p laced wi th  an  average s tab i l i t y  be low 2 ,500 
pounds fo r  base mixes ,  or  1 ,750 pounds fo r  1 /2  inch  or  3 /4  inch  mixes 
sha l l  be  re jec ted ,  and sha l l  be  sub jec t  to  an  engineer ing ana lys is  o f  
an t ic ipa ted  per formance in  accordance wi th  Subsec t ion  416-9(E)  o f  the 
spec i f i ca t ions .   Produc t ion  sha l l  cease un t i l  the  cont rac tor  p roposes  a  
cor rec t ive  ac t ion  the  Engineer  f inds  acceptab le .   I f  the  Engineer  re jec ts 
the  proposed cor rec t ive  ac t ion ,  the  cont rac tor  sha l l  submi t  a  rev ised mix 
des ign .  

The ta rge t  va lues  for  gradat ion ,  aspha l t  cement  conten t ,  and e f fec t ive 
vo ids  are  g iven in  the  cont rac tor ’s  mix  des ign .   The Upper L imi ts  (UL) 
and Lower  L imi ts  (LL)  o f  acceptab le  p roduc t ion  o f  each o f  the  measured 
charac ter is t ics  a re  as  fo l lows:  
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Measured Character is t ics  LL 
(Note  1)  

UL 
(Note  1)  

Gradat ion (Sieve s ize) :  
  3 /8  inch  (Note  2)  

 
TV -  6 .0  

 
TV +  6 .0  

  No.  8  
  No.  40   
  No.  200 

TV -  6 .0  
TV -  5 .0  
TV -  2 .0  

TV +  6 .0  
TV +  5 .0  
TV +  2 .0  

Aspha l t  Cement  Conten t  TV -  0 .50  TV +  0 .50  
Ef fec t ive  Vo ids  TV -  2 .0  TV +  1 .5  
Notes :  

(1 )  The l imi ts  a re  used in  the  s ta t is t ica l  ca lcu la t ions  fo r  Qua l i ty  
Index .   Acceptance is  cont ro l led  by  the var iab i l i t y  o f  the 
produced mater ia l  and every  e f fo r t  shou ld  be  made to  s t r ive 
fo r  the  app l icab le  ta rge t  va lue  (TV) .  

(2 )  In  the  case o f  the  3 /8- inch  s ieve  requ i rement ,  fo r  the  base mix 
on ly ,  the  lower  l imi t  sha l l  be  the  ta rge t  va lue  minus  8 .0 ,  and 
the  upper  l imi t  sha l l  be  the  ta rge t  va lue  p lus  8 .0 .  

 
The Engineer  wi l l  de termine  the  PT fo r  each measured charac ter is t ic  in  
accordance wi th  Subsec t ion  416-9( l )  o f  the  spec i f ica t ions ,  and u t i l i z ing 
Tab le  416-1  wi l l  de termine  the  pay  fac to r  fo r  each measured 
charac ter is t ic .  

In  the  event  the  cont rac tor  e lec ts  to  ques t ion  the  mix tu re  p roper ty  tes t  
resu l ts ,  the  cont rac tor  may request  re fe ree  tes t ing in  accordance wi th 
Subsec t ion  416-9(J )  o f  the  spec i f i ca t ions .  

(B)   Igni t ion Furnace Correct ion for  Non-RAP Mixes:  

For  p lan ts  p rov id ing aspha l t ic  concre te  exc lus ive ly fo r  the  pro jec t ,  the 
d i f fe rence be tween the  aspha l t  cement conten t  as  measured by  ign i t ion 
fu rnace tes t ing and the  ac tua l  aspha l t  cement  conten t  sha l l  be 
de termined by  the  Engineer  fo r  each o f  the  f i rs t  f i ve  lo ts  o f  aspha l t ic  
concre te  p roduced for  each mix  des ign .   I f  there  are  less than f ive  lo ts 
fo r  the  mix  des ign ,  the  tota l  number  o f  ava i lab le  lo ts  sha l l  be  used.   I f  
approved by  the  Engineer ,  a  p lan t  may be cons idered exc lus ive  to  the 
pro jec t  i f  an  aspha l t  cement  tank is  ded ica ted  fo r  the  sh i f t  o f  aspha l t ic  
concre te  p roduc t ion .   The de terminat ion  o f  the  ac tua l  aspha l t  cement 
conten t  may inc lude we igh ing o f  aspha l t  cement de l iver ies ,  invo ice 
quant i t ies ,  vo lumet r ic  tank  measurements  us ing a  ca l ib ra ted  rod  ( tank 
s t ick ings)  cor rec ted  fo r  tempera ture ,  computer ized  mass- f low meter ,  and 
account ing fo r  was ted  mater ia ls .   I f  a  computer ized  mass- f low meter  is  
used,  documenta t ion  o f  i ts  ca l ib ra t ion  sha l l  be  submi t ted  to  the  Engineer  
p r io r  to  aspha l t ic  concrete  p roduc t ion .   At  any  t ime dur ing aspha l t ic  
concre te  p roduc t ion ,  the  Engineer  may requ i re  tha t  a  new ca l ib ra t ion  o f  
the  mass- f low meter  be  per fo rmed.   I f  the  average d i f fe rence exceeds ±  
0 .10  percent  aspha l t  cement  conten t  be tween the  aspha l t  cement 
conten t  measured by  igni t ion  fu rnace tes t ing and the  ac tua l  aspha l t  
cement  conten t ,  the  cont rac tor  may request  tha t  a  cor rec t ion  to  the 
aspha l t  cement  conten t  by  ign i t ion  fu rnace tes t ing be  made.   The  

TABLE OF CONTENTS INDEX



SECTION 416 

468 
 

cont rac tor  must  make such a  reques t  in  wr i t ing wi th in  two work ing days 
a f te r  rece iv ing the  tes t  resu l ts  fo r  the  f i f th  lo t  o f  aspha l t ic  concre te 
p roduc t ion .   I f  re fe ree test ing is  per fo rmed on a lo t  o f  aspha l t ic  concre te 
fo r  wh ich  a  cor rec t ion ,  based on  the  ac tua l  aspha l t  cement  conten t ,  was 
made to the aspha l t  cement  conten t  by  ign i t ion fu rnace tes t ing,  re fe ree 
tes t ing sha l l  no t  app ly  to the  de terminat ion  o f  aspha l t  cement  conten t .   
The cor rec t ion ,  once documented and approved by  the  Engineer ,  sha l l  
be  app l ied  to tes t  resu l ts  f rom the  beginn ing o f  aspha l t ic  concre te 
p roduc t ion  th rough the  remainder  o f  aspha l t ic  concre te  p roduc t ion  us ing 
tha t  mix  des ign ;  however ,  a  new cor rec t ion  may be  de termined a t  any 
t ime the  Engineer  be l ieves  i t  i s  necessary  due to  a  change in  mater ia l  
o r  o ther  c i rcumstances .   I f  the  cont rac tor  submi ts  a  new mix  des ign ,  a 
new cor rec t ion  must  be  estab l ished and app l ied  as  spec i f ied  above.   For  
p lan ts  no t  p rov id ing aspha l t ic  concre te  exc lus ive ly fo r  th is  p ro jec t ,  no 
cor rec t ion  wi l l  be  made to  aspha l t  cement  conten t  va lues  measured by 
ign i t ion  fu rnace tes t ing.  

(C)   Igni t ion Furnace Correct ion for  Mixes Conta ining 
 RAP:  

For  mixes  conta in ing RAP,  an  aspha l t  cement  tank  sha l l  be  ded ica ted  to 
the  pro jec t  for  each shi f t  o f  aspha l t ic  concre te  p roduc t ion .   The 
d i f fe rence be tween the  aspha l t  cement conten t  as  measured by  ign i t ion 
fu rnace tes t ing and the  ac tua l  aspha l t  cement  conten t  sha l l  be 
de termined by  the  Engineer  fo r  each o f  the  f i rs t  f i ve  lo ts  o f  aspha l t ic  
concre te  p roduced for  each mix  des ign .   I f  there  are  less than f ive  lo ts 
fo r  the mix  des ign ,  the  to ta l  number o f  ava i lab le  lo ts  sha l l  be  used.   The 
ac tua l  aspha l t  cement  conten t  sha l l  be  de termined by  add ing the  v i rg in  
aspha l t  cement  conten t  to  the  RAP b inder  conten t  de termined in 
Subsec t ion  416-7 .04(D)  o f  the  spec i f i ca t ions ,  bo th  expressed as  a 
percent  o f  the  to ta l  mix .   The de terminat ion  o f  the  v i rg in  aspha l t  cement 
conten t  may inc lude we igh ing o f  aspha l t  cement de l iver ies ,  invo ice 
quant i t ies ,  vo lumet r ic  tank  measurements  us ing a  ca l ib ra ted  rod  ( tank 
s t ick ings)  cor rec ted  fo r  tempera ture ,  computer ized  mass- f low meter ,  and 
account ing fo r  was ted  mater ia ls .   I f  a  computer ized  mass- f low meter  is  
used,  documenta t ion  o f  i ts  ca l ib ra t ion  sha l l  be  submi t ted  to  the  Engineer  
p r io r  to  aspha l t ic  concrete  p roduc t ion .   At  any  t ime dur ing aspha l t ic  
concre te  p roduc t ion ,  the  Engineer  may requ i re  tha t  a  new ca l ib ra t ion  o f  
the  mass- f low meter  be  per fo rmed.   I f  the  average d i f fe rence exceeds ±  
0 .10  percent  aspha l t  cement  conten t  be tween the  aspha l t  cement 
conten t  measured by  igni t ion  fu rnace tes t ing and the  ac tua l  aspha l t  
cement  conten t ,  a cor rect ion  to the aspha l t  cement  conten t  by  ign i t ion 
fu rnace tes t ing sha l l  be  made.   The cor rec t ion sha l l  be app l ied  to test  
resu l ts  f rom the  beginn ing o f  aspha l t ic  concre te p roduc t ion  th rough the 
remainder  o f  aspha l t ic  concre te  p roduc t ion  us ing tha t  mix  des ign ;  
however ,  a  new cor rec t ion  may be  de termined a t  any  t ime the  Engineer  
be l ieves  i t  i s  necessary  due to  a  change in  mater ia l  o r  o ther  
c i rcumstances .   I f  the  cont rac tor  submi ts  a new mix  des ign ,  a  new 
cor rec t ion  must  be  es tab l ished and app l ied  as  spec i f ied  above.   Referee 
tes t ing sha l l  no t  app ly  to the  de terminat ion  o f  aspha l t  cement  conten t  
fo r  aspha l t ic  concre te  conta in ing RAP.  
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(D)   RAP Binder  Content :  

(1 )  Genera l :  

Dur ing aspha l t ic  concre te p roduc t ion ,  the  Engineer  sha l l  ob ta in  and tes t  
samples  o f  the  RAP mater ia l  to  de termine the  RAP b inder  conten t  in  
each s tockp i le  a t  a  min imum f requency  o f  one sample  per  lo t .   The RAP 
wi l l  be  tes ted  by  the  Engineer  fo r  aspha l t  b inder  conten t  in  accordance 
wi th  Ar izona Tes t  Method 428.   When more  than one RAP sample  is  
tes ted  fo r  a  g iven lo t  and s tockp i le ,  the  average o f  the  resu l ts  sha l l  be 
used. 

(2 )  RAP Binder  Content  Cor rect ion Factor:  

A RAP b inder  cor rec t ion  fac to r  sha l l  be  de termined fo r  each RAP 
s tockp i le  used in  the  mix tu re .  

At  the  s ta r t  o f  aspha l t ic  concre te  p roduc t ion ,  the  f i rs t  two samples  o f  
RAP mater ia l  f rom each s tockp i le  wi l l  be  sp l i t  and  tes ted  fo r  aspha l t  
b inder  conten t ;  one sp l i t  i s  tes ted  in  accordance wi th  Ar izona Tes t  
Method 428 ( ign i t ion  fu rnace)  and the  o ther  sp l i t  i s  tes ted in  accordance 
wi th  AASHTO T 164 (so lvent  ex t rac t ion) .   A RAP b inder  cor rec t ion  fac to r  
wi l l  be  de termined by  subt rac t ing the  average ign i t ion  fu rnace resu l t  
f rom the  average so lvent  ex t rac t ion  resu l t .   The appropr ia te  cor rec t ion 
fac to r  sha l l  be  added to  each aspha l t  b inder  tes t  resu l t  de termined on 
the  mater ia l  f rom each RAP s tockp i le  in  accordance wi th  Ar izona Tes t  
Method 428 to  de termine the  RAP b inder  conten t .   At  the  d isc re t ion  o f  
the  Engineer ,  the  cor rec t ion  fac to r  may be  de termined pr io r  to  the  s ta r t  
o f  aspha l t ic  concre te  p roduc t ion  prov ided representa t ive  RAP samples  
are  ava i lab le .   A new correc t ion  fac to r  may be  de termined a t  any t ime 
the  Engineer  be l ieves  i t  i s  necessary  due to  a  change in  mater ia l  o r  
o ther  c i rcumstances .  

416-7 .05 Compact ion:  

(A)   Courses 1-1 /2  Inches or  Less in Nominal  Thickness: 

(1 )  Genera l  Requirements:  

Aspha l t ic  concre te  sha l l  be  p laced on ly when the tempera ture  o f  the 
sur face  on  wh ich  the  aspha l t ic  concre te  is  to  be  p laced is  a t  leas t  65 
degrees  F and the  ambient  tempera ture  a t  the  beginn ing o f  p lacement  is  
a t  leas t  65  degrees  F and r is ing.   The p lacement  sha l l  be  s topped when 
the  ambien t  tempera ture  is  70  degrees  F or  less  and fa l l ing.  

When Warm Mix  Aspha l t  (WMA) techno logies  are not  used in  the  mix tu re,  
aspha l t ic  concre te  immedia te ly  beh ind  the  laydown mach ine  sha l l  be  a 
min imum of  275 degrees  F.  
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When Warm Mix  Aspha l t  (WMA) techno logies  are  used in  the  mix tu re ,  
the  recommended tempera ture  range fo r  compact ion  dur ing produc t ion 
sha l l  be shown on the mix  des ign  and sha l l  be  approved by the  Engineer .  

A l l  edges  sha l l  be ro l led wi th  a  pneumat ic  t i red compactor ,  o r  o ther 
methods  approved by  the  Engineer ,  wh i le  the  mix tu re  is  s t i l l  ho t .  

(2 )  Equipment:  

Compact ing and smooth ing sha l l  be  accompl ished by  the  use  o f  se l f -
p rope l led  equ ipment .   Compactors  sha l l  be  pneumat ic - t i red  and/or  s tee l  
whee l .  

Compactors  sha l l  be  opera ted  in  accordance wi th  the  manufac turer 's  
recommendat ions .   Compactors  sha l l  be  designed and proper ly  
ma in ta ined so  tha t  they are  capab le  o f  accompl ish ing the  requ i red 
compact ion .  

Stee l  whee l  compactors  sha l l  we igh  no t  less  than 8 tons .  

Pneumat ic - t i red  compactors  sha l l  be  the  osc i l la t ing type  wi th  a t  leas t  
seven pneumat ic  t i res  of  equa l  s ize  and d iameter .   Wobb le-whee l  
compactors  wi l l  no t  be permi t ted .   The t i res  sha l l  be  spaced so tha t  the 
gaps  be tween ad jacent t i res  wi l l  be  covered by  the  fo l lowing t i res .   The 
t i res  sha l l  be  capab le  o f  be ing in f la ted  to  90  pounds per  square  inch  and 
main ta ined so tha t  the  a i r  p ressure wi l l  no t  vary more  than 5 pounds per 
square  inch f rom the  des ignated  pressure .   Pneumat ic - t i red  compactors 
sha l l  be  cons t ruc ted so tha t  the to ta l  we igh t  o f  the  compactor  wi l l  be 
var ied  to  p roduce an  opera t ing we igh t  per  t i re  o f  no t  less  than 5 ,000 
pounds.   Pneumat ic - t i red compactors  sha l l  be equ ipped wi th sk i r t - type 
dev ices mounted around the  t i res so tha t  the  tempera ture o f  the  t i res 
wi l l  be  main ta ined dur ing the  compact ion  process .  

(3 )  Rol l ing Method Procedure:  

Compact ion  sha l l  cons is t  o f  an  es tab l ished sequence o f  coverage us ing 
spec i f ied  types  o f  compactors .   A pass  sha l l  be  de f ined as  one movement 
o f  a  compactor  in  e i ther d i rec t ion .   Coverage sha l l  be  the  number o f  
passes  as  are  necessary  to  cover  the  en t i re  wid th  be ing paved. 

The ro l l ing sequence, the  type  o f  compactor  to be  used,  and the  number 
o f  coverages  requ i red  sha l l  be  as  fo l lows:  
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Rol l ing 
Sequence 

Type of  Compactor  No.  of  
Coverages 

Opt ion No.  1  Opt ion No.  2  Opt ion 
No.1  

Opt ion 
No.  2  

In i t ia l  Sta t ic  Stee l  V ib ra t ing Stee l  1  1  
In te rmed ia te Pneumat ic  T i red  Vib ra t ing Stee l  4  2 -4* 

F in ish  Sta t ic  Stee l  Sta t ic  Stee l  1 -3 1 -3 
Note :  
 
*  Based on  the  ro l le r  pa t te rn  wh ich  exh ib i ts  the  best  per fo rmance. 

 
The Engineer  sha l l  se lec t  the  op t ion  fo r  compact ion  and,  when 
pneumat ic - t i red  compactors  a re  used,  wi l l  des ignate  the  t i re  p ressure .  

One pneumat ic - t i red ro l le r  sha l l  be fu rn ished for  each 300 tons o f  
aspha l t ic  concre te  per  hour .  

Stee l  whee l  compactors  sha l l  no t  be  used in  the v ib ra to ry  mode fo r  
courses  o f  1  inch  or  less in  th ickness  nor  when the  tempera ture  o f  the 
aspha l t ic  concre te  fa l ls  be low 180 degrees  F.  

In i t ia l  and in te rmed ia te  compact ion  sha l l  be  accompl ished be fore  the  
tempera ture  o f  the  aspha l t ic  concre te  fa l ls  be low 200 degrees  F.  

Compact ion  wi l l  be  deemed to  be  acceptab le  on  the  cond i t ion  tha t  the 
aspha l t ic  concre te  is  compacted  us ing the  type  o f  compactors  spec i f ied,  
ba l las ted  and opera ted  as  spec i f ied ,  and wi th  the  number  o f  coverages  
o f  the  compactors  as  spec i f ied .  

(B)   Courses Greater  than 1-1 /2  Inches in Nominal  
 Thickness:   

Compact ion  cont ro l  sha l l  be  the  respons ib i l i t y  o f  the  cont rac tor .   The 
number  and types  o f  ro l lers  sha l l  be  the  cont rac tor 's  respons ib i l i t y  and 
sha l l  be  su f f ic ien t  to  meet  these requ i rements .  

Al l  edges  sha l l  be ro l led wi th  a  pneumat ic  t i red compactor ,  o r  o ther 
methods  approved by  the  Engineer ,  wh i le  the  mix tu re  is  s t i l l  ho t .  

A compact ion  lo t  sha l l  be  ident ica l  to  the  mix tu re  proper t ies  lo t  descr ibed 
in  Subsec t ion  416-7 .04  o f  the  spec i f i ca t ions .   Lo ts  encompass ing more  
than one pro jec t  sha l l  be  separa ted  in  accordance wi th  Subsec t ion  416-
9(D)  o f  the  spec i f i ca t ions.   Each lo t  sha l l  be  tes ted fo r  acceptance. 

Twenty  cores  sha l l  be  taken fo r  each lo t  by  the  cont rac tor ,  under  the 
observa t ion  o f  the  Engineer .   The Engineer  wi l l  des ignate  10  random 
loca t ions  wi th in  the  lo t ,  and the  cont rac tor  sha l l  take  two cores  a t  each 
loca t ion ;  however ,  i f  more  than one sh i f t  cons t i tu tes  a  lo t ,  two cores 
sha l l  be  taken f rom a  min imum of  two random loca t ions  each sh i f t ,  o r  as 
d i rec ted  by  the  Engineer .   The Engineer  wi l l  save  one core  f rom each 
loca t ion fo r  15  days  a f ter  wr i t ten  no t i f i ca t ion to the  cont rac tor  o f  tes t  
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resu l ts  fo r  the  lo t  has  been made.   Randomly  se lec ted  loca t ions  wi l l  be 
de termined to  the  neares t  0 .5  foo t  in  the t ransverse d i rec t ion  and to  the 
neares t  foo t  in  the  longi tud ina l  d i rec t ion  o f  the  pavement  course ;  
however ,  the  ou ts ide  1  foo t  o f  the  unconf ined pavement  course  wi l l  be 
exc luded f rom tes t ing as  shown in  Mater ia ls  ADOT Prac t ice  and 
Procedure Di rec t ive  (P.P.D. )  No.  18 ,  “Determin ing Sample  Times and 
Locat ions  for  End Produc t  Aspha l t ic  Concre te” .   P.P.D.  No.  18  a lso 
addresses  areas to  be exc luded re la t ive  to  longi tud ina l  jo in ts .   Areas 
exc luded f rom tes t ing wi l l  be  compacted  in  accordance wi th  Subsec t ion 
416-7 .05(A)  o f  the  spec i f i ca t ions .   Cores sha l l  be  taken u t i l i z ing 
mechan ica l  cor ing equ ipment  in  accordance wi th  the  requ i rements  of  
Ar izona Tes t  Method 104.   Cores  sha l l  be  a  min imum of  4  inches  in 
d iameter  and sha l l  be taken no t  la ter  than two work ing days  a f te r  
p lacement  o f  the  aspha l t ic  concre te .   The cores  sha l l  be  de l ivered  to  the 
Engineer  immedia te ly  upon be ing taken.   The bu lk  dens i ty  o f  each core 
wi l l  be  de termined by  the  Engineer  in  accordance wi th  the  requ i rements 
o f  Ar izona Tes t  Method 415.   The tes t  resu l ts  wi l l  be  fu rn ished to  the 
cont rac tor  wi th in  four  work ing days  o f  rece ip t  o f  cores  by  the  Engineer .   
In  a reas where  more  than one l i f t  i s  p laced in  the  same lo t ,  cor ing sha l l  
be  accompl ished th rough the  fu l l  dep th  o f  the  l i f ts  a f te r  the  f ina l  l i f t  i s  
p laced,  and the  compact ion  dens i ty  sha l l  be  based on  the  fu l l  dep th  o f  
the  l i f t s .  

The ta rge t  va lue  fo r  compact ion  sha l l  be  7 .0  percent  in -p lace  a i r  vo ids .   
In -p lace  a i r  vo ids  sha l l  be  de termined in  accordance wi th  Ar izona Tes t  
Method 424.   The max imum theore t ica l  dens i ty  used in  the  de terminat ion 
o f  a i r  vo ids  wi l l  be  the  average o f  the  four  max imum theore t ica l  dens i t ies 
de termined for  the  lo t  in  Subsec t ion  416-7 .04  o f  the  spec i f i ca t ions .  

The Upper  L imi t  (UL) is  9 .0  percent in -p lace  a i r  vo ids  and the  Lower 
L imi t  (LL)  is  3 .5  percent  in -p lace  a i r  vo ids .   The Engineer  wi l l  de termine 
the  PT fo r  compact ion  in  accordance wi th  Subsec t ion  416-9( I ) ,  and 
u t i l i z ing Tab le  416-1  o f  the  spec i f i ca t ions  wi l l  de termine  the  compact ion 
pay  fac to r .  

In  the event  the  cont rac tor  e lec ts  to ques t ion the core  tes t  resu l ts ,  the 
cont rac tor  may request  re fe ree  tes t ing in  accordance wi th  Subsec t ion 
416-9(J)  o f  the  spec i f i ca t ions .  

416-7 .06 Smoothness and Surface Tolerances: 

Aspha l t ic  concre te  sha l l  be  compacted  as  requ i red ,  smooth  and t rue  to 
the  requ i red  l ines ,  grades,  and d imens ions .  

The Spec ia l  Prov is ions may requ i re  the  smoothness  o f  the  f ina l  
pavement  sur face  to  be  tes ted  in  accordance wi th  Subsec t ion  109.13  o f  
the  spec i f i ca t ions .  

Regard less  o f  whether  tes t ing in  accordance wi th  Subsec t ion  109.13  o f  
the  spec i f i ca t ions  is  spec i f ied  or  no t ,  the  fo l lowing requ i rements  sha l l  
be  met :  
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(A)  The sur face  o f  the  f ina l  l i f t  o f  aspha l t ic  concre te  p laced 
under th is  sec t ion  o f  the spec i f i ca t ions sha l l  be tes ted  and 
sha l l  no t  vary  by  more  than 1 /8  inch  f rom the  lower  edge o f  
a  10- foo t  s t ra igh tedge when i t  i s  p laced in  the  longi tud ina l  
d i rec t ion  ( inc lud ing across  t ransverse  jo in ts ) ,  and when i t  i s  
p laced in  the  t ransverse  d i rec t ion  across  longi tud ina l  jo in ts ;  

(B)  The sur face  o f  any l i f t  o f  aspha l t ic  concre te  p laced under  th is  
sec t ion o f  the  spec i f i ca t ions ,  o ther  than the f ina l  l i f t ,  sha l l  
be  tes ted  and sha l l  no t  vary  by more  than 1 /4  inch f rom the 
lower  edge o f  a  10- foo t  s t ra igh tedge when i t  i s  p laced in  the 
longi tud ina l  d i rec t ion  ( inc lud ing across  t ransverse  jo in ts ) ,  
and when i t  i s  p laced in  the  t ransverse  d i rec t ion  across 
longi tud ina l  jo in ts ;  and 

(C)  Al l  dev ia t ions  exceed ing the  spec i f ied  to le rances  above sha l l  
be  cor rec ted  by  the  cont rac tor ,  to  the sa t is fac t ion  o f  the 
Engineer .   

416-8 Method of  Measurement:  

(A)   Asphal t ic  Concrete:  

Aspha l t ic  concre te  wi l l  be measured by the ton fo r  the  aspha l t ic  concre te 
ac tua l ly  used,  wh ich  wi l l  inc lude the  we igh t  o f  minera l  aggregate ,  
aspha l t  cement ,  and minera l  admix tu re .   Measurement  wi l l  inc lude any 
quant i ty  used in  cons t ruc t ion  o f  in te rsec t ions ,  tu rnouts ,  o r  o ther 
misce l laneous i tems or  sur faces .  

(B)   Asphal t  Cement:  

(1 )  Non-RAP Mixes:  

Aspha l t  cement  wi l l  be measured by  the  ton  on  the bas is o f  the aspha l t  
cement  conten t  de termined in  accordance wi th  Subsec t ions  416-7 .04(A)  
and (B)  o f  the spec i f i ca t ions  fo r  each lo t  o f  aspha l t ic  concre te accepted.   
The average aspha l t  cement  conten t  wi l l  be  mul t ip l ied  by  the  number  of  
tons  o f  aspha l t ic  concre te in  tha t  lo t  to  de termine the  amount  o f  aspha l t  
cement .   I f  the  cont rac tor  has  reques ted re fe ree  tes t ing,  the  average 
aspha l t  cement  conten t  wi l l  come f rom the  independent tes t ing 
labora tory  resu l ts  un less a  cor rec t ion ,  based on the  ac tua l  aspha l t  
cement  conten t ,  was  made to  the  ign i t ion  fu rnace tes t  va lue  as  a l lowed 
in  Subsec t ion 416-7 .04(B)  o f  the  spec i f i ca t ions .   I f  a  cor rec t ion ,  based 
on  the  ac tua l  aspha l t  cement  conten t ,  was  made to the  ign i t ion  fu rnace 
tes t  va lue ,  the  average aspha l t  cement  conten t  de termined f rom the 
Depar tment 's  acceptance tes t ing wi l l  be  used.   At  the  d isc re t ion  o f  the 
Engineer ,  aspha l t  cement  may be  measured by  invo ice  quant i t ies ,  
ad jus ted  as necessary  for  was te .   Waste  genera ted  f rom s tar tup  o f  the 
aspha l t  p lan t  wi l l  be  cons idered to have a  b inder  conten t  o f  3 .0  percent .   
In  no  case sha l l  the  measured amount  o f  aspha l t  cement  fo r  payment  be  
grea ter  than the  to ta l  o f  the  invo ice  quant i t ies ,  ad jus ted  fo r  was te .  
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(2 )  Mixes Conta ining RAP:  

Aspha l t  cement  wi l l  be measured by  the  ton  on  the bas is o f  the aspha l t  
cement  conten t  de termined in  accordance wi th  Subsec t ions  416-7 .04(A)  
and (C)  o f  the  spec i f i ca t ions  fo r  each lo t  o f  aspha l t ic  concre te  accepted .   
The average aspha l t  cement  conten t  wi l l  be  mul t ip l ied  by  the  number  of  
tons  o f  aspha l t ic  concre te in  tha t  lo t  to  de termine the  amount  o f  aspha l t  
cement .   At  the  d isc re t ion  o f  the  Engineer ,  aspha l t  cement  may be 
measured by  add ing invo ice  quant i t ies  to  the  RAP b inder  used,  ad jus ted 
as  necessary  fo r  was te .   RAP b inder  used sha l l  be  de termined by 
mul t ip ly ing the  RAP b inder  conten t  de termined in  Subsec t ion  416-
7 .04(D)  o f  the  spec i f i ca t ions  by  the  number  o f  tons  o f  d ry  RAP mater ia l  
used in  tha t  lo t .   Waste  genera ted  f rom s tar tup  o f  the  aspha l t  p lan t  wi l l  
be  cons idered to  have a  b inder  conten t  o f  3 .0  percent .   In  no  case sha l l  
the  measured amount  o f  aspha l t  cement  fo r  payment  be  grea ter  than the 
to ta l  o f  the  invo ice  quant i t ies  p lus the  RAP b inder  as  de termined above, 
ad jus ted  fo r  was te .  

(C)   Minera l  Admixture:  

Minera l  admix tu re  wi l l  be  measured by  the  ton  fo r  the  minera l  admix tu re 
ac tua l ly  used in  accordance wi th  Subsec t ion  403-2  o f  the  spec i f i ca t ions .  

416-9 Basis  of  Payment:  

The accepted  quant i t ies  o f  aspha l t ic  concre te ,  measured as  prov ided 
above, wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  ad jus ted  by  the 
appropr ia te  pay  fac tors  as  here ina f te r  p rov ided. 

When Warm Mix  Aspha l t  (WMA) techno logies  are  used in  the  mix tu re ,  no 
separa te  payment  wi l l  be  made fo r  WMA add i t ives  or  techno logies ,  
necessary  ho t  p lan t  mod i f ica t ions ,  o r  o ther  assoc iated  cos ts .  

For  the  purpose o f  de termin ing acceptab i l i t y  and appropr ia te  pay 
fac to rs ,  each un i t  o f  aspha l t ic  concre te  wi l l  be  inc luded in  th ree  separa te 
lo ts :  a  "spread lo t " ,  a  "m ix tu re-proper t ies  lo t " ,  and a  "compact ion  lo t " .   
The to ta l  un i t  p r ice  fo r  any  un i t  o f  accepted  aspha l t ic  concre te  wi l l  be 
the  cont rac t  un i t  p r ice ,  adjus ted  by  the app l icab le  spread lo t  pay  fac to r ,  
mix tu re-proper t ies  lo t  pay fac to r ,  and compact ion  lo t  pay  fac to r .  

The cont rac tor  may request  to  p lace  the  f i rs t  lo t  o f  each mix  type  as  a 
tes t  s t r ip .   Requests to  p lace  a  tes t  s t r ip  sha l l  be  made in  wr i t ing and 
acknowledged by  the  Engineer  pr io r  to  s tar t  o f  p roduc t ion .   A tes t  s t r ip  
sha l l  be  l imi ted  to  1 ,000 tons and may on ly  be  p laced on  shou lders ,  
ramps,  c ross  roads ,  o r  other  a reas  approved by  the  Engineer .   A  tes t  
s t r ip  sha l l  be  exc luded f rom the  mix tu re  p roper t ies  lo t  pay  fac to r  and the 
compact ion  lo t  pay  fac to r ;  however ,  a l l  o ther  p rov is ions  o f  Subsec t ion 
416-9  o f  the  spec i f i ca t ions  sha l l  s t i l l  app ly  to  such areas . 

The Engineer  may exc lude aspha l t ic  concre te  f rom the  spread lo t  and 
f rom the  spread lo t  pay  fac to r  ca lcu la t ions  i f  the  Engineer  de termines 
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tha t  the  proposed use o f  the  mater ia l  o r  the  ex is t ing sur face  cond i t ions 
are  no t  conduc ive  to  the  use  o f  spread lo ts .  

The Engineer  may exc lude cer ta in  loca t ions f rom the  mix tu re p roper t ies 
lo t  and/or  the  compact ion  lo t  and f rom the  random sampl ing used in 
de termin ing the  mix tu re proper t ies lo t  pay  fac tor  and/or  the  compact ion 
lo t  pay  fac to r  shou ld  the  Engineer  de termine tha t  the  loca t ion  o f  the  work 
p rec ludes  normal  cons t ruc t ion  opera t ions .  

(A)   Spread Lot  Pay Factor:  

The spread lo t  pay  facto r  wi l l  be  de termined in  accordance wi th  
Subsec t ion  416-7 .03  o f  the  spec i f i ca t ions .   I f  the quant i ty  in  a  spread 
lo t  i s  found to  vary  by  more  than +5.0  percent  f rom the  requ i red  quant i ty ,  
no  payment  wi l l  be  made fo r  the  mater ia l  wh ich  exceeds +5.0  percent ,  
inc lud ing aspha l t  cement  and minera l  admix tu re .   I f  the  quant i ty  is  found 
to  vary  by  more  than -12 .0 percent  f rom the  requ i red quant i ty ,  the  spread 
lo t  wi l l  be  re jec ted .  

(B)   Mixture-Propert ies  Lot  Pay Factor:  

The mix tu re  p roper t ies  lo t  pay fac to r  sha l l  be de termined in  accordance 
wi th  the  fo l lowing procedure :  

(1 )  The ind iv idua l  PT va lues and pay  fac to rs  fo r  gradat ion ,  
aspha l t  cement  conten t ,  and e f fec t ive  vo ids  sha l l  be 
de termined as  se t  fo r th  in  Subsec t ion  416-7 .04  o f  the 
spec i f i ca t ions ;  

(2 )  A s ingle  pay  fac to r  sha l l  be  de termined fo r  gradat ion  and 
aspha l t  cement  conten t .   tha t  pay  fac to r  sha l l  be  the 
lowest  pay  fac to r  for  the  ind iv idua l  measured 
charac ter is t ics  fo r  gradat ion  and aspha l t  cement  conten t ;  
and 

(3 )  I f  no  ind iv idua l  PT va lue  in  (1 )  above is  less  than 50 ,  the 
mix tu re  p roper t ies  lo t  pay fac to r  sha l l  be  the  sum of  the  
pay  fac tor  de termined in (2 )  above and the  e f fec t ive 
vo ids  pay  fac to r .   The negat ive  pay  fac to r  fo r  mix tu re 
p roper t ies  sha l l  no t  exceed $3 .00  per  ton .   I f  any  
ind iv idua l  PT va lue  is  less  than 50 ,  the  lo t  i s  in  re jec t  
and the  prov is ions  in Subsec t ion  416-9(E)  o f  the 
spec i f i ca t ions  sha l l  app ly.  

(C)   Compact ion Lot  Pay Fac tor:  

The compact ion  lo t  pay fac to r  sha l l  be  de termined as  se t  fo r th  in  
Subsec t ion  416-7 .05(B)  of  the  spec i f i ca t ions .  
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(D)   Determinat ion of  Lot  Pay Factors  on Contracts 
 Involv ing Mult iple  Projects:  

When more  than one pro jec t  is  inc luded in  a  s ingle cont rac t ,  p lacement 
dur ing a  sh i f t  o r  ha l f  sh i f t  o f  p roduc t ion  may encompass  more  than one 
pro jec t .   In  such case,  the  app l icab le  spread lo t  pay  fac to r ,  mix tu re-
proper t ies  lo t  pay  fac to r ,  and compact ion  lo t  pay fac to r  fo r  each pro jec t  
sha l l  be  de termined as  fo l lows:  

(1 )  Spread lo t  pay  fac to rs  wi l l  be  de termined separa te ly  fo r  
each pro jec t  u t i l i z ing the  procedure  se t  fo r th  in  
Subsec t ion  416-7 .03  o f  the  spec i f i ca t ions ;  

(2 )  The ind iv idua l  PT va lues and pay  fac to rs  fo r  gradat ion ,  
aspha l t  cement  conten t ,  and e f fec t ive  vo ids  wi l l  be  
de termined f rom the  resu l ts  o f  the random samples taken 
and tes ted  in  accordance wi th  Subsec t ion  416-7 .04  o f  the 
spec i f i ca t ions ,  regard less  o f  wh ich  pro jec t (s)  the 
samples  fa l l  w i th in ;  

(3 )  PT va lues  and pay  fac to rs  fo r  compact ion ,  fo r  those 
areas  sub jec t  to Subsec t ion 416-7 .05(B)  o f  the 
spec i f i ca t ions ,  sha l l  be  determined f rom separa te  se ts  o f  
core  samples  fo r  each pro jec t  u t i l i z ing the procedure  se t  
fo r th  in  tha t  Subsec t ion ;  

(4 )  The mix tu re-proper t ies lo t  pay  fac to r  sha l l  be de termined 
separa te ly  fo r  each pro jec t  in  accordance wi th  
Subsec t ion  416-9(B)  o f  the  spec i f i ca t ions ,  u t i l i z ing the  
ind iv idua l  pay  fac to rs  de termined in  (2 )  above;  and 

(5 )  The compact ion  lo t  pay fac to r  sha l l  be  de termined 
separa te ly  fo r  each pro jec t  in  accordance wi th  
Subsec t ion  416-9(C)  o f  the  spec i f i ca t ions ,  u t i l i z ing the  
pay  fac to r  de termined in  (3 )  above. 

(E)   Acceptabi l i ty :  

Aspha l t ic  concre te  inc luded in  any  mix tu re  p roper t ies  lo t  possess ing an 
ind iv idua l  PT va lue  lower  than 50  fo r  gradat ion ,  aspha l t  cement  conten t ,  
o r  e f fec t ive  vo ids  wi l l  be  re jec ted .   Aspha l t ic  concre te  inc luded in  any 
compact ion  lo t  possess ing a  PT va lue  lower  than 50  wi l l  be  re jec ted .  

Wi th in  15  days  a f te r  rece iv ing no t ice  tha t  a  spread lo t ,  mix tu re  p roper t ies 
lo t ,  o r  compact ion  lo t  o f  aspha l t ic  concre te  has been re jec ted  by  the 
Engineer ,  the  cont rac tor  may submi t  a  wr i t ten  proposa l  to  accept  the 
mater ia l  in  p lace  a t  the app l icab le  max imum negat ive  pay  fac to r (s ) .   
Max imum negat ive  pay  fac to rs  a re  de f ined as  a  minus  $1 .00  per  ton  for  
spread lo ts ,  minus $5 .00 per ton fo r  compact ion  lo ts ,  minus $3 .00  per 
ton  fo r  mix tu re  p roper t ies lo ts  in  re jec t  fo r  gradat ion  on ly ,  minus  $5 .00 
per  ton  fo r  mix tu re  p roper t ies  lo ts  in  re jec t  fo r  aspha l t  cement  conten t  
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and/or  e f fec t ive  vo ids  on ly ,  and minus  $5 .00  per  ton  fo r  mix tu re 
p roper t ies  lo ts  in  re jec t  for  aspha l t  cement  conten t  and/or  e f fec t ive  vo ids 
and a lso  gradat ion .   Pos i t i ve  mix tu re  p roper t ies  lo t  pay  fac to rs  become 
zero  when the  compact ion  lo t  i s  in  re jec t  and the  mater ia l  i s  a l lowed to 
be  le f t  in  p lace .   In  add i t ion ,  fo r  any mix tu re  p roper t ies  lo t  tha t  is  in  
re jec t  due to  aspha l t  cement  conten t  bu t  a l lowed to  remain  in  p lace,  
payment  sha l l  no t  be  made fo r  aspha l t  cement  quant i t ies  in  excess o f  
the  upper l imi t  (UL)  as de termined in  Subsec t ion  416-7 .04(A)  o f  the 
spec i f i ca t ions .  

The proposa l  sha l l  con ta in  an engineer ing ana lys is  o f  the  an t ic ipa ted 
per fo rmance o f  the  asphal t ic  concre te  i f  le f t  in  p lace .   The engineer ing 
ana lys is  sha l l  a lso  de ta i l  any  proposed cor rec t ive  ac t ion ,  and the 
an t ic ipa ted  e f fec t  o f  such cor rec t ive  ac t ion  on  the  per fo rmance.   The 
engineer ing ana lys is  sha l l  be  per fo rmed by  an  independent p ro fess iona l  
engineer  exper ienced in aspha l t ic  concre te tes t ing and the  deve lopment 
o f  aspha l t ic  concre te  mix des igns .   I f  a  re jec ted  mix tu re  p roper t ies  lo t  
o r  a  re jec ted  compact ion  lo t  i s  submi t ted  fo r  refe ree  tes t ing by  the 
cont rac tor ,  the  15  days  a l lowed to  p repare  an  engineer ing ana lys is  wi l l  
begin  upon no t i f i ca t ion  o f  re fe ree  tes t  resu l ts .  

Wi th in  th ree work ing days,  the  Engineer  wi l l  de termine  whether o r  no t  to 
accept the  cont rac tor 's  proposa l .   I f  the  proposa l  is  no t  accepted ,  the 
aspha l t ic  concre te  sha l l  be  removed a t  no  add i t iona l  cos t  to  the 
Depar tment  and rep laced wi th  aspha l t ic  concre te  meet ing the 
requ i rements  o f  these spec i f i ca t ions .   I f  the  proposa l  is  accepted ,  the 
aspha l t ic  concre te  sha l l  remain  in  p lace  a t  the  app l icab le  max imum 
negat ive  pay  fac to r (s ) ,  and any  necessary  cor rect ive  ac t ion  sha l l  be 
per fo rmed a t  no  add i t ional  cos t  to  the  Depar tment .  

The Depar tment  reserves the  r igh t  to  suspend the work  shou ld  any  of  
the  fo l lowing cond i t ions  occur :  

(1 )  The occur rence o f  two or  more  re jec ted  lo ts  wi th in  any 
10  consecut ive  produc t ion  lo ts ;  

(2 )  The occur rence o f  th ree consecut ive  negat ive  mix tu re 
p roper t ies  lo t  pay fac to rs o r  th ree  consecut ive negat ive  
compact ion  lo t  pay  fac to rs ;  and/or  

(3 )  The occur rence o f  f i ve  o r  more  pay  fac to rs that  a re 
negat ive  e i ther  fo r  a  mix tu re  p roper t ies  lo t  o r  fo r  a 
compact ion  lo t  wi th in  any  10  consecut ive  produc t ion lo ts .  

I f  the  Depar tment  e lec ts  to  suspend the  work  fo r  any  o f  these cond i t ions ,  
the  cont rac tor  sha l l  e i ther  submi t  a  rev ised mix  des ign  in  accordance 
wi th  Subsec t ion  416-4  o f  the  spec i f i ca t ions ,  o r  submi t  fo r  the  Engineer 's  
approva l  a  wr i t ten  engineer ing ana lys is .   The engineer ing ana lys is  sha l l  
de ta i l  the  course o f  ac t ion  necessary  to  cor rec t  de f ic ienc ies in  the 
cont rac tor ’s  p resent  p roduc t ion  methods  such that  fu r ther  p roduc t ion 
can be  accompl ished wi thout  excess ive amounts  o f  aspha l t ic  concre te 
in  pena l ty  o r  re jec t ion .   I f  approved by  the  Engineer ,  the  rev ised mix  
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des ign ,  o r  the  course  o f  ac t ion  proposed in  the  engineer ing ana lys is ,  
sha l l  be  imp lemented,  and the  work  may cont inue.   Cos ts  o r  de lays  due 
to  the  prov is ions  o f  th is  subsec t ion  are  no t  compensab le .  

(F)   Asphal t  Cement:  

(1 )  Non-RAP Mixes:  

Payment  fo r  aspha l t  cement  wi l l  be  made by  the  ton .   Ad jus tments  in  
payment  sha l l  be  made in  accordance wi th  the  requ i rements  of  
Subsec t ion  1005-3 .01  o f  the  spec i f i ca t ions .  

(2 )  Mixes Conta ining RAP:  

When RAP is  used in  the mix tu re ,  payment  for  aspha l t  cement  wi l l  be 
made by the  ton  fo r  the to ta l  aspha l t  cement  as de termined in  Subsec t ion 
416-8(B) (2)  o f  the  spec i f i ca t ions .   Ad jus tments  in  payment  sha l l  be  made 
in  accordance wi th  the  requ i rements  o f  Subsec t ion  1005-3 .01  o f  the 
spec i f i ca t ions  fo r  the  v i rg in  b inder  on ly .  

(G)   Minera l  Admixture:  

Minera l  admix tu re  wi l l  be  pa id  fo r  a t  the  predetermined pr ice  es tab l ished 
in  the  Bidd ing Schedu le .  

(H)   Smoothness:  

When requ i red  in  the  Spec ia l  Prov is ions ,  payment  fo r  smoothness  sha l l  
be  made in  accordance wi th  the  requ i rements  o f  Subsec t ion  109.13  o f  
the  spec i f i ca t ions .  

( I )   Stat is t ica l  Acceptance: 

The “Tota l  Percentage o f  Lo t  wi th in  UL and LL  (PT) ”  sha l l  be  de termined 
in  accordance wi th  Subsec t ion  109.11  o f  the  spec i f i ca t ions .  

Pay  Fac tors  (PF)  sha l l  be  de termined by  en ter ing Tab le  416-1  wi th  PT.  
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TABLE 416-1  
PAY FACTORS 

Mater ia l  Spread Mixture  Propert ies  and Compact ion 

Negat ive  
Var iance 

% 

Pay 
Factor  

(Dol lars  
per  Ton)  

PT 

Pay Factors  (Dol lars  per  Ton)  
Gradat ion 

and 
Asphal t  
Cement  
Content  

Ef fect ive 
Voids  Compact ion 

2.1  -    3 .0 -  0 .10 100 0 .00 +  2 .00 +  2 .00 
3 .1  -    4 .0 -  0 .20 95  -  99 0 .00 +  0 .50 +  0 .50 
4 .1  -    5 .0 -  0 .30 90  -  94 0 .00 0 .00 0 .00 
5 .1  -    6 .0 -  0 .40 85  -  89 0 .00 -  0 .25 -  0 .25 
6 .1  -    7 .0 -  0 .50 80  -  84 -  0 .25 -  0 .50 -  0 .50 
7 .1  -    8 .0 -  0 .60 75  -  79 -  0 .50 -  0 .75 -  0 .75 
8 .1  -    9 .0 -  0 .70 70  -  74 -  0 .75 -  1 .00 -  1 .00 
9 .1  -  10 .0 -  0 .80 65  -  69 -  1 .00 -  1 .25 -  1 .25 

10 .1  -  11 .0 -  0 .90 60  -  64 -  1 .50 -  1 .50 -  1 .75 
11 .1  -  12 .0 -  1 .00 55  -  59 -  2 .00 -  2 .00 -  2 .25 
More  than 

12 .0 Re jec t  50  -  54 -  2 .50 -  2 .50 -  3 .00 
Less 
than 
50 

Re jec t -See Subsec t ion  416-9(E)  See Subsec t ions 
416-9(A)  and (E)  

 
(J )   Referee Test ing:  

(1 )  Referee Test ing Performed for  Mixture  Propert ies 
Only:  

With in  15  days  a f te r  wr i t ten  no t i f i ca t ion  to  the  contrac tor  o f  tes t  resu l ts  
fo r  a  par t icu lar  mix tu re p roper t ies lo t ,  the  cont rac tor  may make a  wr i t ten 
reques t  fo r  re fe ree tes t ing.   The re fe ree  tes t ing sha l l  be  per fo rmed by 
an  independent  approved labora tory  des ignated  by  the  Depar tment .   The 
tes t ing o f  the  samples  wi l l  be  per fo rmed by  the independent  tes t ing 
labora tory  wi thout  knowledge o f  the spec i f i c  p ro ject  cond i t ions  such as 
the  ident i ty  o f  the cont rac tor  o r  mix  des ign  laboratory ,  the tes t  resu l ts  
by  the  Depar tment ,  o r  the mix  des ign  ta rge ts  fo r  gradat ion and e f fec t ive 
vo ids .   The aspha l t ic  concre te  samples  prev ious ly saved wi l l  be  tes ted 
fo r  the  fo l lowing proper t ies :  
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Test  Property  Test  Method 
Aspha l t  Cement  Conten t  
(See Note  1)  Ar izona Tes t  Method 427 (428 

fo r  RAP mixes)  Gradat ion 
Marsha l l  Dens i ty  and 
Stab i l i t y  Ar izona Tes t  Method 410 

Max imum Theore t ica l  Dens i ty  Ar izona Tes t  Method 417 
Ef fec t ive  Vo ids  Ar izona Tes t  Method 424 
Note :  

(1 )  I f  a  cor rec t ion  to  the  aspha l t  cement  conten t  by ign i t ion  
fu rnace tes t ing is  made in  accordance wi th  Subsec t ion  416-
7 .04(B)  o f  the spec i f i cat ions ,  o r  i f  RAP is  used in  the 
mix tu re ,  the  aspha l t  cement  conten t  sha l l  no t  be  sub jec t  to 
re fe ree  tes t ing.  

 
The resu l ts  o f  the re fe ree tes t ing wi l l  be b ind ing on  bo th  the cont rac tor  
and the  Depar tment .  

Us ing the  re fe ree  tes t ing resu l ts ,  the  Engineer  wi l l  de termine  new PT’s  
fo r  a l l  charac ter is t ics ,  wi th  the except ion o f  aspha l t  cement  conten t  i f  a  
cor rec t ion  to  the  ign i t ion  fu rnace va lue  was made as  spec i f ied  in 
Subsec t ion  416-7 .04(B)  o f  the  spec i f i ca t ions ,  o r  i f  RAP is  used in  the  
mix tu re .  

When re fe ree  tes t ing is  per fo rmed on a  mix tu re  p roper t ies  lo t ,  the 
re fe ree  tes t  resu l t  for  the average max imum theore t ica l  dens i ty  wi l l  be 
used to  de termine a  new PT fo r  compact ion .  

The Depar tment  wi l l  pay  fo r  the  re fe ree  tes t ing;  however ,  i f  the  combined 
pay  fac to r  o f  the  lo t  (mix tu re  p roper t ies  p lus  compact ion)  does  no t  
improve or  is  reduced, o r  i f  e i ther  the  mix ture  p roper t ies  lo t  or  
compact ion  lo t  remains  in  re jec t  o r  is  p laced in  re jec t ,  payment  to  the 
cont rac tor  fo r  aspha l t ic  concre te  sha l l  be  reduced by  the  amount  o f  the 
cos t  o f  the  re fe ree  tes t ing fo r  the  mix tu re  p roper t ies  o f  tha t  par t icu lar  
lo t .  

(2 )  Referee Test ing Performed for  Compact ion Only:  

With in  15  days  a f te r  wr i t ten  no t i f i ca t ion  to  the  contrac tor  o f  tes t  resu l ts  
fo r  a  par t icu la r  compact ion  lo t ,  the  cont rac tor  may make a  wr i t ten  
reques t  fo r  re fe ree  tes t ing.   The bu lk  dens i ty  o f  each o f  the  cores 
prev ious ly  saved wi l l  be  de termined in accordance wi th  the  requ i rements 
o f  Ar izona Tes t  Method 415 by  an  independent tes t ing labora tory 
des ignated  by  the  Depar tment .   The tes t ing o f  the  cores  wi l l  be 
per fo rmed by  the  independent  tes t ing labora tory  wi thout  knowledge o f  
the  spec i f i c  p ro jec t  cond i t ions ,  such as  the  ident i ty  o f  the  cont rac tor  o r  
mix  des ign  labora tory ,  or  the  tes t  resu l ts  by  the  Depar tment .   The 
percent  a i r  vo ids  wi l l  be de termined in  accordance wi th  Ar izona Tes t  
Method 424.   The max imum theore t ica l  dens i ty  used in  the  de terminat ion 
o f  a i r  vo ids  wi l l  be  the  average o f  the  four  max imum theore t ica l  dens i t ies 
de termined for  the  lo t  in  Subsec t ion  416-7 .04  o f  the  spec i f i ca t ions .  
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The resu l ts  o f  the re fe ree tes t ing wi l l  be b ind ing on  bo th  the cont rac tor  
and the  Depar tment .  

When re fe ree  tes t ing is  per fo rmed on the  compact ion  lo t ,  the  Engineer 
wi l l  de termine  a  new PT fo r  compact ion  us ing the  re fe ree  tes t ing resu l ts .  

The Depar tment  wi l l  pay fo r  the  re fe ree  tes t ing;  however ,  i f  the  pay 
fac to r  o f  the compact ion lo t  does no t  improve or  is  reduced,  o r  the 
compact ion  lo t  remains  in  re jec t  o r  is  p laced in  re jec t ,  payment  to  the 
cont rac tor  fo r  aspha l t ic  concre te  wi l l  be  reduced by  the  amount  o f  the 
cos t  o f  re fe ree  tes t ing fo r  the  compact ion  o f  tha t  par t icu la r  lo t .  

(3 )  Referee Test ing Performed for  Both Mixture  
Propert ies  and Compact ion:  

When re fe ree  tes t ing is  per fo rmed,  as  descr ibed above,  fo r  bo th  the 
mix tu re  p roper t ies  lo t  and the  compact ion  lo t ,  the  Engineer  wi l l  use  the  
re fe ree  tes t  resu l ts  to  determine new PT’s  as  spec i f ied  in  Subsec t ions 
416-9(J) (1 )  and 416-9(J ) (2 )  o f  the  spec i f i ca t ions .  

The Depar tment  wi l l  pay  fo r  the  re fe ree  tes t ing;  however ,  i f  the  combined 
pay  fac to r  o f  the  lo t  (mix tu re  p roper t ies  p lus  compact ion)  does  no t  
improve or  is  reduced, o r  i f  e i ther  the  mix ture  p roper t ies  lo t  or  
compact ion  lo t  remains  in  re jec t  o r  is  p laced in  re jec t ,  payment  to  the 
cont rac tor  fo r  aspha l t ic  concre te  sha l l  be  reduced by  the  amount  o f  the 
cos t  o f  the  re fe ree  tes t ing fo r  the  mix tu re  p roper t ies  and compact ion  o f  
tha t  par t icu la r  lo t .  

SECTION 417 ASPHALTIC CONCRETE (END PRODUCT)  SHRP 
VOLUMETRIC MIX:  

417-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  cons t ruc t ing Aspha l t ic  
Concre te  (End Produc t )  SHRP Vo lumet r ic  Mix ,  here ina f te r  aspha l t ic  
concre te ,  by  fu rn ish ing a l l  mater ia ls ,  mix ing a t  a  p lan t ,  hau l ing and 
p lac ing a  mix tu re  o f  aggregate  mater ia ls ,  minera l  admix tu re ,  and 
b i tuminous  mater ia l  (aspha l t  cement )  to  fo rm a  pavement  course or  to 
be  used fo r  o ther  spec i f ied  purposes ,  in  accordance wi th  the  de ta i ls  
shown on the  pro jec t  p lans  and the  requ i rements  o f  the  spec i f i ca t ions .  

Rec la imed aspha l t  pavement  (RAP) ,  as  de f ined in  Subsec t ion  417-3 .04 
o f  the  spec i f i ca t ions ,  may be  used in  the  mix tu re  p rov ided a l l  
requ i rements  o f  the  speci f i ca t ions  are  met ;  however ,  RAP wi l l  no t  be  
a l lowed in  the  mix tu re  when aspha l t  cement  type  PG 76-22 TR+ or  PG 
70-22 TR+ is  spec i f ied  in Subsec t ion  417-3 .03(B)  o f  the  spec i f i ca t ions .   
References  to  the  use  o f  RAP in  th is  sec t ion  app ly  on ly  i f  RAP is  u t i l i zed  
as  par t  o f  the  mix tu re .   ADOT Mater ia ls  Prac t ice  and Procedure  Di rec t ive 
No.  20 ,  “Gu idance on  the Use o f  Rec la imed Aspha l t  Pavement  (RAP)  in  
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Aspha l t ic  Concre te” ,  sha l l  be  used in  con junc t ion  wi th  the  requ i rements 
o f  the  spec i f i ca t ions .  

Warm Mix  Aspha l t  (WMA) techno logies  may be  used in  the  mix tu re  at  
the  op t ion  o f  the  cont rac tor  p rov ided a l l  requ i rements  o f  the 
spec i f i ca t ions  are  met .   WMA is  de f ined as  aspha l t ic  concre te  tha t  is  
p roduced wi th in  the  tempera ture  range o f  215 to  275 degrees  F.   WMA 
can be  produced by  one or  a  combina t ion  o f  severa l  WMA techno logies  
inc lud ing p lan t  water  foaming processes ,  minera l  add i t ives ,  and 
chemica l  add i t ives .   The requ i rements  fo r  incorpora t ing WMA 
techno logies  in  the  mix tu re  a re  g iven in  these spec i f i ca t ions  and in 
Mater ia ls  Prac t ice  and Procedure  Di rec t ive  No.  23 ,  “Requ i rements  for  
the  Use o f  Warm Mix Aspha l t  (WMA) Techno logies  in  Aspha l t ic  
Concre te” .  

The cont rac tor  sha l l  acqui re  and make a l l  a r rangements  fo r  a source  or  
sources  o f  mater ia l ,  fu rn ish  a  mix  des ign  wh ich  wi l l  meet  the  des ign  
c r i te r ia  spec i f ied  here ina f te r ,  and prov ide  a l l  the  equ ipment ,  mater ia ls ,  
and labor  necessary  to  comple te  the  work .  

The type o f  aspha l t ic  concre te mix  sha l l  be  speci f ied  in the Spec ia l  
Prov is ions .  

417-2 Asphal t ic  Concrete  Mix  Design Cr i ter ia :  

Mix  des igns  sha l l  be  developed by  the  cont rac tor .   Each mix  des ign  sha l l  
meet  the  c r i te r ia  in  Tab le 417-1  and the  grad ing requ i rements  in  Tab le 
417-2 when tes ted in  accordance wi th  Ar izona Tes t  Method 815 fo r  mixes 
wi thout  RAP and Ar izona Tes t  Method 833 fo r  mixes  wi th  RAP,  wi th  the 
no ted  except ions .  

TABLE 417-1  
ASPHALTIC CONCRETE MIX DESIGN CRITERIA 

Cr i ter ia  Requirements  
1 /2”  Mix 3 /4”  Mix 

Voids  in  Minera l  Aggregate :  %,  Range  14 .5-16 .5 13 .5-15 .5 

Ef fec t ive  Vo ids :  %,  Range As  spec i f ied  in  the  
Spec ia l  Prov is ions 

Absorbed Aspha l t :  %,  Range 0  -  1 .0 
Index  o f  Reta ined St rength :  % 
(Ar izona Tes t  Method 802)  (See Note  6)  

60  Min imum 
(See Note  7  be low) 

Wet  St rength :  ps i  (Ar izona Tes t  Method 802)  
(See Note  6)  150 Min imum 
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TABLE 417-1  
ASPHALTIC CONCRETE MIX DESIGN CRITERIA 

Notes :  

(1 )  Mix  des ign  labora tory compacted tes t  spec imens,  except  for  
Ar izona Tes t  Method 802,  sha l l  be  prepared using a  gyra tory 
compactor  in  accordance wi th  AASHTO T 312,  except  compact ion 
sha l l  be  per fo rmed to  the  number  o f  gyra t ions  spec i f ied  fo r  N-max 
in  Note  4  be low and the  dens i ty  o f  the  compacted  spec imens sha l l  
be  ca lcu la ted  for  N-des ign  gyra t ions .  

(2 )  The mix  des ign  sha l l  be fo rmula ted  in a  manner descr ibed fo r  
Leve l  1 mix  des igns in  The Superpave Mix  Des ign  Manua l  fo r  New 
Const ruc t ion  and Over lays  (SHRP-A-407)  except  tha t  vo lumet r ics 
wi l l  be  de termined in accordance wi th  Ar izona Test  Method 815, 
o r  Ar izona Tes t  Method 833 i f  RAP is  used, and the number o f  t r ia l  
b lend gradat ions  necessary  wi l l  be  de termined by  the  mix  des ign  
labora tory .   Dup l ica te  gy ra tory  samples  sha l l  be  prepared a t  a 
min imum of  3  b inder  conten ts  to  se lec t  the  recommended b inder 
conten t .   The comple ted mix  des ign  sha l l  meet  a l l  the  minera l  
aggregate  and mix  des ign  c r i te r ia  spec i f ied  here in .   In  add i t ion,  
when RAP is  used in  the  mix tu re ,  SHRP-A-407 shal l  be  mod i f ied 
as  necessary  to  incorporate  the  RAP prov is ions  and requ i rements  
o f  Ar izona Tes t  Method 833. 

(3 )  The ra t io  o f  the  mix  design  compos i te  gradat ion  ta rge t  fo r  the 
No.  200 s ieve ,  inc lud ing minera l  admix tu re ,  to the  e f fec t ive 
aspha l t  con ten t  sha l l  be  as  spec i f ied  in  the  Spec ia l  Prov is ions .  

(4 )  For  purposes o f  des ign ,  the  number  o f  gyra t ions (N-des ign)  sha l l  
be  as  spec i f ied  in  the  Spec ia l  Prov is ions .   The ca lcu la ted  dens i ty  
o f  the  spec imens sha l l  be  less  than 89 .0  percent  o f  max imum 
theore t ica l  dens i ty  a t  the number  o f  gyra t ions  (N- in i t ia l )  spec i f ied 
in  the  Spec ia l  Prov is ions .   The dens i ty  o f  the  spec imens sha l l  be  
less  than 98 .0  percent  o f  the  max imum theore t ica l  dens i ty  a t  the 
number  o f  gyra t ions  (N-max)  spec i f ied  in  the  Spec ia l  Prov is ions .  

(5 )  Oven aging per iod  fo r  mix  des ign  gyra tory  samples  sha l l  be  two 
hours .  

(6 )  For  mixes  wi thout  RAP,  Ar izona Tes t  Method 802 (as  mod i f ied  by 
Ar izona Tes t  Method 815) .   For  mixes  wi th  RAP,  Ar izona Tes t  
Method 802 (as  mod i f ied  by  Ar izona Tes t  Method 833) .  

(7 )  I f  the  average e leva t ion  o f  the  pro jec t  is  above 3,500 fee t ,  the 
Index  o f  Reta ined St rength  sha l l  be  a  min imum of  70  percent .  
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TABLE 417-2  
MIX DESIGN GRADING LIMITS FOR 3 /4  INCH MIX 

Sieve Size  

 
Coarse Band 

 
Fine Band 

Percent  Passing 
Without  

Admixture  
With 

Admixture  
Without  

Admixture  
With  

Admixture  
1 inch 100 100 100 100 

3 /4  inch 90  -  100 90  -  100 90  -  100 90  -  100 
1 /2  inch 43  -  89 44  -  89 60  -  89 60  -  89 

No.  8  23  -  35 24  -  36 36  -  49 37  -  50 
No.  40  2  -  17 3  -  18 15  -  49 16  -  50 

No.  200 2 .0  -  5 .0 3 .0  -  6 .5 2 .0  -  5 .0 3 .0  -  6 .5 
MIX DESIGN GRADING LIMITS FOR 1 /2  INCH MIX 

Sieve Size  

 
Coarse Band 

 
Fine Band 

Percent  Passing 
Without  

Admixture  
With 

Admixture  
Without  

Admixture  
With  

Admixture  
3/4  inch 100 100 100 100 
1 /2  inch 90  -  100 90  -  100 90  -  100 90  -  100 
3 /8  inch 53  -  89 53  -  89 64  -  89 64  -  89 

No.  8  28  -  39 29  -  40 40  -  52 41  -  53 
No.  40  2  -  19 3  -  20 17  -  52 18  -  53 

No.  200 2 .0  -  5 .5 3 .0  -  7 .0 2 .0  -  5 .2 3 .0  -  7 .0 
Notes :  

(1 )  The cont rac tor  may prov ide  a  mix  meet ing the  Fine  Band or  Coarse 
Band mix  des ign  grad ing l imi ts  un less  o therwise  spec i f ied .  

(2 )  In  add i t ion  to  the  minera l  aggregate  grad ing requ i rements ,  the 
cont rac tor ’s  mix  des ign  sha l l  p rov ide  a  min imum of  25  percent 
in te rmed ia te  s ize  minera l  aggregate  fo r  the  1 /2- inch  mix  and 
20  percent  fo r  the  3 /4- inch  mix .   In te rmed ia te s ize  minera l  
aggregate  is  de f ined as the  percentage o f  minera l  aggregate  
pass ing the  3 /8- inch  s ieve  and re ta ined on  the  No. 8  s ieve  in  the 
combined minera l  aggregate ,  exc lus ive  o f  minera l  admix tu re .  

 
417-3 Mater ia ls :  

For  compara t ive  purposes ,  quant i t ies  shown in  the  b idd ing schedu le 
have been ca lcu la ted  as  shown in  the  Spec ia l  Provis ions .  

417-3 .01 Minera l  Aggregate:  

(A)   Genera l :  

Minera l  aggregate  sha l l  cons is t  o f  v i rg in  aggregate ,  o r  a combina t ion o f  
v i rg in  aggregate  and aggregate  f rom RAP (RAP aggregate) .   When the 
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te rms “minera l  aggregate”  o r  “aggregate”  a re  used wi thout  be ing fu r ther 
descr ibed as  “v i rg in ”  o r  “RAP” ,  the  in tended mean ing is  the  to ta l  
aggregate  mater ia l  used in  the  mix tu re .  

No ind iv idua l  s tockp i le  or  ho t  b in  usage o f  e i ther  v i rg in  aggregate  or  
RAP aggregate  sha l l  be less  than 3  percent of  the  to ta l  mineral  
aggregate .  

(B)   Vi rgin Minera l  Aggregate:  

The cont rac tor  sha l l  prov ide  a  source  in accordance wi th  the 
requ i rements  o f  Sec t ion 1001 o f  the  spec i f i ca t ions ,  except  tha t  sub-
paragraph (3 )  under  Subsec t ion  1001-3 .01(B)  sha l l  no t  app ly .  

Coarse  v i rg in  minera l  aggregate  sha l l  cons is t  o f  c rushed grave l ,  c rushed 
rock ,  o r  o ther  approved iner t  mater ia l  wi th  s imi la r  charac ter is t ics ,  o r  a 
combina t ion  thereo f ,  con forming to  the  requ i rements  o f  these 
spec i f i ca t ions .  

F ine  v i rg in  minera l  aggregate  sha l l  be  ob ta ined f rom crushed grave l  or  
c rushed rock .   A l l  uncrushed mater ia l  pass ing the  No.  4  s ieve  sha l l  be 
removed pr io r  to  the  c rush ing,  sc reen ing,  and wash ing opera t ions 
necessary  to  p roduce the  spec i f ied  gradat ion .   The cont rac tor  sha l l  
no t i fy  the  Engineer  a  min imum of  48  hours  in  advance o f  c rush ing the  
mater ia l  to  be  used as v i rg in  minera l  aggrega te ,  so  a l l  c rush ing 
opera t ions  can be  inspec ted .   Ex is t ing s tockp i le  mater ia l  wh ich has no t  
been inspec ted  dur ing c rush ing wi l l  no t  be  permi t ted  fo r  use  un less  the 
cont rac tor  is  ab le to  document  to  the  Engineer ’s  sa t is fac t ion  tha t  the 
v i rg in  minera l  aggregate  has  been c rushed.   Any  mater ia l  inspec ted  by 
the  Depar tment  as  c rushed mater ia l  sha l l  be  separa ted  f rom the 
cont rac tor ’s  o ther  s tockp i les  and reserved fo r  use  throughout  the  pro jec t  
dura t ion .  

For  mixes  wh ich  no t  con ta in  RAP,  the  cont rac tor  may b lend uncrushed 
f ine  v i rg in  aggregate  up  to  a  max imum of  15  percent  o f  the  to ta l  
aggregate  fo r  mixes meet ing the  f ine band grad ing requ i rements  o r  up 
to  a  max imum of  10  percent  o f  the  to ta l  aggregate  fo r  mixes  meet ing the  
coarse  band grad ing requ i rements .   For  mixes  wh ich  conta in  RAP,  the  
cont rac tor  may b lend uncrushed f ine  v i rg in  aggregate  up to  a max imum 
of  10  percent  o f  the  to ta l  aggregate .   The to ta l  compos i te  o f  v i rg in  f ine 
aggregate  sha l l  meet  the  requ i rement fo r  uncompacted vo id conten t .   
The uncrushed f ine  v i rg in  aggregate  sha l l  be  100 percent  pass ing the 
1 /4- inch  s ieve  and conta in  no t  more  than 4 .0  percent  pass ing the  No. 
200 s ieve .   Shou ld  the cont rac tor  mod i fy  the  method o f  p roduc ing e i ther 
the  uncrushed or  c rushed f ine  aggregate ,  the  Engineer  sha l l  be 
immedia te ly  no t i f ied and the  mater ia ls  sampled  and tes ted  for  
de termina t ion  o f  uncompacted  vo id  conten t .  
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(C)   RAP Minera l  Aggregate:  

RAP aggregate  sha l l  cons is t  o f  the  aggregate  por t ion  o f  the  rec la imed 
aspha l t  pavement .   A max imum of  25  percent  RAP aggregate ,  by  we igh t  
o f  to ta l  aggregate  in  the mix ,  may be used in  mixes  p laced in  a lower  l i f t  
(min imum 2 inches  be low f in ished sur face) .   A max imum of  20  percent 
RAP aggregate ,  by  we igh t  o f  to ta l  aggregate  in  the  mix ,  may be  used a t  
a l l  o ther  loca t ions .  

(D)   Minera l  Aggregate  Character is t ics: 

Aggregates  sha l l  be  f ree  o f  de le te r ious  mater ia ls ,  c lay  ba l ls ,  and 
adher ing f i lms  or  o ther mater ia l  tha t  p revent  the  thorough coat ing wi th 
the  aspha l t  cement .  

Minera l  aggregate  sha l l  con form to  the  fo l lowing requ i rements  when 
tes ted  in  accordance wi th  the  app l icab le  tes t  methods :  

Minera l  Aggregate  
Character is t ics Test  Method Requirement  

Combined Bu lk  Oven Dry  
Spec i f ic  Grav i ty  (1 )  

Ar izona Tes t  
Method 251 2 .350 -  2 .850 

Combined Water 
Absorp t ion  (1 )  

Ar izona Tes t  
Method 251 0  -  2 .5% 

Sand Equ iva len t  (1 )  

AASHTO T 176 
(Af te r  thorough ly  

s iev ing the  
sample ,  no  
add i t iona l  

c lean ing o f  the  
f ines  f rom the  

p lus  No.  4  
mater ia l  

i s  requ i red . )  

Min imum 55 

Abras ion  (2 )  AASHTO T 96 100 Rev. ,  Max.  9% 
  500 Rev. ,  Max.  40% 

Frac tured  Coarse 
Aggregate  Par t ic les  (3 )  

Ar izona Tes t  
Method 212 

Min imum 85% wi th  a t  
leas t  two f rac tu red  
faces  and min imum 

92% wi th  a t  leas t  one 
f rac tu red  face  (p lus  

No.  4  mater ia l )  

F la t  and Elongated  
Par t ic les  (3 )  

ASTM D4791 
(except  tes t  sha l l  
be  per fo rmed on 

p lus 
No.  4  mater ia l )  

Max imum 10% (o f  the  
p lus  No.  4  mater ia l )  

5 :1 

Uncompacted  Vo id 
Conten t  (1 )  

Ar izona Tes t  
Method 247 Min imum 45.0% 

Carbonates  (3 )  and (4 )  Ar izona Tes t  
Method 238 Max imum 20% 
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Notes :  

(1 )  When the mix  des ign  conta ins  RAP,  the  requ i rements  sha l l  be 
fo r  the  v i rg in  aggregate  por t ion  on ly .  

(2 )  Abras ion  sha l l  be  per fo rmed separa te ly  on  mater ia ls  f rom each 
source  o f  minera l  aggregate ,  inc lud ing RAP aggregate .   A l l  
sources  sha l l  meet  the  requ i rements  fo r  abras ion .  

(3 )  When the mix  des ign  conta ins  RAP,  the  requ i rements  sha l l  be 
fo r  the  compos i te  o f  v i rg in  and RAP aggregate .  

(4 )  Tes t ing fo r  carbonates  on ly  app l ies  i f  e i ther  o f  the  fo l lowing 
cond i t ions  ex is t :  

(a )  The aspha l t ic  concre te  is  the  des igned f ina l  pavement 
sur face  normal ly  used by  t ra f f i c ;  and/or  

(b )  The aspha l t ic  concre te ,  temporary  o r  o therwise ,  wi l l  be  
sub jec t  to  t ra f f i c  fo r  more than 60  days .  

 
Tes ts  on  aggregates  ou t l ined  above,  except  fo r  abras ion ,  sha l l  be 
per fo rmed on mater ia ls  fu rn ished fo r  mix  des ign  purposes  and 
compos i ted  to  the  mix  des ign  gradat ion .   When RAP is  used in  the  
mix tu re ,  RAP aggregates  fo r  tes t ing sha l l  be  ob ta ined f rom the  RAP 
mater ia l  us ing Method A o f  AASHTO T 164,  p r io r  to  combin ing wi th  the 
v i rg in  aggregate .  

Vi rg in  minera l  aggregate  f rom a  source  or  combina t ion  o f  sources  wh ich 
does  no t  meet  the  requ i rements  g iven in  the  tab le above fo r  combined 
bu lk  oven dry  spec i f i c  grav i ty ,  and/or  combined water  absorp t ion  (up  to 
a  max imum of  3 .0  percent) ,  bu t  meets  the  o ther  spec i f ied  requ i rements ,  
wi l l  be  cons idered fo r  acceptance by  the  Engineer  i f :  a )  the  to ta l  
es t imated  cos t  o f  a l l  aspha l t ic  concre te  components ,  us ing the  mix 
des ign  un i t  we igh t ,  aspha l t  cement  conten t ,  and minera l  admix tu re 
percentage,  does  no t  exceed the  to ta l  amount  b id  fo r  these i tems by 
more  than 5 .0  percent ;  o r  b )  a  supp lementa l  agreement  is  executed 
ad jus t ing the un i t  p r ices  of  aspha l t ic  concre te  components such tha t  the 
to ta l  es t imated  cos t  does no t  exceed the  to ta l  amount  b id  by  more  than 
5 .0  percent .  

417-3 .02 Minera l  Admixture:  

Minera l  admix tu re  wi l l  be  requ i red .  The amount  used sha l l  be 
1 .0  percent ,  by  we igh t  o f  the  minera l  aggregate ,  un less  tes t ing 
demonst ra tes  tha t  add i t iona l  admix tu re  is  requ i red  in  o rder  to  meet  the  
mix  des ign  c r i te r ia  fo r  Wet  St rength  and Index  o f  Reta ined St rength .   A  
max imum of  2 .0  percent admix tu re  wi l l  be  permi t ted.   The exac t  amount 
o f  admix tu re  requ i red  sha l l  be  spec i f ied  in  the  mix  des ign .   Minera l  
admix tu re  sha l l  be  e i ther  Por t land cement ,  b lended hydrau l ic  cement ,  o r  
hydra ted  l ime conforming to  the  fo l lowing requ i rements :  
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Mater ia l  Requirement  
Por t land Cement ,  Type I ,  o r  Type I I  ASTM C150 
Blended Hydrau l ic  Cement ,  Type IP ASTM C595 
Hydra ted  L ime ASTM C1097 

 
The cer t i f i ca t ion  and acceptance o f  Por t land cement ,  b lended hydrau l ic  
cement ,  and hydra ted  l ime sha l l  be  in  accordance wi th  ADOT Mater ia ls  
Prac t ice  and Procedure  Di rec t ive  No.  13 ,  "Cer t i f i ca t ion  and Acceptance 
o f  Hydrau l ic  Cement ,  F ly  Ash,  Natura l  Pozzo lan ,  Si l i ca  Fume,  and L ime".  

417-3 .03 Bi tuminous Mater ia l :  

(A)   Genera l :  

Bi tuminous  mater ia l  sha l l  cons is t  o f  per fo rmance grade (PG)  aspha l t  
b inder  (v i rg in  b inder ) ,  o r  a  combina t ion  o f  v i rg in  b inder  and b inder  f rom 
RAP (RAP b inder ) .   When the  te rms “b i tuminous  mater ia l ” ,  “aspha l t  
cement ” ,  “aspha l t  b inder”  o r  “b inder ”  a re  used wi thout  be ing fu r ther 
descr ibed as  “v i rg in ”  o r  “RAP” ,  the  in tended mean ing is  the  to ta l  
b i tuminous  mater ia l  used in  the  mix tu re .  

The percent  o f  aspha l t  cement  used sha l l  be  based on  the  we igh t  o f  to ta l  
mix  (aspha l t  cement ,  minera l  aggregate ,  and minera l  admix tu re) .  

(B)   Vi rgin Bi tuminous Mater ia l :  

Virg in  aspha l t  cement  shal l  be  a  per fo rmance grade (PG)  aspha l t  b inder ,  
con forming to  the  requ i rements  o f  Sec t ion  1005 o f  the  spec i f i ca t ions .   
The type o f  v i rg in  aspha l t  b inder  sha l l  be  as  shown in  the  Spec ia l  
Prov is ions  or ,  i f  RAP is  used in  the  mix tu re ,  the  v i rg in  aspha l t  b inder  
sha l l  be  as  requ i red to meet  the b lend ing requ i rements  in  Subsec t ion 
417-3 .03(C)  o f  the  spec i f ica t ions  and Ar izona Tes t  Method 833.  

The cont rac tor  sha l l  p rov ide  the  labora tory  mix ing and compact ion 
tempera ture ranges  to the  mix  des ign  labora tory  fo r  each PG aspha l t  
b inder  used fo r  mix  des ign  purposes .   The labora tory  mix ing tempera ture 
range is  de f ined as  the  range o f  tempera tures  where  the  un-aged v i rg in  
aspha l t  b inder  has  a  ro ta t iona l  v iscos i ty  o f  0 .17  ±  0 .02  Pasca l ·seconds,  
measured in  accordance wi th  AASHTO T 316.   The labora tory 
compact ion  tempera ture  range is  de f ined as  the  range o f  tempera tures  
where  the  un-aged v i rg in  aspha l t  b inder  has  a  ro ta t iona l  v iscos i ty  o f  0 .28 
±  0 .03  Pasca l ·seconds,  measured in  accordance wi th  AASHTO T 316.   
The tes t ing requ i red in  AASHTO T 316 shal l  be  per fo rmed a t  
275 degrees  F and 350 degrees  F,  and a  v iscos i ty - tempera ture  curve 
deve loped in  accordance wi th  ASTM D2493.   The v iscos i ty - tempera ture 
curve  sha l l  be  inc luded in  the  mix  des ign  repor t .   For  PG aspha l t  b inders 
tha t  have a max imum labora tory  mix ing tempera ture  exceed ing 
325 degrees F or  a  max imum labora tory compact ion tempera ture 
exceed ing 300 degrees F,  the  labora tory  mix ing and compact ion 
tempera ture ranges  sha l l  be  spec i f ied  in  wr i t ing by  the v i rg in  aspha l t  
b inder  supp l ie r .   A v iscos i ty - tempera ture  curve  wi l l  meet  th is  
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requ i rement  fo r  wr i t ten  documenta t ion  i f  the  v iscos i ty - tempera ture  curve 
is  deve loped and submi t ted  by  the  b inder  supp l ie r  and inc ludes  language 
tha t  the  recommended labora tory  mix ing and compact ion  tempera tures 
are  wi th in  acceptab le  ranges ,  and the  submi t ta l  inc ludes  a  s ta tement 
ind ica t ing the  max imum labora tory  mix ing tempera ture  to  wh ich  the 
b inder  can be  heated  wi thout  damage.   The labora tory  mix ing and 
compact ion  tempera ture  ranges ,  as  we l l  as  the  ac tua l  labora tory  mix ing 
and compact ion  tempera tures  used,  sha l l  be  repor ted  on  the  mix 
des ign .   The cont rac tor  sha l l  ensure  tha t  the  aspha l t  b inder  supp l ier  
in fo rmat ion  requ i red  in th is  paragraph is  p rov ided to  a l l  appropr ia te 
par t ies in  a t ime ly  manner,  and tha t  cop ies  are  inc luded in the mix  des ign 
repor t .   The labora tory  mix ing and compact ion  tempera tures  are  for  mix  
des ign  purposes  on ly .   F ie ld  mix ing and compact ion  tempera tures  are 
spec i f ied  in  Subsec t ions  417-6  and 417-7  o f  the  spec i f i ca t ions .  

(C)   RAP Bi tuminous Mater ia l :  

RAP b inder  sha l l  cons is t  o f  the aspha l t  b inder por t ion  o f  the rec la imed 
aspha l t ic  pavement .   A max imum of  25  percent  RAP b inder ,  by  we igh t  o f  
to ta l  b inder  in  the  mix ,  may be  used in  mixes  p laced in  a  lower  l i f t  
(min imum 2 inches  be low f in ished sur face) .   A max imum of  20  percent 
RAP b inder ,  by we igh t  o f  to ta l  b inder  in  the  mix ,  may be  used a t  a l l  o ther 
loca t ions .  

When less  than or  equa l  to  15  percent  RAP b inder  is  used,  by we igh t  o f  
to ta l  b inder  in  the  mix ,  no tes t ing is  requ i red  on  the RAP b inder .   When 
grea ter  than 15 percent  RAP b inder  is  used, by  we igh t  o f  to ta l  b inder in  
the  mix ,  the  RAP b inder sha l l  be  ex t rac ted ,  recovered,  and tes ted  in 
accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 833.   The 
v i rg in  b inder  grade sha l l  be  mod i f ied  i f  necessary ,  to  ensure  the  b lend 
o f  v i rg in  and RAP b inder  meets  the  PG grade spec i f ied  in  the  Subsec t ion 
417-3 .03(B)  o f  the  spec i f i ca t ions .   However ,  a  change o f  on ly  one v i rg in 
PG b inder  grade (6  degrees  C on  e i ther  o r  bo th  the  h igh  and low 
tempera tures)  wi l l  be  a l lowed f rom tha t  shown in  Subsec t ion  417-3 .03(B) 
o f  the  spec i f i ca t ions .  

417-3 .04 Recla imed Asphal t  Pavement  (RAP):  

RAP sha l l  cons is t  o f  sa lvaged,  mi l led ,  pu lver ized,  b roken,  o r  c rushed 
aspha l t  pavement .   I f  RAP is  genera ted  by  mi l l ing,  the  min imum remova l  
depth  sha l l  be  1-1 /2  inches .   The source  o f  RAP may be  f rom ADOT or  
o ther  p ro jec ts .   The cont rac tor  sha l l  be  respons ib le  fo r  de termin ing the 
su i tab i l i t y  o f  the  RAP fo r  use  in  the  mix tu re ,  regardless  o f  i ts  source . 

For  aspha l t ic  concre te  conta in ing less  than or  equa l  to  15 percent  RAP 
aggregate ,  a l l  RAP mater ia l  sha l l  pass  the  1-1/4- inch  s ieve .   For  
aspha l t ic  concre te  conta in ing grea ter  than 15  percent  RAP aggregate ,  
the  RAP mater ia l  sha l l  be  processed in to  un i form coarse and f ine 
s tockp i les  such tha t  there  wi l l  be  a  min imum amount  o f  f ines .   The use 
o f  more  than two RAP s tockp i les  is  p roh ib i ted .   The gradat ion ,  when 
tes ted  in accordance wi th  Ar izona Tes t  Method 240,  sha l l  meet  the 
fo l lowing requ i rements :  
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Stockpi le  Sieve Size  Percent  Passing 
Coarse 1-1 /4  inch 100 

3 /8  inch 0-25 

Fine  3 /4  inch 100 
3 /8  inch 75-100 

 
The cont rac tor  may propose gradat ion  bands d i f fe r ing f rom those shown 
in  the  tab le  above.   The proposa l  sha l l  be  submi t ted  to  the Engineer 
p r io r  to  the  s ta r t  o f  RAP p rocess ing.   I f  approved,  the  requ i red  gradat ion 
bands wi l l  be  ad jus ted  accord ingly .  

RAP sha l l  be  s tockp i led  so  tha t  segregat ion  is  min imized.   When two 
RAP s tockp i les a re used, acceptab le methods  to  prevent in te rmingl ing 
o f  s tockp i les  sha l l  be  prov ided. 

The Engineer  reserves  the  r igh t  to  re jec t  obv ious ly  de fec t ive  sa lvaged 
mater ia l  o r  sa lvaged mater ia l  tha t  is  no t  representa t ive  o f  the  mater ia l  
used in  the  mix  des ign .  

417-3 .05 Warm Mix  Asphal t  Technologies:  

Warm Mix  Aspha l t  (WMA) techno logies  inc lude p lan t  water  foaming 
processes ,  minera l  add i t ives ,  and chemica l  add i t ives .   WMA 
techno logies  must  be  approved pr io r  to  the i r  use in  accordance wi th  
Mater ia ls  Prac t ice  and Procedure  Di rec t ive  No.  23 ,  “Requ i rements  for  
the  Use o f  Warm Mix Aspha l t  (WMA) Techno logies  in  Aspha l t ic  
Concre te” .  

417-4 Mix  Design:  

Ut i l i z ing minera l  aggregate  and RAP wh ich  has  been c rushed, 
p rocessed,  separa ted ,  and s tockp i led ,  a  mix  des ign  sha l l  be  fo rmula ted 
and submi t ted  by  the contrac tor  to the  Engineer .   The minera l  aggregate  
and RAP samples  used for  mix  des ign  purposes  sha l l  be  representa t ive 
o f  mater ia ls  to  be  used dur ing produc t ion .  

The mix  des ign  sha l l  be based on  the  mix  des ign  c r i te r ia  and o ther 
requ i rements  here inbefore  spec i f ied ,  u t i l i z ing aspha l t  cement  and 
minera l  admix tu re  o f  the  type  and f rom the  sources proposed fo r  use  in 
the  produc t ion  o f  aspha l t ic  concre te .  

The mix  des ign  sha l l  be  prepared by  or  under  the d i rec t  superv is ion o f  
a  p ro fess iona l  engineer  exper ienced in  the  deve lopment  o f  mix  des igns  
and mix  des ign  tes t ing.   The mix  des ign  engineer  sha l l  meet  the 
requ i rements  g iven in ADOT Mater ia ls  Prac t ice  and Procedure Di rec t ive 
No.  4 ,  “Aspha l t ic  Concre te  Mix  Des ign  Proposa ls  and Submi t ta ls ” .   The 
mix  des ign  sha l l  be prov ided in  a  format  tha t  c lear ly  ind ica tes a l l  the  mix 
des ign  requ i rements and sha l l  be  sea led ,  s igned,  and da ted by the mix 
des ign  engineer .  
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The mix  des ign  sha l l  be  prepared by  a  mix  des ign  labora tory  tha t  has 
met  the  requ i rements  of  ADOT Mater ia ls  Prac t ice  and Procedure 
Di rec t ive  No.  19 ,  “ADOT Sys tem fo r  the  Eva lua t ion  o f  Tes t ing 
Labora tor ies” .  

The contac tor  may propose the  use  o f  a  mix des ign  tha t  has  been 
deve loped fo r  a p rev ious pro jec t .   The proposed mix  des ign  sha l l  meet 
the  requ i rements  o f  these spec i f i ca t ions .   The cont rac tor  sha l l  p rov ide 
ev idence tha t  the  type  and source  o f  b i tuminous  mater ia l ,  the  type  o f  
minera l  admix tu re ,  and the  source  and methods  o f  p roduc ing v i rg in  
minera l  aggregate  and RAP have no t  changed s ince  the  fo rmula t ion  o f  
the  prev ious mix  des ign .   The cont rac tor  sha l l  a lso prov ide  cur ren t  tes t  
resu l ts  fo r  a l l  spec i f ied  charac ter is t ics  o f  the  mineral  aggregate  and RAP 
proposed fo r  use .   The Engineer  wi l l  de termine  i f  the  prev ious ly  used 
mix  des ign  is  su i tab le  for  the  in tended use and i f  the  prev ious  use  o f  the 
mix  des ign  was sa t is fac to ry  to  the  Depar tment .   The Engineer  wi l l  e i ther  
approve or  d isapprove the  proposed mix  des ign .   Shou ld  the  Engineer  
d isapprove the use o f  the  prev ious ly used mix des ign ,  the  cont rac tor  
sha l l  p repare  and submi t  a  new mix  des ign  proposa l  in  accordance wi th  
the  requ i rements  o f  these spec i f i ca t ions .  

A prev ious ly  used mix  des ign  o lder  than two years f rom the  da te  i t  was 
fo rmula ted ,  sea led ,  s igned,  and da ted  sha l l  no t  be  a l lowed fo r  use .   Once 
approved for  use  on a  p ro jec t ,  a  mix  des ign  may be  used fo r  the dura t ion 
o f  tha t  p ro jec t .  

The mix  des ign  sha l l  con ta in  as  a  min imum: 

(A)  The name and address of  the  tes t ing organ iza t ion and the 
person respons ib le  fo r  the  mix  des ign  tes t ing;  

(B)  The spec i f i c  loca t ion(s)  o f  the  source(s )  o f  minera l  
aggregate ;  

(C)  The supp l ie r ,  re f inery ,  type  o f  aspha l t  cement ,  and any 
mod i f ie rs  inc lud ing po lymers .   The source  and type o f  
minera l  admix ture .   The percentage o f  aspha l t  cement  and 
minera l  admix tu re  to  be  used; 

(D)  The an t ic ipa ted  mineral  aggregate  gradat ion  in  each 
s tockp i le ;  

(E)  Mix  des ign  gradat ion  and mix  tes t  resu l ts  f rom a l l  t r ia l  
gradat ions .   The mix  des ign  sha l l  con ta in  the minera l  
aggregate  gradat ion ,  and a lso  the  gradat ion  wi th  minera l  
admix tu re ;  

(F)  The resu l ts  o f  a l l  tes t ing,  de termina t ions ,  e tc . ,  such as :  
spec i f i c  grav i ty  o f  each component ,  water  absorp t ion ,  sand 
equ iva len t ,  loss  on  abras ion ,  f rac tu red  coarse aggregate  
par t ic les ,  f la t  and e longated  par t ic les ,  uncompacted  vo id  
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conten t ,  percent  carbonates  ( i f  requ i red) ,  immers ion 
compress ion  resu l ts  ( Index  o f  Reta ined St rength ,  wet  and dry 
s t rengths) ,  aspha l t  absorp t ion ,  percent  a i r  vo ids ,  vo ids  in  
minera l  aggregate ,  and bu lk  dens i ty ;  and 

(G)  Viscos i ty - tempera ture  curve  a long wi th  the  labora tory  mix ing 
and compact ion  tempera ture  ranges ,  as  we l l  as  the  ac tua l  
labora tory  mix ing and compact ion  tempera tures  used. 

When RAP is  used in  the mix tu re ,  the  fo l lowing add i t iona l  in fo rmat ion 
sha l l  be  inc luded in  the  mix  des ign :  

(H)  The spec i f i c  loca t ion(s )  of  the  source(s )  o f  RAP;  

( I )  The an t ic ipa ted  RAP gradat ion ,  RAP aggregate  gradat ion,  
and RAP b inder  conten t  in  each s tockp i le ;  

(J )  I f  grea ter  than 15  percent RAP b inder  is  used in  the mix tu re ,  
the  resu l ts  o f  a l l  tes ts  on  the  recovered RAP b inder,  as  we l l  
as  a l l  tes ts  on  the  b lend o f  v i rg in  b inder  and recovered RAP 
b inder ;  

(K)  The percent  RAP b inder ,  v i rg in  b inder ,  and to ta l  b inder  in  the 
mix tu re ;  

(L )  The compos i te gradat ion o f  v i rg in  and RAP aggregates ,  wi th 
and wi thout  minera l  admix tu re .   The compos i te  gradat ion  of  
the  v i rg in  aggregate  and RAP,  wi th  and wi thout  minera l  
admix tu re ;  

(M)  The resu l ts  o f  a l l  tes t ing,  de termina t ions ,  e tc . ,  fo r  the  RAP,  
v i rg in  aggregate ,  RAP aggregate ,  and compos i te o f  v i rg in  
and RAP aggregates  as  requ i red ,  such as :  spec i f ic  grav i ty ,  
water  absorp t ion ,  sand equ iva len t ,  loss  on  abras ion ,  
f rac tu red coarse  aggregate  par t ic les ,  f la t  and e longated 
par t ic les ,  uncompacted vo id  conten t ,  and percent 
carbonates ;  and 

(N)  The v iscos i ty - tempera ture  curve  a long wi th  the  labora tory 
mix ing and compact ion  tempera ture  ranges  fo r  the  b lended 
b inder ,  i f  grea ter  than 15 percent  RAP b inder  is  used in  the 
mix tu re ,  as  we l l  as  the  ac tua l  labora tory  mix ing and 
compact ion  tempera tures  used. 

When Warm Mix  Aspha l t  (WMA) techno logies  are  used in  the  mix tu re ,  
the  add i t iona l  mix  des ign  requ i rements  spec i f ied  in  Mater ia ls  Prac t ice  
and Procedure  Di rec t ive  No.  23 ,  “Requ i rements  fo r  the  Use o f  Warm Mix  
Aspha l t  (WMA) Techno logies  in  Aspha l t ic  Concre te” ,  sha l l  a lso  be 
inc luded in  the  mix  des ign .  
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Tes t  resu l ts  used in  the fo rmula t ion  o f  the  mix  des ign  sha l l  be  f rom 
tes t ing per fo rmed no ear l ie r  than 45  days  pr io r  to the  da te  the  mix  des ign  
is  s igned by  the  mix  des ign  engineer .   His to r ica l  abras ion  va lues  may 
be  supp l ied on sources prov ided the tes t ing was conducted  wi th in the 
pas t  two years .  

The mix  des ign  sha l l  be  submi t ted  to  the  Engineer  under  a  cover  le t ter  
s igned by  an  au thor ized  representa t ive  o f  the  cont rac tor .  

A copy  o f  the  mix  des ign  and representa t ive  samples  o f  the  mater ia ls  
used in  the  mix  des ign  sha l l  be  submi t ted to  the  Engineer  fo r  ca l ib ra t ion 
o f  the  ign i t ion  fu rnace,  and fo r  the  de terminat ion  o f  the  sand equ iva len t ,  
f rac tu red coarse  aggregate  par t ic les ,  and uncompacted  vo id  conten t .   
Approx imate ly  300 pounds o f  v i rg in  minera l  aggregate  (p ropor t iona l  to 
the  mix  des ign  gradat ion) ,  3  ga l lons  o f  aspha l t  cement ,  and 1  ga l lon  o f  
minera l  admix tu re  sha l l  be  submi t ted .   When RAP i s  used, a  min imum of  
40  pounds o f  representa t ive  RAP mater ia l  and a  min imum of  10  pounds 
o f  so lvent -ex t rac ted  RAP aggregate ,  per  AASHTO T 164,  Method A,  sha l l  
be  submi t ted .   I f  RAP is  f rac t ionated ,  the  RAP and RAP aggregate  f rom 
each s tockp i le  sha l l  be  kept  separa te .   The Engineer  sha l l  wi tness the 
sampl ing o f  the  v i rg in  minera l  aggregate  and RAP.   The mix  des ign  and 
samples  sha l l  be  submi t ted  to  the  Engineer  a t  leas t  f i ve  work ing days  
pr io r  to  the  s ta r t  o f  asphal t ic  concre te  p roduc t ion .  

The sand equ iva len t ,  f rac tu red coarse  aggregate  par t ic les ,  and 
uncompacted  vo id  conten t  sha l l  meet  the  requ i rements  spec i f ied  in 
Subsec t ion 417-3 .01 o f  the  spec i f i ca t ions .   Add i t iona l  tes t ing o f  the 
uncrushed and c rushed f ine  aggregate  fo r  uncompacted  vo id  conten t  wi l l  
be  requ i red  i f  the  method o f  p roduc ing e i ther  f ine  aggregate  is  mod i f ied .  

I f  the  minera l  aggregate  fa i ls  to meet  the  requ i rements  spec i f ied  here in ,  
aspha l t ic  concre te  p roduc t ion  sha l l  no t  commence,  and the  cont rac tor  
sha l l  e i ther  submi t  a  rev ised mix  des ign  wh ich  is  representa t ive  o f  the 
mater ia ls  p roduced or  cor rec t  the  de f ic ienc ies in  the  aggregate  
s tockp i les .  

The Engineer  wi l l  rev iew the  mix des ign  to  assure  tha t  i t  con ta ins a l l  
requ i red  in fo rmat ion .   I f  i t  does  no t ,  i t  w i l l  be  re tu rned wi th in  two work ing 
days  o f  rece ip t  o f  a l l  samples  and mix  des ign  info rmat ion  fo r  fu r ther 
ac t ion  and resubmiss ion  by  the  cont rac tor .  

I f  the  cont rac tor  e lec ts  to change i ts  source(s )  o f  minera l  aggregate  or  
RAP,  o r  adds  or  de le tes  the  use  o f  a  s tockp i le (s )  regard less  o f  source ,  
the  cont rac tor  sha l l  fu rn ish  the  Engineer  wi th  a  new mix  des ign  wh ich  
meets  the  requ i rements  spec i f ied  here inbefore .  

I f  changes are  made in  the  source  or  type  o f  b i tuminous  mater ia l ,  o r  the 
type  o f  minera l  admix ture ,  the  cont rac tor  sha l l  p rov ide  ver i f i ca t ion 
tes t ing resu l ts .   Ver i f i ca t ion  tes t ing sha l l  be  per formed a t  the  or ig ina l  
mix  des ign  aspha l t  con tent  us ing the  or ig ina l  mineral  aggregate  and RAP 
( i f  used) ,  the proposed b i tuminous  mater ia l ,  and/or  the  proposed minera l  
admix tu re .   Three  spec imens sha l l  be  fabr ica ted and tes ted  fo r  bu lk 
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dens i ty ,  max imum theore t ica l  dens i ty ,  and e f fec t ive vo ids .   The percent 
e f fec t ive  vo ids  must  be  wi th in  ±  0 .2  o f  the  percent  e f fec t ive  vo ids  in  the 
or ig ina l  des ign  and a lso  be  wi th in  the  cur ren t  e f fec t ive  vo ids  mix  des ign  
spec i f i ca t ion  l imi ts .   Ver i f i ca t ion  tes t ing resu l ts  sha l l  no t  rep lace  ta rge t  
va lues  shown in  the  or ig ina l  mix  des ign .   A l l  ta rge t  va lues  f rom the 
or ig ina l  des ign  sha l l  be  used in  fu tu re  p roduc t ion  wi th  the  except ion  o f  
any  se l f -d i rec ted  ta rge t  va lue  changes tha t  are  reques ted .   The 
ver i f i ca t ion  process  does no t  ensure  tha t  the  contrac tor  can  meet  the 
ta rge t  va lues  dur ing produc t ion .  

In  add i t ion  to  the  ver i f i ca t ion  tes t ing spec i f ied  above,  ver i f i ca t ion  tes t ing 
fo r  immers ion  compress ion  may a lso  be  requ i red .   I f  there  is  a  change 
in  the  type  o f  minera l  admix tu re ,  immers ion  compress ion tes t ing is  
requ i red .   I f  there  is  a  change in  the  source  or  type  o f  b i tuminous 
mater ia l ,  immers ion  compress ion  tes t ing is  requ i red  i f  the  Index  o f  
Reta ined St rength  o f  the  or ig ina l  mix  des ign  is  less  than 10  percentage 
po in ts  grea ter  than the  spec i f ied  min imum,  or  i f  the wet  s t rength  is  less 
than 100 pounds per  square  inch  grea ter  than the  spec i f ied  min imum.  

The cont rac tor  may make se l f -d i rec ted  ta rge t  changes to  the  approved 
mix  des ign  wi th in  the  l im i ts  shown be low.   Requests  fo r  se l f -d i rec ted 
ta rge t  changes sha l l  be made in  wr i t ing  and acknowledged by  the 
Engineer  p r io r  to  s ta r t  o f  p roduc t ion  fo r  a  lo t .   Se l f -d i rec ted  ta rge t  
changes sha l l  meet  cont rac t  requ i rements  fo r  mix des ign  c r i te r ia  and 
grad ing l imi ts .  

MEASURED 
CHARACTERISTICS 

ALLOWABLE SELF-DIRECTED 
TARGET CHANGES 

Gradat ion  (s ieve  s ize) :  
  3 /8  Inch 
  No.  8  
  No.  40  
  No.  200 

 
±4% f rom the  mix  des ign  ta rge t  va lue 
±4% f rom the  mix  des ign  ta rge t  va lue 
±2% f rom the  mix  des ign  ta rge t  va lue 

None 
Aspha l t  Cement  Conten t  ±0 .2% f rom the  mix  des ign  ta rge t  va lue 
Ef fec t ive  Vo ids  None 

 
The cont rac tor  may propose ta rge t  changes to  the  approved mix  des ign 
fo r  the Engineer ’s  approva l .   The Engineer wi l l  de termine  i f  the  proposed 
ta rge t  change wi l l  resu l t  in  mix  p roduc t ion  tha t  meets  the  cont rac t  
requ i rements  fo r  mix  des ign  c r i te r ia  and grad ing l imi ts .   For  acceptance 
purposes ,  ta rge t  changes wi l l  no t  be  re t roac t ive .  

In  no  case sha l l  the  approva l  o f  mix  des ign  changes re l ieve  the 
cont rac tor  o f  the  respons ib i l i t y  fo r  the  resu l ts  obta ined by  the  use  o f  
such approved changes. 

Shou ld  a mix  des ign  prove unsat is fac to ry  to the  cont rac tor  dur ing 
produc t ion ,  the  cont rac tor  sha l l  fu rn ish  the  Engineer  wi th  a  rev ised mix 
des ign .   For  acceptance purposes ,  the  rev ised mix  des ign  wi l l  no t  be 
re t roac t ive .   
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The cont rac tor  sha l l  no t  change i ts  methods  o f  c rush ing,  sc reen ing,  
wash ing,  o r  s tockp i l ing f rom those used dur ing produc t ion  o f  mater ia l  
used for  mix  des ign  purposes  wi thout  approva l  o f  the  Engineer  o r  wi thout  
p repar ing a  new mix  des ign .  

417-5 Contractor  Qual i ty  Cont rol :  

The cont rac tor  sha l l  per fo rm the  qua l i ty  con t ro l  measures  descr ibed in 
Subsec t ion  106.04(C)  o f  the  spec i f i ca t ions .   At  the  week ly  meet ing,  the  
cont rac tor  sha l l  be  prepared to  exp la in  and d iscuss  how the  fo l lowing 
processes  wi l l  be  employed: 

(A)  Aggregate  produc t ion ,  inc lud ing c rusher  methods ,  p i t  
ex t rac t ion ,  and wash ing;  

(B)  RAP produc t ion ,  inc lud ing mi l l ing,  c rush ing,  sc reen ing,  and 
hand l ing methods ;  

(C)  Stockp i le  management ,  inc lud ing s tack ing methods ,  
separa t ion  techn ique,  p lan t  feed techn ique,  s tockp i le  pad 
th ickness ,  and segregat ion  prevent ion ;  

(D)  Propor t ion ing and p lan t  con t ro l ,  inc lud ing p lan t  sca le 
ca l ib ra t ion ,  mix  tempera ture  cont ro l ,  s to r ing method,  and 
add i t ion  o f  admix tu re ;  

(E)  Transpor t ing and p lac ing,  inc lud ing hau l ing d is tance and 
tempera ture  cont ro l ,  segregat ion  and non-un i fo rm p lacement 
cont ro l ,  and jo in t  p lacement  and techn ique;  and 

(F)  Compact ion ,  inc lud ing types and we igh t  o f  ro l le rs,  
es tab l ish ing and mon i to r ing o f  ro l le r  pa t te rns ,  and 
tempera ture  cont ro ls .  

The cont rac tor  sha l l  ob ta in  samples  and per fo rm the  tes ts  spec i f ied  in 
the  fo l lowing tab le :  

CONTRACTOR QUALITY CONTROL TESTING REQUIREMENTS 
TYPE OF TEST SAMPLING MINIMUM 

TEST METHOD POINT TESTING FREQUENCY 
Virgin Minera l  Aggregate  

Gradat ion Ar izona Tes t  
Method 201 

Crusher  
Be l t  o r  

Stockp i le  

1  per  s tockp i le  per  day 

Sand 
Equ iva len t  

AASHTO 
T 176 

1  per  2 ,000 tons  o f  
to ta l  aggregate  (1 )  

Frac tured  
Coarse  
Aggregate  
Par t ic les  

Ar izona Tes t  
Method 212 

Uncompacted 
Vo id  Conten t  

Ar izona Tes t  
Method 247 
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CONTRACTOR QUALITY CONTROL TESTING REQUIREMENTS 
TYPE OF TEST SAMPLING MINIMUM 

TEST METHOD POINT TESTING FREQUENCY 
Recla imed Asphal t  Pavement  

Gradat ion ,  
Mo is tu re  
Conten t ,  and 
Binder  
Conten t  

Ar izona Tes t  
Method 428 

(Append ix  A)  

Crusher  
Be l t  o r  

Stockp i le  
1  per  s tockp i le  per  day 

RAP Aggregate  
Gradat ion Ar izona Tes t  

Method 201 Crusher  
Be l t  o r  

Stockp i le  

1  per  s tockp i le  per  day 

Frac tured  
Coarse  
Aggregate  
Par t ic les  

Ar izona Tes t  
Method 212 

1  per  s tockp i le  per  
every  o ther  day 

Asphal t ic  Concrete  

Gradat ion 

Ar izona Tes t  
Method 201 
or  427 (428 

fo r  RAP 
mixes)  

Co ld  Feed,  
Hot  Bins ,  
Roadway,  
o r  Plan t  

 
1  per  1 ,000 tons 

Aspha l t  
Conten t  

Ar izona Tes t  
Method 421,  
427 (428 fo r  
RAP mixes) ,  

o r  o ther  
approved 
methods 

Roadway or  
Plan t  1  per  1 ,000 tons 

Vo ids  

AASHTO T 
312 (2 ) ,  

Ar izona Tes t  
Method 415,  

417,  424 

Roadway or  
Plan t  

1  per  1 ,000 tons  each 
day .  Max imum of  4  per  

day .  

Compact ion Ar izona Tes t  
Method 412 Roadway 1  per  300 tons 

Notes :  

(1 )  Pr io r  to  the  comple t ion  o f  the  mix  des ign ,  qua l i ty  con t ro l  tes ts  on 
minera l  aggregate  sha l l  be  per fo rmed based on  the  an t ic ipa ted 
percent use  o f  each s tockp i le .   Samples  taken f rom ind iv idua l  
s tockp i les  may be  compos i ted  pr io r  to  per fo rming the  requ i red 
tes ts ,  o r  tes t ing may be  per fo rmed on mater ia l  f rom each 
s tockp i le  and the  compos i te  tes t  resu l t  fo r  each requ i red  tes t  
de termined mathemat ica l ly .  

(2 )  Except  compact ion  sha l l  be  per fo rmed to  the  number  o f  gyra t ions 
spec i f ied  fo r  N-max in  Note  4  o f  Tab le  417-1  and the  dens i ty  o f  
the  compacted spec imens sha l l  be ca lcu la ted fo r  N-des ign 
gyra t ions .  
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417-6 Construct ion Requirements:  

The cont rac tor  sha l l  be  respons ib le  fo r  the  propor t ion ing o f  a l l  mater ia ls ,  
fo r  the  hau l ing,  p lac ing,  load ing,  spread ing,  and f in ish ing o f  aspha l t ic  
concre te ,  and fo r  the  app ly ing o f  b i tuminous  mater ia l ,  such  as  tack 
coats ,  p r ime coats ,  and prov is iona l  sea ls ,  a l l  in  accordance wi th  the 
appropr ia te  por t ions  o f  the  spec i f i ca t ions .  

The aspha l t ic  concre te  ho t  p lan t  sha l l  con form to the  requ i rements  o f  
Sec t ion  403 o f  the  spec i f ica t ions .  

Dur ing produc t ion ,  the  percent  RAP aggregate  and percent  RAP b inder 
sha l l  no t  exceed the max imum a l lowed in  Subsec t ions  417-3 .01(C) ,  417-
3 .03(C) ,  and 417-3 .04  o f  the  spec i f i ca t ions .   In  add i t ion ,  the  percent 
RAP mater ia l  sha l l  be  main ta ined to  wi th in  p lus  2  percent  and minus  5 
percent  o f  the  mix  des ign  va lue(s ) .   When two RAP s tockp i les  a re  used, 
th is  to le rance sha l l  app ly  to  the  to ta l  percent  RAP mater ia l  in  the 
mix tu re ,  as  we l l  as  the  percent  RAP mater ia l  f rom each s tockp i le .  

The tempera ture  o f  aspha l t ic  concre te  o r  minera l  aggregate  upon 
d ischarge f rom the  dr ie r  sha l l  no t  exceed 325 degrees  F un less  a h igher 
tempera ture  is  recommended in  wr i t ing by  the  aspha l t  b inder  supp l ie r  
and approved by  the  Engineer .  

A l l  courses  o f  aspha l t ic  concre te  sha l l  be  p laced and f in ished by  means 
o f  se l f -p rope l led  pav ing mach ines  except  under  cer ta in  cond i t ions  or  a t  
cer ta in  loca t ions  where  the  Engineer  deems the  use  o f  se l f -p rope l led 
pav ing mach ines  imprac t ica l .  

Se l f -p rope l led  pav ing mach ines sha l l  spread the  mix tu re  wi th in  the 
spec i f ied to le rances ,  wi thout  segregat ion  or  tear ing,  t rue  to the l ine ,  
grade,  and c rown ind icated  on  the  pro jec t  p lans .   Pavers  sha l l  be  
equ ipped wi th  hoppers  and augers wh ich  sha l l  d is t r ibu te  the  mix tu re 
un i fo rmly  in  f ron t  o f  ad justab le  screeds .  

Pavers  sha l l  be  equ ipped wi th  a  screed fo r  the  fu l l  w id th  be ing paved,  
heated  i f  necessary ,  and capab le  o f  spread ing and f in ish ing a l l  courses 
o f  aspha l t ic  concre te .  

Pavers  sha l l  be  equ ipped wi th  au tomat ic  sc reed cont ro ls  wi th  sensors 
fo r  e i ther  o r  bo th  s ides  of  the  paver ,  capab le  o f  sens ing grade f rom an 
ou ts ide  re ference l ine ,  sens ing the  t ransverse  s lope o f  the  screed,  and 
prov id ing the  au tomat ic  s igna ls  wh ich  opera te  the  screed to  ma in ta in  the 
des i red  grade and t ransverse  s lope. 

Fa i lu re  o f  the  cont ro l  sys tem to  func t ion proper ly  sha l l  be cause fo r  the 
suspens ion  o f  the  p lac ing o f  aspha l t ic  concre te .  

The base or  subgrade upon wh ich  aspha l t ic  concre te  is  to  be  p laced 
sha l l  be  prepared and main ta ined in a  f i rm cond i t ion  un t i l  aspha l t ic  
concre te  is  p laced.   I t  sha l l  no t  be  f rozen or  excess ive ly  wet .  
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At  any  t ime,  the  Enginee r  may requ i re  tha t  the  work  cease or  tha t  the 
work  day  be  reduced in  the  event tha t  weather  condi t ions ,  e i ther  ex is t ing 
or  expec ted ,  a re  an t ic ipa ted  to  have an  adverse  e f fec t  upon the  aspha l t ic  
concre te .  

Al l  whee ls  and t i res o f  compactors  sha l l  be  wetted  wi th  water ,  o r  i f  
necessary  soapy  water ,  o r  a  re lease agent  in  order  to  p revent  the 
s t ick ing o f  aspha l t ic  concre te .   A l l  o ther  equ ipment  sur faces  sha l l  be 
t rea ted  when necessary  wi th  a  re lease agent .   On ly  re lease agents 
eva lua ted  th rough NTPEP are  acceptab le  fo r  use.    The resu l ts  f rom 
NTPEP tes t ing,  when tes ted  in accordance wi th AASHTO TP 102,  
sha l l  meet  the  fo l lowing c r i te r ia :  

RELEASE AGENT TEST REQUIREMENT 
Aspha l t  St r ipp ing Tes t  
   D i lu ted  
   Non-Di lu ted  (Fu l l  St rength)  

 
No St r ipp ing  
No St r ipp ing  

Mix tu re  Sl ide  Tes t  10  g Reta ined,  Max. 

Aspha l t  Per fo rmance Tes t  Less  than or  equa l  to  10 .0% 
a f te r  the  th i rd  cyc le 

 
Re lease agents  wh ich  degrade,  d isso lve ,  o r  in  any  way damage the 
b i tuminous  mater ia l  sha l l  no t  be  used.   Diese l  fue l  sha l l  no t  be  used as 
a  re lease agent .  

Longi tud ina l  jo in ts  o f  each course  sha l l  be  s taggered a  min imum of  1 
foo t  wi th  re la t ion  to  the  longi tud ina l  jo in t  o f  any  immedia te  under ly ing 
course .  

When sur fac ing courses  are  p laced on  10  foo t  o r  wider  shou lders  wh ich 
are  to  rece ive rumble  s t r ips ,  the  cont rac tor  sha l l  p lace  any  longi tud inal  
jo in ts  approx imate ly  1  foot  away f rom the  t rave l  lane  s ide  o f  the  rumble 
s t r ip .  

Longi tud ina l  jo in ts  sha l l  be  loca ted  wi th in  1  foo t  o f  the  center  o f  a  lane 
or  wi th in  1 foo t  o f  the center l ine be tween two adjacent  lanes .   Jo in ts 
sha l l  be  fo rmed by  a  s lope shoe or  ho t - lapped,  and sha l l  resu l t  in  an 
even,  un i fo rm sur face .  

Before  a  sur face  course is  p laced in  contac t  wi th  a  co ld  t ransverse 
cons t ruc t ion  jo in t ,  the  co ld  ex is t ing aspha l t ic  concre te  sha l l  be  t r immed 
to  a  ver t ica l  face  by cu t t ing the  ex is t ing aspha l t ic  concre te  back  fo r  i ts  
fu l l  dep th  o f  the  l i f t  and expos ing a f resh  face .   Af te r  p lacement and 
f in ish ing o f  the  new aspha l t ic  concre te ,  bo th  s ides o f  the  jo in t  sha l l  be 
dense and the jo in t  sha l l  be  we l l  sea led .   The sur face  in  the  area  o f  the 
jo in t  sha l l  con form to  the  requ i rements  here ina f te r  spec i f ied fo r  sur face 
to le rances  when tes ted  wi th  the  s t ra igh tedge p laced across  the  jo in t .  

A l l  loca t ions  where  p la te  samples  are  taken f rom the  roadway sha l l  be 
immedia te ly  repa i red  by  the  cont rac tor  u t i l i z ing hot  aspha l t ic  concre te .   
A l l  ho les  where cores  are taken sha l l  be repa i red wi th in  48  hours  a f te r  
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cor ing us ing a  mater ia l  approved by  the  Engineer .   A l l  ho les  sha l l  be  in 
a  d ry  cond i t ion pr io r  to repa i r .   The pa tch ing mater ia l  sha l l  be  thorough ly 
compacted  in  the  ho les  by  the  cont rac tor .  

The hand l ing o f  aspha l t ic  concre te  sha l l  a t  a l l  t imes be  such as  to 
min imize  segregat ion .   Any  aspha l t ic  concrete  wh ich  d isp lays 
segregat ion  sha l l  be  removed and rep laced. 

Before  aspha l t ic  concre te  is  p laced,  the  sur face  to  be  paved sha l l  be 
c leaned o f  a l l  ob jec t ionable  mater ia l  and tacked in  accordance wi th  the 
requ i rements  o f  Sec t ion  404 o f  the spec i f i ca t ions .   The c lean ing o f  the 
sur face ,  the  tack ing o f  the  sur face ,  and the  type  o f  b i tuminous  mater ia l  
used sha l l  be  acceptab le to  the  Engineer .   The amount  o f  b i tuminous 
mater ia l  used sha l l  be  as  d i rec ted  by  the  Engineer .  

A l igh t  coa t  o f  b i tuminous mater ia l  sha l l  be  app l ied to  edges  or  ver t ica l  
sur faces  aga ins t  wh ich  aspha l t ic  concre te  is  to  be  p laced. 

The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions to  min imize  exposed 
longi tud ina l  edges .   Un less  o therwise  approved by  the Engineer ,  the 
cont rac tor  sha l l  l imi t  the p lacement o f  aspha l t ic  concre te  courses ,  in  
advance o f  ad jacent courses ,  to  one sh i f t  o f  aspha l t ic  concre te 
p roduc t ion .   The cont rac tor  sha l l  schedu le  i ts  pav ing opera t ions  in  such 
a  manner to e l imina te  exposed longi tud ina l  edges  over  weekends or  
ho l idays .  

The mois tu re  conten t  o f  the  aspha l t ic  concre te  immedia te ly  beh ind  the 
paver  sha l l  no t  exceed 0 .5  percent .   The mois tu re  conten t  wi l l  be 
de termined in  accordance wi th  Ar izona Tes t  Method 406. 

When Warm Mix  Aspha l t  (WMA) techno logies  are  used,  the  cont rac tor  
sha l l  comply  wi th  the  manufac turer ’s  recommendat ions  fo r  incorpora t ing 
add i t ives  and WMA techno logies  in to  the  mix tu re .   The cont rac tor  sha l l  
comply  wi th  the  manufac turer ’s  recommendat ions  regard ing 
t ranspor t ing,  s to rage,  and de l ivery  o f  add i t ives and water  foaming 
processes .   The cont rac tor  sha l l  ma in ta in  a  copy  o f  the  manufac turer ’s  
recommendat ions  on  f i le  a t  the  aspha l t  mix ing p lan t  and make those 
recommendat ions  ava i lab le  fo r  re fe rence wh i le  us ing WMA techno logies .  

417-7 Acceptance:  

417-7 .01 Genera l :  

In  add i t ion  to  the  random acceptance samples  taken f rom each lo t ,  the 
Engineer  may sample  and re jec t  mater ia l  wh ich  appears  to  be  de fec t ive .   
Such re jec ted  mater ia l  sha l l  no t  be  used in  the  work .   The resu l ts  o f  
tes ts  run  on  re jec ted mater ia l  wi l l  no t  be  inc luded wi th  the lo t  acceptance 
tes ts .  

Acceptance wi l l  be  on  the bas is  o f  the  fo l lowing:  
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(A)  Sand equ iva len t ;  
(B)  Frac tured  coarse  aggregate  par t ic les ;  
(C)  Uncompacted  vo id  content ;  
(D)  Mater ia l  spread; 
(E)  Gradat ion ;  
(F)  Aspha l t  cement  conten t ;  
(G)  Ef fec t ive  vo ids ;  
(H)  Compact ion ;  and 
( I )  Smoothness 

417-7 .02 Sand Equivalent ,  Fractured Coarse Aggregate  
Part ic les ,  and Uncompacted Void Content  of  Minera l  
Aggregate:  

Dur ing aspha l t ic  concre te p roduc t ion ,  the  Engineer  sha l l  ob ta in  and tes t  
samples  o f  mater ia l  fo r  the  de terminat ion  o f  the  sand equ iva len t ,  
f rac tu red coarse  aggregate  par t ic les ,  and uncompacted  vo id  conten t .   
When RAP is  used in  the  mix tu re ,  the  sand equ iva len t  and uncompacted 
vo id  conten t  sha l l  be de termined on  the  compos i te o f  v i rg in  aggregates 
on ly .   Samples  sha l l  be  ob ta ined f rom the  co ld  feed be l t  p r io r  to  the  
add i t ion  o f  minera l  admix tu re ,  o r  f rom the  s tockp i les when sampl ing f rom 
the  co ld  feed be l t  i s  no t  poss ib le .  

When RAP is  used in  the  mix tu re ,  the  mater ia l  fo r  de termin ing the 
f rac tu red  coarse  aggregate  par t ic les  sha l l  come f rom an aspha l t ic  
concre te  sample  taken and tes ted  in  accordance wi th  Ar izona Tes t  
Method 428,  as  speci f ied  in  Subsec t ion  417-7 .04(A)  o f  the 
spec i f i ca t ions .   However ,  i f  the  Engineer  de termines  tha t  excess ive 
breakdown o f  the  aggregate  has  occur red  due to  the  use  o f  the  ign i t ion 
fu rnace,  the  f rac tu red  coarse  aggregate  par t ic les  tes t ing sha l l  be 
per fo rmed on the  combina t ion  o f  RAP aggregate ,  as  ob ta ined in 
accordance wi th  Ar izona Tes t  Method 428,  and v i rg in  minera l  aggregate .  

Vi rg in  minera l  aggregate  wi l l  be  acceptab le  fo r  sand equ iva len t  i f  i t  
meets  the  min imum requ i rements  spec i f ied  in  Subsec t ion  417-3 .01  o f  
the  spec i f i ca t ions .  

The f rac tu red  coarse  aggregate  par t ic les  sha l l  meet  the  min imum 
requ i rements  spec i f ied  in Subsec t ion  417-3 .01  o f  the  spec i f i ca t ions .  

The uncompacted vo id conten t  sha l l  meet  the min imum requ i rements 
spec i f ied  in  Subsec t ion 417-3 .01  o f  the  spec i f i ca t ions .   Add i t ional  
tes t ing o f  the  uncrushed and c rushed f ine  aggregate  fo r  uncompacted 
vo id  conten t  wi l l  be  requ i red  i f  the  method o f  produc ing e i ther  f ine 
aggregate  is  mod i f ied .  

I f  the  minera l  aggregate  fa i ls  to  meet  these requ irements ,  opera t ions  
sha l l  cease and the  contrac tor  sha l l  have the  op t ion  o f  submi t t ing a  
rev ised mix  des ign  conforming to  the  requ i rements  o f  Subsec t ion  417-4  
o f  the  spec i f ica t ions  or  cor rec t ing de f ic ienc ies  in  the  aggregate  
s tockp i les .  
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417-7 .03 Mater ia l  Spread:  

A spread lo t  sha l l  be  considered to  be  one ha l f  sh i f t  o f  p roduc t ion .   Lo ts 
encompass ing more  than one pro jec t  sha l l  be  separa ted  in  accordance 
wi th  Subsec t ion  417-9(D)  o f  the  spec i f i ca t ions .  

The cont rac tor  sha l l  record  in fo rmat ion  per ta in ing to  each spread lo t  on 
fo rms prov ided by  the  Engineer .   In fo rmat ion  sha l l  inc lude the  pro jec t  
number ,  da te  and per iod  o f  t ime tha t  each spread lo t  was  p laced,  the 
spread lo t  number ,  beginn ing and end ing s ta t ion ,  the  p lans  th ickness ,  
and tons  p laced in each lot .   Comple ted spread lo t  fo rms sha l l  be s igned 
by  the  cont rac tor  and g iven to  the  Engineer  a t  the  end o f  each sh i f t .  

The Engineer  wi l l  ca lcu la te  the  quant i ty  requ i red  in  each spread lo t  us ing 
the  mix  des ign  bu lk dens i ty  un less  a reques t  is  made by the cont rac tor  
to  use  a  p roduc t ion  bu lk  dens i ty .   I f  a  reques t  is  made to  use  produc t ion 
bu lk  dens i ty ,  the  f i rs t  th ree  non-re jec ted  lo ts  fo l lowing the  tes t  lo t  wi l l  
be  used to  de termine the  average produc t ion  bulk  dens i ty .   A l l  lo ts  
p laced pr io r  to  es tab l ish ing the  average produc t ion  bu lk  dens i ty  sha l l  be 
ca lcu la ted  us ing the  mix  des ign  bu lk  dens i ty .   For  each new mix  des ign  
used on  the  pro jec t ,  a  new produc t ion  bu lk  dens i ty  may be  requested  by 
the  cont rac tor .   In  addi t ion ,  i f  cond i t ions  war ran t  dur ing aspha l t  
p roduc t ion ,  the  cont rac tor  may request  es tab l ishment  o f  a  new average 
produc t ion  bu lk  dens i ty .   A l l  reques ts  to  use  a  p roduc t ion  bu lk  dens i ty  
sha l l  be  made in  wr i t ing and approved by  the  Engineer  p r io r  to  use .   The 
same procedure  wi l l  be  used fo r  de termin ing average produc t ion  bu lk 
dens i ty  in  a l l  cases .   Changes to  the  bu lk  dens i ty  fo r  ca lcu la t ing spread 
quant i t ies  wi l l  no t  be  re t roac t ive .  

The ca lcu la ted  quant i ty  requ i red  in  each spread lot  wi l l  be  compared to 
the  ac tua l  quant i ty  p laced.   A lo t  wi l l  be  cons idered to  be  acceptab le ,  
wi th  a  zero pay fac to r ,  i f  the  ac tua l  quant i ty  p laced var ies  by no  more  
than -2 .0  to  +5 .0  percent  f rom the  requ i red  quant i ty .  

I f  the  quant i ty  in  a  lo t  i s  found to  vary  f rom the  requ i red  quant i ty  by  -2 .1 
to  -12 .0  percent ,  the  appropr ia te  pay  fac to r  wi l l  be  de termined in 
accordance wi th  Tab le 417-3 .   Th is  pay fac to r  wi l l  be  u t i l ized in 
de termin ing the  pay  ad jus tment  as  ou t l ined  in  Subsec t ion  417-9  o f  the 
spec i f i ca t ions .  

417-7 .04 Gradat ion,  Asphal t  Cement  Content ,  and Ef fect ive  
Voids:  

(A)   Genera l :  

A mix tu re  p roper t ies  lo t  sha l l  be  cons idered to  be  one sh i f t ' s  p roduc t ion .   
In  the  event  a  sh i f t ’ s  p roduc t ion  is  less  than 1 ,200 tons ,  mu l t ip le  sh i f ts  
may be  combined to  fo rm a  lo t .   When a  lo t  cons ists  o f  p roduc t ion  f rom 
more  than one sh i f t ,  the  fo l lowing cond i t ions  app ly :  a t  leas t  one sample 
sha l l  be  taken each sh i f t ,  a t  leas t  one sample sha l l  be taken every 
500 tons ,  and no  mix  des ign  or  ta rge t  va lue  changes sha l l  be  made 

TABLE OF CONTENTS INDEX



SECTION 417 

502 
 

wi th in  the  lo t .   I f  changes are  made in  the  mix  des ign  or  ta rge t  va lues ,  
new lo ts  wi l l  be  es tab l ished. 

Four  samples o f  the  aspha l t ic  concre te sha l l  be taken fo r  each lo t  by the 
cont rac tor ,  under  the  observa t ion  o f  the  Engineer ,  a t  random loca t ions 
des ignated  by  the  Engineer .   Samples  wi l l  be  taken in  accordance wi th 
the  requ i rements  o f  Sec t ion  2  o r  3  o f  Ar izona Tes t  Method 104 and 
de l ivered  to  the  Engineer  immedia te ly  a f te r  be ing taken.   The min imum 
weigh t  o f  the  sample  shal l  be  130 pounds.   The Engineer  wi l l  sp l i t  the  
sample  and save one-ha l f  fo r  15  days  a f te r  wr i t ten  no t i f i ca t ion  to  the 
cont rac tor  o f  tes t  resu l ts  fo r  tha t  lo t  has  been made.   The mater ia l  wi l l  
be  tes ted  by  the  Engineer  fo r  the  fo l lowing proper t ies :  

Test  Property  Test  Method 
Aspha l t  Cement  
Conten t  Ar izona Tes t  Method 427 (428 fo r  RAP 

mixes)  (See Notes  1  and 2  be low) Gradat ion 
Gyra tory  Dens i ty  AASHTO T 312 (See Note  3  be low) 
Max imum Theore t ica l  
Dens i ty  Ar izona Tes t  Method 417 

Ef fec t ive  Vo ids  Ar izona Tes t  Method 424 
Notes :  

(1 )  A new ca l ib ra t ion  o f  the  ign i t ion  fu rnace sha l l  be  per fo rmed 
fo r  each mix  des ign ,  and a t  any  o ther  t ime the Engineer  
d i rec ts .  

(2 )  Ign i t ion  fu rnace resu l ts  wi l l  be  cor rec ted  fo r  asphal t  cement  
conten t  in  accordance wi th  Subsec t ion  417-7 .04(B) o r  (C)  o f  
the  spec i f i ca t ions  as  requi red .  

(3 )  Except  compact ion  sha l l  be  per fo rmed to  the  number  o f  
gyra t ions  spec i f ied  fo r  N-max in  Note  4  o f  Tab le  417-1  and 
the  dens i ty  o f  the  compacted  spec imens sha l l  be  ca lcu la ted  
fo r  N-des ign  gyra t ions .  

 
Acceptance tes t ing resu l ts  wi l l  be  fu rn ished to  the  cont rac tor  wi th in  four 
work ing days  o f  rece ip t  o f  samples  by  the  Engineer.  

The ta rge t  va lues  for  gradat ion ,  aspha l t  cement  conten t ,  and e f fec t ive 
vo ids  are  g iven in  the  cont rac tor ’s  mix  des ign .   The Upper L imi ts  (UL) 
and Lower  L imi ts  (LL)  o f  acceptab le  p roduc t ion  o f  each o f  the  measured 
charac ter is t ics  a re  as  fo l lows:  
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Measured 
Character is t ics 

Coarse Band 
3 /4”  and 1 /2”  Mixes 

Fine Band 
3 /4”  and 1 /2”  Mixes 

LL UL LL UL 
Gradat ion:  
  3 /8 ”  s ieve 
  No.  8  s ieve 
  No.  40  s ieve 
  No.  200 s ieve 
Aspha l t  Cement  Conten t  
Ef fec t ive  Vo ids  

 
TV -  8 .0  
TV -  5 .0  
TV -  5 .0  
TV -  2 .0  

TV -  0 .50  
TV -  2 .0  

 
TV +  8 .0  
TV +  5 .0  
TV +  5 .0  
TV +  2 .0  

TV +  0 .50  
TV +  1 .5  

 
TV -  6 .0  
TV -  6 .0  
TV -  5 .0  
TV -  2 .0  

TV -  0 .50  
TV -  2 .0  

 
TV +  6 .0  
TV +  6 .0  
TV +  5 .0  
TV +  2 .0  

TV +  0 .50  
TV +  1 .5  

Note :   

(1 )  The l imi ts  a re  used in  the  s ta t is t ica l  ca lcu la t ions  fo r  Qua l i ty  
Index .  Acceptance is  contro l led  by  the  var iab i l i ty  o f  the  produced 
mater ia l  and every  e f fo r t  shou ld  be  made to  s t r ive  fo r  the  center  
o f  the  app l icab le  Target  Va lve  (TV) .  

 
The Engineer  wi l l  de termine  the  PT fo r  each measured charac ter is t ic  in  
accordance wi th  Subsec t ion  417-9( I ) ,  and u t i l i z ing Tab le  417-3  o f  the 
spec i f i ca t ions  wi l l  de termine  the  pay  fac to r  fo r  each measured 
charac ter is t ic .  

In  the  event  the  cont rac tor  e lec ts  to  ques t ion  the  mix tu re  p roper ty  tes t  
resu l ts ,  the  cont rac tor  may request  re fe ree  tes t ing in  accordance wi th 
Subsec t ion  417-9(J )  o f  the  spec i f i ca t ions .  

(B)   Igni t ion Furnace Correct ion for  Non-RAP Mixes:  

For  p lan ts  p rov id ing aspha l t ic  concre te  exc lus ive ly fo r  the  pro jec t ,  the 
d i f fe rence be tween the  aspha l t  cement conten t  as  measured by  ign i t ion 
fu rnace tes t ing and the  ac tua l  aspha l t  cement  conten t  sha l l  be 
de termined by  the  Engineer  fo r  each o f  the  f i rs t  f i ve  lo ts  o f  aspha l t ic  
concre te  p roduced for  each mix  des ign .   I f  there  are  less than f ive  lo ts 
fo r  the  mix  des ign ,  the  tota l  number  o f  ava i lab le  lo ts  sha l l  be  used.   I f  
approved by  the  Engineer ,  a  p lan t  may be cons idered exc lus ive  to  the 
pro jec t  i f  an  aspha l t  cement  tank is  ded ica ted  fo r  the  sh i f t  o f  aspha l t ic  
concre te  p roduc t ion .   The de terminat ion  o f  the  ac tua l  aspha l t  cement 
conten t  may inc lude we igh ing o f  aspha l t  cement de l iver ies ,  invo ice 
quant i t ies ,  vo lumet r ic  tank  measurements  us ing a  ca l ib ra ted  rod  ( tank 
s t ick ings)  cor rec ted  fo r  tempera ture ,  computer ized  mass- f low meter ,  and 
account ing fo r  was ted  mater ia ls .   I f  a  computer ized  mass- f low meter  is  
used,  documenta t ion  o f  i ts  ca l ib ra t ion  sha l l  be  submi t ted  to  the  Engineer  
p r io r  to  aspha l t ic  concrete  p roduc t ion .   At  any  t ime dur ing aspha l t ic  
concre te  p roduc t ion ,  the  Engineer  may requ i re  tha t  a  new ca l ib ra t ion  o f  
the  mass- f low meter  be  per fo rmed.   I f  the  average d i f fe rence 
exceeds ±  0 .10 percent aspha l t  cement conten t  be tween the  aspha l t  
cement  conten t  measured by  ign i t ion  fu rnace tes t ing and the  ac tua l  
aspha l t  cement  conten t ,  the  cont rac tor  may request  tha t  a  cor rec t ion  to 
the  aspha l t  cement  conten t  by  ign i t ion  fu rnace test ing be  made.   The 
cont rac tor  must  make such a  reques t  in  wr i t ing wi th in  two work ing days 
a f te r  rece iv ing the  tes t  resu l ts  fo r  the  f i f th  lo t  o f  aspha l t ic  concre te 
p roduc t ion .   I f  re fe ree test ing is  per fo rmed on a lo t  o f  aspha l t ic  concre te 

TABLE OF CONTENTS INDEX



SECTION 417 

504 
 

fo r  wh ich  a  cor rec t ion ,  based on  the  ac tua l  aspha l t  cement  conten t ,  was 
made to the aspha l t  cement  conten t  by  ign i t ion fu rnace tes t ing,  re fe ree 
tes t ing sha l l  no t  app ly  to the  de terminat ion  o f  aspha l t  cement  conten t .   
The cor rec t ion ,  once documented and approved by  the  Engineer ,  sha l l  
be  app l ied  to tes t  resu l ts  f rom the  beginn ing o f  aspha l t ic  concre te 
p roduc t ion  th rough the  remainder  o f  aspha l t ic  concre te  p roduc t ion  us ing 
tha t  mix  des ign ;  however ,  a  new cor rec t ion  may be  de termined a t  any 
t ime the  Engineer  be l ieves  i t  i s  necessary  due to  a  change in  mater ia l  
o r  o ther  c i rcumstances .   I f  the  cont rac tor  submi ts  a  new mix  des ign ,  a  
new cor rec t ion  must  be  estab l ished and app l ied  as  spec i f ied  above.   For  
p lan ts  no t  p rov id ing aspha l t ic  concre te  exc lus ive ly fo r  th is  p ro jec t ,  no 
cor rec t ion  wi l l  be  made to  aspha l t  cement  conten t  va lues  measured by 
ign i t ion  fu rnace tes t ing.  

(C)   Igni t ion Furnace Correct ion for  Mixes Conta ining 
 RAP:  

For  mixes  conta in ing RAP,  an  aspha l t  cement  tank  sha l l  be  ded ica ted  to 
the  pro jec t  for  each shi f t  o f  aspha l t ic  concre te  p roduc t ion .   The 
d i f fe rence be tween the  aspha l t  cement conten t  as  measured by  ign i t ion 
fu rnace tes t ing and the  ac tua l  aspha l t  cement  conten t  sha l l  be 
de termined by  the  Engineer  fo r  each o f  the  f i rs t  f i ve  lo ts  o f  aspha l t ic  
concre te  p roduced for  each mix  des ign .   I f  there  are  less than f ive  lo ts 
fo r  the mix  des ign ,  the  to ta l  number o f  ava i lab le  lo ts  sha l l  be  used.   The 
ac tua l  aspha l t  cement  conten t  sha l l  be  de termined by  add ing the  v i rg in  
aspha l t  cement  conten t  to  the  RAP b inder  conten t  de termined in 
Subsec t ion  417-7 .04(D)  o f  the  spec i f i ca t ions ,  bo th  expressed as  a 
percent  o f  the  to ta l  mix .   The de terminat ion  o f  the  v i rg in  aspha l t  cement 
conten t  may inc lude we igh ing o f  aspha l t  cement de l iver ies ,  invo ice 
quant i t ies ,  vo lumet r ic  tank  measurements  us ing a  ca l ib ra ted  rod  ( tank 
s t ick ings)  cor rec ted  fo r  tempera ture ,  computer ized  mass- f low meter ,  and 
account ing fo r  was ted  mater ia ls .   I f  a  computer ized  mass- f low meter  is  
used,  documenta t ion  o f  i ts  ca l ib ra t ion  sha l l  be  submi t ted  to  the  Engineer  
p r io r  to  aspha l t ic  concrete  p roduc t ion .   At  any  t ime dur ing aspha l t ic  
concre te  p roduc t ion ,  the  Engineer  may requ i re  tha t  a  new ca l ib ra t ion  o f  
the  mass- f low meter  be  per fo rmed.   I f  the  average d i f fe rence exceeds ±  
0 .10  percent  aspha l t  cement  conten t  be tween the  aspha l t  cement 
conten t  measured by  igni t ion  fu rnace tes t ing and the  ac tua l  aspha l t  
cement  conten t ,  a cor rect ion  to the aspha l t  cement  conten t  by  ign i t ion 
fu rnace tes t ing sha l l  be  made.   The cor rec t ion sha l l  be app l ied  to test  
resu l ts  f rom the  beginn ing o f  aspha l t ic  concre te p roduc t ion  th rough the 
remainder  o f  aspha l t ic  concre te  p roduc t ion  us ing tha t  mix  des ign ;  
however ,  a  new cor rec t ion  may be  de termined a t  any  t ime the  Engineer  
be l ieves  i t  i s  necessary  due to  a  change in  mater ia l  o r  o ther  
c i rcumstances .   I f  the  cont rac tor  submi ts  a new mix  des ign ,  a  new 
cor rec t ion  must  be  es tab l ished and app l ied  as  spec i f ied  above.   Referee 
tes t ing sha l l  no t  app ly  to the  de terminat ion  o f  aspha l t  cement  conten t  
fo r  aspha l t ic  concre te  conta in ing RAP.  
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(D)   RAP Binder  Content :  

(1 )  Genera l :  

Dur ing aspha l t ic  concre te p roduc t ion ,  the  Engineer  sha l l  ob ta in  and tes t  
samples  o f  the  RAP mater ia l  to  de termine the  RAP b inder  conten t  in  
each s tockp i le  a t  a  min imum f requency  o f  one sample  per  lo t .   The RAP 
wi l l  be  tes ted  by  the  Engineer  fo r  aspha l t  b inder  conten t  in  accordance 
wi th  Ar izona Tes t  Method 428.   When more  than one RAP sample  is  
tes ted  fo r  a  g iven lo t  and s tockp i le ,  the  average o f  the  resu l ts  sha l l  be 
used. 

(2 )  RAP Binder  Content  Cor rect ion Factor:  

A RAP b inder  cor rec t ion  fac to r  sha l l  be  de termined fo r  each RAP 
s tockp i le  used in  the  mix tu re .  

At  the  s ta r t  o f  aspha l t ic  concre te  p roduc t ion ,  the  f i rs t  two samples  o f  
RAP mater ia l  f rom each s tockp i le  wi l l  be  sp l i t  and  tes ted  fo r  aspha l t  
b inder  conten t ;  one sp l i t  i s  tes ted  in  accordance wi th  Ar izona Tes t  
Method 428 ( ign i t ion  fu rnace)  and the  o ther  sp l i t  i s  tes ted in  accordance 
wi th  AASHTO T 164 (so lvent  ex t rac t ion) .   A RAP b inder  cor rec t ion  fac to r  
wi l l  be  de termined by  subt rac t ing the  average ign i t ion  fu rnace resu l t  
f rom the  average so lvent  ex t rac t ion  resu l t .   The appropr ia te  cor rec t ion 
fac to r  sha l l  be  added to  each aspha l t  b inder  tes t  resu l t  de termined on 
the  mater ia l  f rom each RAP s tockp i le  in  accordance wi th  Ar izona Tes t  
Method 428 to  de termine the  RAP b inder  conten t .   At  the  d isc re t ion  o f  
the  Engineer ,  the  cor rec t ion  fac to r  may be  de termined pr io r  to  the  s ta r t  
o f  aspha l t ic  concre te  p roduc t ion  prov ided representa t ive  RAP samples  
are  ava i lab le .   A new correc t ion  fac to r  may be  de termined a t  any t ime 
the  Engineer  be l ieves  i t  i s  necessary  due to  a  change in  mater ia l  o r  
o ther  c i rcumstances .  

417-7 .05 Compact ion:  

(A)   Courses 1-1 /2  Inches or  Less in Nominal  Thickness: 

(1 )  Genera l  Requirements:  

Aspha l t ic  concre te  sha l l  be  p laced on ly when the tempera ture  o f  the 
sur face  on  wh ich  the  aspha l t ic  concre te  is  to  be  p laced is  a t  leas t  65 
degrees  F and the  ambient  tempera ture  a t  the  beginn ing o f  p lacement  is  
a t  leas t  65  degrees  F and r is ing.   The p lacement  sha l l  be  s topped when 
the  ambien t  tempera ture  is  70  degrees  F or  less  and fa l l ing.  

When Warm Mix  Aspha l t  (WMA) techno logies  are not  used in  the  mix tu re,  
aspha l t ic  concre te  immedia te ly  beh ind  the  laydown mach ine  sha l l  be  a 
min imum of  275 degrees  F.  
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When Warm Mix  Aspha l t  (WMA) techno logies  are  used in  the  mix tu re ,  
the  recommended tempera ture  range fo r  compact ion  dur ing produc t ion 
sha l l  be shown on the mix  des ign  and sha l l  be  approved by the  Engineer .  

A l l  edges  sha l l  be ro l led wi th  a  pneumat ic  t i red compactor ,  o r  o ther 
methods  approved by  the  Engineer ,  wh i le  the  mix tu re  is  s t i l l  ho t .  

(2 )  Equipment:  

Compact ing and smooth ing sha l l  be  accompl ished by  the  use  o f  se l f -
p rope l led  equ ipment .   Compactors  sha l l  be  pneumat ic  t i red and/or  s tee l  
whee l .  

Compactors  sha l l  be  opera ted  in  accordance wi th the  manufac turer ’s  
recommendat ions .   Compactors  sha l l  be  designed and proper ly  
ma in ta ined so  tha t  they are  capab le  o f  accompl ish ing the  requ i red 
compact ion .  

Stee l  whee l  compactors  sha l l  we igh  no t  less  than 8 tons .  

Pneumat ic  t i red  compactors  sha l l  be  the  osc i l la t ing type  wi th  a t  least  
seven pneumat ic  t i res  of  equa l  s ize  and d iameter .   Wobb le-whee l  
compactors  wi l l  no t  be permi t ted .   The t i res  sha l l  be  spaced so tha t  the 
gaps  be tween ad jacent t i res  wi l l  be  covered by  the  fo l lowing t i res .   The 
t i res  sha l l  be  capab le  o f  be ing in f la ted  to  90  pounds per  square  inch  and 
main ta ined so tha t  the  a i r  p ressure wi l l  no t  vary more  than 5 pounds per 
square  inch  f rom the  des ignated  pressure .   Pneumat ic  t i red  compactors 
sha l l  be  cons t ruc ted so tha t  the to ta l  we igh t  o f  the  compactor  wi l l  be 
var ied  to  p roduce an  opera t ing we igh t  per  t i re  o f  no t  less  than 5 ,000 
pounds.   Pneumat ic  t i red  compactors  sha l l  be  equ ipped wi th  sk i r t - type 
dev ices mounted around the  t i res so tha t  the  tempera ture o f  the  t i res 
wi l l  be  main ta ined dur ing the  compact ion  process .  

(3 )  Rol l ing Method Procedure:  

Compact ion  sha l l  cons is t  o f  an  es tab l ished sequence o f  coverage us ing 
spec i f ied  types  o f  compactors .   A pass  sha l l  be  de f ined as  one movement 
o f  a  compactor  in  e i ther d i rec t ion .   Coverage sha l l  be  the  number o f  
passes  as  are  necessary  to  cover  the  en t i re  wid th  be ing paved. 

The ro l l ing sequence, the  type  o f  compactor  to be  used,  and the  number 
o f  coverages  requ i red  sha l l  be  as  fo l lows:  
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Rol l ing 
Sequence 

Type of  Compactor  No.  of  
Coverages 

Opt ion No.  1  Opt ion No.  2  Opt ion 
No.  1  

Opt ion 
No.  2  

In i t ia l  Sta t ic  Stee l  V ib ra t ing Stee l  1  1  
In te rmed ia te Pneumat ic  T i red  Vib ra t ing Stee l  4  2  -  4*  

F in ish  Sta t ic  Stee l  Sta t ic  Stee l  1  -  3 1  -  3 
Note :  
 
*  Based on  the  ro l le r  pa t te rn  wh ich  exh ib i ts  the  bes t  per fo rmance. 

 
The Engineer  sha l l  se lec t  the  op t ion  fo r  compact ion  and,  when 
pneumat ic  t i red  compactors  a re  used,  wi l l  des ignate  the  t i re  p ressure .  

One pneumat ic  t i red  ro l le r  sha l l  be  fu rn ished for  each 300 tons  o f  
aspha l t ic  concre te  per  hour .  

Stee l  whee l  compactors  sha l l  no t  be  used in  the v ib ra to ry  mode fo r  
courses  o f  1  inch  or  less in  th ickness  nor  when the  tempera ture  o f  the 
aspha l t ic  concre te  fa l ls  be low 180 degrees  F.  

In i t ia l  and in te rmed ia te  compact ion  sha l l  be  accompl ished be fore  the  
tempera ture  o f  the  aspha l t ic  concre te  fa l ls  be low 200 degrees  F.  

Compact ion  wi l l  be  deemed to  be  acceptab le  on  the  cond i t ion  tha t  the 
aspha l t ic  concre te  is  compacted  us ing the  type  o f  compactors  spec i f ied,  
ba l las ted  and opera ted  as  spec i f ied ,  and wi th  the  number  o f  coverages  
o f  the  compactors  as  spec i f ied .  

(B)   Courses Greater  than 1-1 /2  Inches in Nominal  
 Thickness: 

Compact ion  cont ro l  sha l l  be  the  respons ib i l i t y  o f  the  cont rac tor .   The 
number  and types  o f  ro l lers  sha l l  be  the  cont rac tor 's  respons ib i l i t y  and 
sha l l  be  su f f ic ien t  to  meet  these requ i rements .  

A l l  edges  sha l l  be ro l led wi th  a  pneumat ic  t i red compactor ,  o r  o ther 
methods  approved by  the  Engineer ,  wh i le  the  mix tu re  is  s t i l l  ho t .  

A compact ion  lo t  sha l l  be  ident ica l  to  the  mix tu re  proper t ies  lo t  descr ibed 
in  Subsec t ion  417-7 .04  o f  the  spec i f i ca t ions .   Lo ts  encompass ing more  
than one pro jec t  sha l l  be  separa ted  in  accordance wi th  Subsec t ion  417-
9(D)  o f  the  spec i f i ca t ions.   Each lo t  sha l l  be  tes ted fo r  acceptance. 

Twenty  cores  sha l l  be  taken fo r  each lo t  by  the  cont rac tor ,  under  the 
observa t ion  o f  the  Engineer .   The Engineer  wi l l  des ignate  10  random 
loca t ions  wi th in  the  lo t ,  and the  cont rac tor  sha l l  take  two cores  a t  each 
loca t ion ;  however ,  i f  more  than one sh i f t  cons t i tu tes  a  lo t ,  two cores 
sha l l  be  taken f rom a  min imum of  two random loca t ions  each sh i f t ,  o r  as 
d i rec ted  by  the  Engineer .   The Engineer  wi l l  save  one core  f rom each 
loca t ion fo r  15  days a f ter  wr i t ten  no t i f ica t ion to  the  cont rac tor  o f  test  
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resu l ts  fo r  the  lo t  has  been made.  Randomly  se lec ted  loca t ions  wi l l  be  
de termined to  the  neares t  0 .5  foo t  in  the t ransverse d i rec t ion  and to  the 
neares t  foo t  in  the  longi tud ina l  d i rec t ion  o f  the  pavement  course ;  
however ,  the  ou ts ide  1  foo t  o f  the  unconf ined pavement  course  wi l l  be 
exc luded f rom tes t ing as  shown in  ADOT Ma ter ia ls  Prac t ice  and 
Procedure Di rec t ive  (P.P.D. )  No.  18 ,  “Determin ing Sample  Times and 
Locat ions  for  End Produc t  Aspha l t ic  Concre te” .   P.P.D.  No.  18  a lso 
addresses  areas to  be exc luded re la t ive  to  longi tud ina l  jo in ts .   Areas 
exc luded f rom tes t ing wi l l  be  compacted  in  accordance wi th 
Subsec t ion  417-7 .05(A)  o f  the  spec i f i ca t ions .   Cores  sha l l  be  taken 
u t i l i z ing mechan ica l  cor ing equ ipment  in  accordance wi th  the 
requ i rements  o f  Ar izona Tes t  Method 104.  Cores sha l l  be a  min imum of  
4  inches  in  d iameter  and sha l l  be  taken no t  la te r  than two work ing days  
a f te r  p lacement  o f  the  aspha l t ic  concre te .   The cores  sha l l  be  de l ivered 
to  the  Engineer  immedia te ly  upon be ing taken.  The bu lk dens i ty  o f  each 
core  wi l l  be  de termined by  the  Eng ineer  in  accordance wi th  the  
requ i rements  o f  Ar izona Tes t  Method 415.   The tes t  resu l ts  wi l l  be 
fu rn ished to the cont rac tor  wi th in  four  work ing days  o f  rece ip t  o f  cores 
by  the Engineer .   In  a reas where  more  than one l i f t  is  p laced in  the  same 
lo t ,  cor ing sha l l  be  accompl ished th rough the  fu l l  dep th  o f  the  l i f t s  a f ter  
the  f ina l  l i f t  is  p laced,  and the  compact ion  dens i ty  sha l l  be based on  the 
fu l l  dep th  o f  the  l i f t s .  

The ta rge t  va lue  fo r  compact ion  sha l l  be  7 .0  percent  in -p lace  a i r  vo ids .   
In -p lace  a i r  vo ids  sha l l  be  de termined in  accordance wi th  Ar izona Tes t  
Method 424.   The max imum theore t ica l  dens i ty  used in  the  de terminat ion 
o f  a i r  vo ids  wi l l  be  the  average o f  the  four  max imum theore t ica l  dens i t ies 
de termined for  the  lo t  in  Subsec t ion  417-7 .04  o f  the  spec i f i ca t ions .  

The Upper  L imi t  (UL) is  9 .0  percent in -p lace  a i r  vo ids  and the  Lower 
L imi t  (LL)  is  3 .5  percent  in -p lace  a i r  vo ids .   The Engineer  wi l l  de termine 
the  PT fo r  compact ion  in accordance wi th  Subsect ion  417-9( I )  o f  the 
spec i f i ca t ions ,  and u t i l i z ing Tab le  417-3  wi l l  de termine  the  compact ion 
pay  fac to r .  

In  the event  the  cont rac tor  e lec ts  to ques t ion the core  tes t  resu l ts ,  the 
cont rac tor  may request  re fe ree  tes t ing in  accordance wi th  Subsec t ion 
417-9(J)  o f  the  spec i f i ca t ions .  

417-7 .06 Smoothness and Surface Tolerances: 

Aspha l t ic  concre te  sha l l  be  compacted  as  requ i red ,  smooth  and t rue  to 
the  requ i red  l ines ,  grades,  and d imens ions .  

The Spec ia l  Prov is ions may requ i re  the  smoothness  o f  the  f ina l  
pavement  sur face  to  be  tes ted  in  accordance wi th  Subsec t ion  109.13  o f  
the  spec i f i ca t ions .  

Regard less  o f  whether  tes t ing in  accordance wi th  Subsec t ion  109.13  o f  
the  spec i f i ca t ions  is  spec i f ied  or  no t ,  the  fo l lowing requ i rements  sha l l  
be  met :  
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(A)  The sur face  o f  the  f ina l  l i f t  o f  aspha l t ic  concre te  p laced 
under th is  sec t ion  o f  the spec i f i ca t ions sha l l  be tes ted  and 
sha l l  no t  vary  by  more  than 1 /8  inch  f rom the  lower  edge o f  
a  10- foo t  s t ra igh tedge when i t  i s  p laced in  the  longi tud ina l  
d i rec t ion  ( inc lud ing across  t ransverse  jo in ts ) ,  and when i t  i s  
p laced in  the  t ransverse  d i rec t ion  across  longi tud ina l  jo in ts ;  

(B)  The sur face  o f  any l i f t  o f  aspha l t ic  concre te  p laced under  th is  
sec t ion o f  the  spec i f i ca t ions ,  o ther  than the f ina l  l i f t ,  sha l l  
be  tes ted  and sha l l  no t  vary  by more  than 1 /4  inch f rom the 
lower  edge o f  a  10- foo t  s t ra igh tedge when i t  i s  p laced in  the 
longi tud ina l  d i rec t ion  ( inc lud ing across  t ransverse  jo in ts ) ,  
and when i t  i s  p laced in  the  t ransverse  d i rec t ion  across 
longi tud ina l  jo in ts ;  and 

(C)  Al l  dev ia t ions  exceed ing the  spec i f ied  to le rances  above sha l l  
be  cor rec ted  by  the  cont rac tor ,  to  the sa t is fac t ion  o f  the 
Engineer .  

417-8 Method of  Measurement:  

(A)   Asphal t ic  Concrete:  

Aspha l t ic  concre te  wi l l  be measured by the ton fo r  the  aspha l t ic  concre te 
ac tua l ly  used,  wh ich  wi l l  inc lude the  we igh t  o f  minera l  aggregate ,  
aspha l t  cement ,  and minera l  admix tu re .   Measurement  wi l l  inc lude any 
quant i ty  used in  cons t ruc t ion  o f  in te rsec t ions ,  tu rnouts ,  o r  o ther 
misce l laneous i tems or  sur faces .  

(B)   Asphal t  Cement:  

(1 )  Non-RAP Mixes:  

Aspha l t  cement  wi l l  be measured by  the  ton  on  the bas is o f  the aspha l t  
cement  conten t  de termined in  accordance wi th  Subsec t ions  417-7 .04(A)  
and (B)  o f  the spec i f i ca t ions  fo r  each lo t  o f  aspha l t ic  concre te accepted.   
The average aspha l t  cement  conten t  wi l l  be  mul t ip l ied  by  the  number  of  
tons  o f  aspha l t ic  concre te in  tha t  lo t  to  de termine the  amount  o f  aspha l t  
cement .   I f  the  cont rac tor  has  reques ted re fe ree  tes t ing,  the  average 
aspha l t  cement  conten t  wi l l  come f rom the  independent tes t ing 
labora tory  resu l ts ,  un less  a  cor rec t ion ,  based on  the  ac tua l  aspha l t  
cement  conten t ,  was  made to  the  ign i t ion  fu rnace tes t  va lue  as  a l lowed 
in  Subsec t ion 417-7 .04(B)  o f  the  spec i f i ca t ions .   I f  a  cor rec t ion ,  based 
on  the  ac tua l  aspha l t  cement  conten t ,  was  made to the  ign i t ion  fu rnace 
tes t  va lue ,  the  average aspha l t  cement  conten t  de termined f rom the 
Depar tment 's  acceptance tes t ing wi l l  be  used.   At  the  d isc re t ion  o f  the 
Engineer ,  aspha l t  cement  may be  measured by  invo ice  quant i t ies ,  
ad jus ted  as  necessary  for  was te .   Waste  genera ted  f rom s tar tup  o f  the  
aspha l t  p lan t  wi l l  be  cons idered to have a  b inder  conten t  o f  3 .0  percent .   
In  no  case sha l l  the  measured amount  o f  aspha l t  cement  fo r  payment  be  
grea ter  than the  to ta l  o f  the  invo ice  quant i t ies ,  ad jus ted  fo r  was te .  

TABLE OF CONTENTS INDEX



SECTION 417 

510 
 

(2 )  Mixes Conta ining RAP:  

Aspha l t  cement  wi l l  be measured by  the  ton  on  the bas is o f  the aspha l t  
cement  conten t  de termined in  accordance wi th  Subsec t ions  417-7 .04(A)  
and (C)  o f  the  spec i f i ca t ions  fo r  each lo t  o f  aspha l t ic  concre te  accepted .   
The average aspha l t  cement  conten t  wi l l  be  mul t ip l ied  by  the  number  of  
tons  o f  aspha l t ic  concre te in  tha t  lo t  to  de termine the  amount  o f  aspha l t  
cement .   At  the  d isc re t ion  o f  the  Engineer ,  aspha l t  cement  may be 
measured by  add ing invo ice  quant i t ies  to  the  RAP b inder  used,  ad jus ted 
as  necessary  fo r  was te .   RAP b inder  used sha l l  be  de termined by 
mul t ip ly ing the  RAP b inder  conten t  de termined in  Subsec t ion  417-
7 .04(D)  o f  the  spec i f i ca t ions  by  the  number  o f  tons  o f  d ry  RAP mater ia l  
used in  tha t  lo t .  Waste  genera ted  f rom s tar tup  o f  the  aspha l t  p lan t  wi l l  
be  cons idered to  have a  b inder  conten t  o f  3 .0  percent .   In  no  case sha l l  
the  measured amount  o f  aspha l t  cement  fo r  payment  be  grea ter  than the 
to ta l  o f  the  invo ice  quant i t ies  p lus the  RAP b inder  as  de termined above, 
ad jus ted  fo r  was te .  

(C)   Minera l  Admixture:  

Minera l  admix tu re  wi l l  be  measured by  the  ton  fo r  the  minera l  admix tu re 
ac tua l ly  used in  accordance wi th  Subsec t ion  403-2  o f  the  spec i f i ca t ions .  

417-9 Basis  of  Payment:  

The accepted  quant i t ies  o f  aspha l t ic  concre te ,  measured as  prov ided 
above, wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  ad jus ted  by  the 
appropr ia te  pay  fac tors  as  here ina f te r  p rov ided. 

When Warm Mix  Aspha l t  (WMA) techno logies  are  used in  the  mix tu re ,  no 
separa te  payment  wi l l  be  made fo r  WMA add i t ives  or  techno logies ,  
necessary  ho t  p lan t  mod i f ica t ions ,  o r  o ther  assoc iated  cos ts .  

For  the  purpose o f  de termin ing acceptab i l i t y  and appropr ia te  pay 
fac to rs ,  each un i t  o f  aspha l t ic  concre te  wi l l  be  inc luded in  th ree  separa te 
lo ts :  a  “spread lo t ” ,  a  “mix tu re  p roper t ies  lo t ” ,  and a  “compact ion  lo t ” .   
The to ta l  un i t  p r ice  fo r  any  un i t  o f  accepted  aspha l t ic  concre te  wi l l  be 
the  cont rac t  un i t  p r ice ,  adjus ted  by  the app l icab le  spread lo t  pay  fac to r ,  
mix tu re  p roper t ies  lo t  pay fac to r ,  and compact ion  lo t  pay  fac to r .  

The cont rac tor  may request  to  p lace  the  f i rs t  lo t  o f  each mix  type  as  a 
tes t  s t r ip .   Requests to  p lace  a  tes t  s t r ip  sha l l  be  made in  wr i t ing and 
acknowledged by  the  Engineer  pr io r  to  s tar t  o f  p roduc t ion .   A tes t  s t r ip  
sha l l  be  l imi ted  to  1 ,000 tons and may on ly  be  p laced on  shou lders ,  
ramps,  c ross  roads ,  o r  other  a reas  approved by  the  Engineer .   A  tes t  
s t r ip  sha l l  be  exc luded f rom the  mix tu re  p roper t ies  lo t  pay  fac to r  and the 
compact ion  lo t  pay  fac to r ;  however ,  a l l  o ther  p rov is ions  o f  Subsec t ion 
417-9  o f  the  spec i f i ca t ions  sha l l  s t i l l  app ly  to  such areas .  

The Engineer  may exc lude aspha l t ic  concre te  f rom the  spread lo t  and 
f rom the  spread lo t  pay  fac to r  ca lcu la t ions  i f  the  Engineer  de termines 
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tha t  the  proposed use o f  the  mater ia l  o r  the  ex is t ing sur face  cond i t ions 
are  no t  conduc ive  to  the  use  o f  spread lo ts .  

The Engineer  may exc lude cer ta in  loca t ions f rom the  mix tu re p roper t ies 
lo t  and/or  the  compact ion  lo t  and f rom the  random sampl ing used in 
de termin ing the  mix tu re proper t ies lo t  pay  fac tor  and/or  the  compact ion 
lo t  pay  fac to r  shou ld  the  Engineer  de termine tha t  the  loca t ion  o f  the  work 
p rec ludes  normal  cons t ruc t ion  opera t ions .  

(A)   Spread Lot  Pay Factor:  

The spread lo t  pay  facto r  wi l l  be  de termined in  accordance wi th  
Subsec t ion  417-7 .03  o f  the  spec i f i ca t ions .   I f  the quant i ty  in  a  spread 
lo t  i s  found to  vary  by  more  than +5.0  percent  f rom the  requ i red  quant i ty ,  
no  payment  wi l l  be  made fo r  the  mater ia l  wh ich  exceeds +5.0  percent ,  
inc lud ing aspha l t  cement  and minera l  admix tu re .   I f  the  quant i ty  is  found 
to  vary  by  more  than -12 .0 percent  f rom the  requ i red quant i ty ,  the  spread 
lo t  wi l l  be  re jec ted .  

(B)   Mixture  Propert ies  Lot  Pay Factor:  

The mix tu re  p roper t ies  lo t  pay fac to r  sha l l  be de termined in  accordance 
wi th  the  fo l lowing procedure :  

(1 )  The ind iv idua l  PT va lues  and pay  fac to rs  fo r  Gradat ion ,  
Aspha l t  Cement  Conten t ,  and Ef fec t ive  Vo ids  shal l  be  
de termined as  se t  fo r th  in  Subsec t ion  417-7 .04  of  the 
spec i f i ca t ions ;  

(2 )  A s ingle  pay  fac to r  sha l l  be  de termined fo r  Gradat ion  and 
Aspha l t  Cement  Conten t .   That  pay  fac to r  sha l l  be  the 
lowest  pay  fac to r  for  the  ind iv idua l  measured 
charac ter is t ics fo r  Gradat ion  and Aspha l t  Cement 
Conten t ;  and 

(3 )  I f  no  ind iv idua l  PT va lue  in  (1 )  above is  less  than 50 ,  the 
mix tu re  p roper t ies  lo t  pay fac to r  sha l l  be  the  sum of  the  
pay  fac tor  de termined in (2 )  above and the  Ef fec t ive 
Vo ids  pay  fac to r .   The negat ive  pay  fac to r  fo r  mix tu re 
p roper t ies  sha l l  no t  exceed $3 .00  per  ton .   I f  any  
ind iv idua l  PT va lue  is  less  than 50 ,  the  lo t  i s  in  re jec t  
and the  prov is ions  in Subsec t ion  417-9(E)  o f  the 
spec i f i ca t ions  sha l l  app ly.  

(C)   Compact ion Lot  Pay Fac tor:  

The compact ion  lo t  pay fac to r  sha l l  be  de termined as  se t  fo r th  in  
Subsec t ion  417-7 .05(B)  of  the  spec i f i ca t ions .  
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(D)   Determinat ion of  Lot  Pay Factors  on Contracts 
 Involv ing Mult iple  Projects:  

When more  than one pro jec t  is  inc luded in  a  s ingle cont rac t ,  p lacement 
dur ing a  sh i f t  o r  ha l f  sh i f t  o f  p roduc t ion  may encompass  more  than one 
pro jec t .   In  such case,  the  app l icab le  spread lo t  pay  fac to r ,  mix tu re 
p roper t ies  lo t  pay  fac to r ,  and compact ion  lo t  pay fac to r  fo r  each pro jec t  
sha l l  be  de termined as  fo l lows:  

(1 )  Spread lo t  pay  fac to rs  wi l l  be  de termined separa te ly  fo r  
each pro jec t  u t i l i z ing the  procedure  se t  fo r th  in  
Subsec t ion  417-7 .03  o f  the  spec i f i ca t ions ;  

(2 )  The ind iv idua l  PT va lues  and pay  fac to rs  fo r  Gradat ion ,  
Aspha l t  Cement  Conten t ,  and Ef fec t ive  Vo ids  wi l l  be  
de termined f rom the  resu l ts  o f  the random samples taken 
and tes ted  in  accordance wi th  Subsec t ion  417-7 .04  o f  the 
spec i f i ca t ions ,  regard less  o f  wh ich  pro jec t (s)  the 
samples  fa l l  w i th in ;  

(3 )  PT va lues  and pay  fac to rs  fo r  compact ion ,  fo r  those 
areas  sub jec t  to Subsec t ion 417-7 .05(B)  o f  the 
spec i f i ca t ions ,  sha l l  be  determined f rom separa te  se ts  o f  
core  samples  fo r  each pro jec t  u t i l i z ing the procedure  se t  
fo r th  in  tha t  Subsec t ion ;  

(4 )  The mix tu re  p roper t ies  lo t  pay  fac to r  sha l l  be  de termined 
separa te ly  fo r  each pro jec t  in  accordance wi th  
Subsec t ion  417-9(B)  o f  the  spec i f i ca t ions ,  u t i l i z ing the  
ind iv idua l  pay  fac to rs  de termined in  (2 )  above;  and 

(5 )  The compact ion  lo t  pay fac to r  sha l l  be  de termined 
separa te ly  fo r  each pro jec t  in  accordance wi th  
Subsec t ion  417-9(C)  o f  the  spec i f i ca t ions ,  u t i l i z ing the  
pay  fac to r  de termined in  (3 )  above. 

(E)   Acceptabi l i ty :  

Aspha l t ic  concre te  inc luded in  any  mix tu re  p roper t ies  lo t  possess ing an 
ind iv idua l  PT va lue  lower  than 50  fo r  Gradat ion ,  Aspha l t  Cement 
Conten t ,  o r  Ef fec t ive Vo ids  wi l l  be  re jec ted .   Aspha l t ic  concre te inc luded 
in  any  compact ion  lo t  possess ing a  PT va lue  lower  than 50  wi l l  be  
re jec ted .  

Wi th in  15  days  a f te r  rece iv ing no t ice  tha t  a  spread lo t ,  mix tu re  p roper t ies 
lo t ,  o r  compact ion  lo t  o f  aspha l t ic  concre te  has been re jec ted  by  the 
Engineer ,  the  cont rac tor  may submi t  a  wr i t ten  proposa l  to  accept  the 
mater ia l  in  p lace  a t  the app l icab le  max imum negat ive  pay  fac to r (s ) .   
Max imum negat ive  pay  fac to rs  a re  de f ined as  a  minus  $1 .00  per  ton  for  
spread lo ts ,  minus $5 .00 per ton fo r  compact ion  lo ts ,  minus $3 .00  per 
ton  fo r  mix tu re  p roper t ies lo ts  in  re jec t  fo r  gradat ion  on ly ,  minus  $5 .00 
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per  ton  fo r  mix tu re  p roper t ies  lo ts  in  re jec t  fo r  aspha l t  cement  conten t  
and/or  e f fec t ive  vo ids  on ly ,  and minus  $5 .00  per  ton  fo r  mix tu re 
p roper t ies  lo ts  in  re jec t  for  aspha l t  cement  conten t  and/or  e f fec t ive  vo ids 
and a lso  gradat ion .   Pos i t i ve  mix tu re  p roper t ies  lo t  pay  fac to rs  become 
zero  when the  compact ion  lo t  i s  in  re jec t  and the  mater ia l  i s  a l lowed to 
be  le f t  in  p lace .   In  add i t ion ,  fo r  any mix tu re  p roper t ies  lo t  tha t  is  in  
re jec t  due to  aspha l t  cement  conten t  bu t  a l lowed to  remain  in  p lace,  
payment  sha l l  no t  be  made fo r  aspha l t  cement  quant i t ies  in  excess o f  
the  upper l imi t  (UL)  as de termined in  Subsec t ion  417-7 .04(A)  o f  the 
spec i f i ca t ions .  

The proposa l  sha l l  con ta in  an engineer ing ana lys is  o f  the  an t ic ipa ted 
per fo rmance o f  the  asphal t ic  concre te  i f  le f t  in  p lace .   The engineer ing 
ana lys is  sha l l  a lso  de ta i l  any  proposed cor rec t ive  ac t ion ,  and the 
an t ic ipa ted  e f fec t  o f  such cor rec t ive  ac t ion  on  the  per fo rmance.   The 
engineer ing ana lys is  sha l l  be  per fo rmed by  an  independent p ro fess iona l  
engineer  exper ienced in aspha l t ic  concre te tes t ing and the  deve lopment 
o f  aspha l t ic  concre te  mix des igns .   I f  a  re jec ted  mix tu re  p roper t ies  lo t  
o r  a  re jec ted  compact ion  lo t  i s  submi t ted  fo r  refe ree  tes t ing by  the 
cont rac tor ,  the  15  days  a l lowed to  p repare  an  engineer ing ana lys is  wi l l  
begin  upon no t i f i ca t ion  o f  re fe ree  tes t  resu l ts .  

Wi th in  th ree work ing days,  the  Engineer  wi l l  de termine  whether o r  no t  to 
accept  the  cont rac tor ’s  p roposa l .   I f  the  proposa l  is  no t  accepted ,  the 
aspha l t ic  concre te  sha l l  be  removed a t  no  add i t iona l  cos t  to  the 
Depar tment  and rep laced wi th  aspha l t ic  concre te  meet ing the 
requ i rements  o f  these spec i f i ca t ions .   I f  the  proposa l  is  accepted ,  the 
aspha l t ic  concre te  sha l l  remain  in  p lace  a t  the  app l icab le  max imum 
negat ive  pay  fac to r (s ) ,  and any  necessary  cor rect ive  ac t ion  sha l l  be 
per fo rmed a t  no  add i t ional  cos t  to  the  Depar tment .  

The Depar tment  reserves the  r igh t  to  suspend the work  shou ld  any  of  
the  fo l lowing cond i t ions  occur :  

(1 )  The occur rence o f  two or  more  re jec ted  lo ts  wi th in  any 
10  consecut ive  produc t ion  lo ts ;  

(2 )  The occur rence o f  th ree consecut ive  negat ive  mix tu re 
p roper t ies  lo t  pay fac to rs o r  th ree  consecut ive negat ive  
compact ion  lo t  pay  fac to rs ;  and/or  

(3 )  The occur rence o f  f i ve  o r  more  pay  fac to rs that  a re 
negat ive  e i ther  fo r  a  mix tu re  p roper t ies  lo t  o r  fo r  a 
compact ion  lo t  wi th in  any  10  consecut ive  produc t ion lo ts .  

I f  the  Depar tment  e lec ts  to  suspend the  work  fo r  any  o f  these cond i t ions ,  
the  cont rac tor  sha l l  e i ther  submi t  a  rev ised mix  des ign  in  accordance 
wi th  Subsec t ion  417-4 o f  the  spec i f i ca t ions ,  o r  submi t  fo r  the  Engineer ’s  
approva l  a  wr i t ten  engineer ing ana lys is .   The engineer ing ana lys is  sha l l  
de ta i l  the  course o f  ac t ion  necessary  to  cor rec t  de f ic ienc ies in  the 
cont rac tor ’s  p resent  p roduc t ion  methods  such that  fu r ther  p roduc t ion 
can be  accompl ished wi thout  excess ive amounts  o f  aspha l t ic  concre te 
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in  pena l ty  o r  re jec t ion .   I f  approved by  the  Engineer ,  the  rev ised mix  
des ign  or  the  course  o f  ac t ion  proposed in  the  engineer ing ana lys is ,  
sha l l  be imp lemented and the  work  may cont inue.   Cos ts  o r  de lays due 
to  the  prov is ions  o f  th is  subsec t ion  are  no t  compensab le .  

(F)   Asphal t  Cement:  

(1 )  Non-RAP Mixes:  

Payment  fo r  aspha l t  cement  wi l l  be  made by  the  ton .   Ad jus tments  in  
payment  sha l l  be  made in  accordance wi th  the  requ i rements  of  
Subsec t ion  1005-3 .01  o f  the  spec i f i ca t ions .  

(2 )  Mixes Conta ining RAP:  

When RAP is  used in  the mix tu re ,  payment  for  aspha l t  cement  wi l l  be 
made by the  ton  fo r  the to ta l  aspha l t  cement  as de termined in  Subsec t ion 
417-8(B) (2)  o f  the  spec i f i ca t ions .   Ad jus tments  in  payment  sha l l  be  made 
in  accordance wi th  the  requ i rements  o f  Subsec t ion  1005-3 .01  o f  the 
spec i f i ca t ions  fo r  the  v i rg in  b inder  on ly .  

(G)   Minera l  Admixture:  

Minera l  admix tu re  wi l l  be  pa id  fo r  a t  the  predetermined pr ice  es tab l ished 
in  the  Bidd ing Schedu le .  

(H)   Smoothness:  

When requ i red  in  the  Spec ia l  Prov is ions ,  payment  fo r  smoothness  sha l l  
be  made in  accordance wi th  the  requ i rements  o f  Subsec t ion  109.13  o f  
the  spec i f i ca t ions .  

( I )   Stat is t ica l  Acceptance: 

The “Tota l  Percentage o f  Lo t  wi th in  UL and LL  (PT) ”  sha l l  be  de termined 
in  accordance wi th  Subsec t ion  109.11  o f  the  spec i f i ca t ions .  

Pay  Fac tors  (PF)  sha l l  be  de termined by  en ter ing Tab le  417-3  wi th  PT.  
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TABLE 417-3  
PAY FACTORS 

Mater ia l  Spread Mixture  Propert ies  and Compact ion 

Negat ive  
Var iance 

% 

Pay 
Factor  

(Dol lars  
per  Ton)  

PT 

Pay Factors  (Dol lars  per  Ton)  
Gradat ion 

and 
Asphal t  
Cement  
Content  

Ef fect ive 
Voids  Compact ion 

2.1  -    3 .0 -  0 .10 100 0 .00 +  2 .00 +  2 .00 
3 .1  -    4 .0 -  0 .20 95  -  99 0 .00 +  0 .50 +  0 .50 
4 .1  -    5 .0 -  0 .30 90  -  94 0 .00 0 .00 0 .00 
5 .1  -    6 .0 -  0 .40 85  -  89 0 .00 -  0 .25 -  0 .25 
6 .1  -    7 .0 -  0 .50 80  -  84 -  0 .25 -  0 .50 -  0 .50 
7 .1  -    8 .0 -  0 .60 75  -  79 -  0 .50 -  0 .75 -  0 .75 
8 .1  -    9 .0 -  0 .70 70  -  74 -  0 .75 -  1 .00 -  1 .00 
9 .1  -  10 .0 -  0 .80 65  -  69 -  1 .00 -  1 .25 -  1 .25 

10 .1  -  11 .0 -  0 .90 60  -  64 -  1 .50 -  1 .50 -  1 .75 
11 .1  -  12 .0 -  1 .00 55  -  59 -  2 .00 -  2 .00 -  2 .25 
More  than 

12 .0 Re jec t  
50  -  54 -  2 .50 -  2 .50 -  3 .00 

Less 
than 
50 

Re jec t -See Subsec t ion  417-9(E)  See Subsec t ions 
417-9(A)  and (E)  

 
(J )   Referee Test ing:  

(1 )  Referee Test ing Performed for  Mixture  Propert ies 
Only:  

With in  15  days  a f ter  wr i t ten  no t i f i ca t ion  to  the  contrac tor  o f  tes t  resu l ts  
fo r  a  par t icu lar  mix tu re p roper t ies lo t ,  the  cont rac tor  may make a  wr i t ten 
reques t  fo r  re fe ree tes t ing.   The re fe ree  tes t ing sha l l  be  per fo rmed by 
an  independent  approved labora tory  des ignated  by  the  Depar tment .   The 
tes t ing o f  the  samples  wi l l  be  per fo rmed by  the independent  tes t ing 
labora tory  wi thout  knowledge o f  the spec i f i c  p ro ject  cond i t ions  such as 
the  ident i ty  o f  the cont rac tor  o r  mix  des ign  laboratory ,  the tes t  resu l ts  
by  the  Depar tment ,  o r  the mix  des ign  ta rge ts  fo r  gradat ion and e f fec t ive 
vo ids .   The aspha l t ic  concre te  samples  prev ious ly saved wi l l  be  tes ted 
fo r  the  fo l lowing proper t ies :  
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Test  Property  Test  Method 
Aspha l t  Cement  Conten t  
(See Note  1)  Ar izona Tes t  Method 427 (428 fo r  

RAP mixes)  Gradat ion 
Gyra tory  Dens i ty  AASHTO T 312 (See Note  2)  
Max imum Theore t ica l  
Dens i ty  Ar izona Tes t  Method 417 

Ef fec t ive  Vo ids  Ar izona Tes t  Method 424 
Notes :  

(1 )  I f  a  cor rec t ion  to  the  aspha l t  cement  conten t  by  ign i t ion  
fu rnace tes t ing is  made in  accordance wi th  Subsec t ion  417-
7 .04(B)  o f  the  spec i f i ca t ions ,  o r  i f  RAP is  used in  the  mix tu re,  
the  aspha l t  cement  conten t  sha l l  no t  be  sub jec t  to  re fe ree 
tes t ing.  

(2 )  Except  compact ion  sha l l  be  per fo rmed to  the  number  o f  
gyra t ions  spec i f ied  fo r  N-max in  Note  4  o f  Tab le  417-1  and 
the  dens i ty  o f  the  compacted  spec imens sha l l  be ca lcu la ted 
fo r  N-des ign  gyra t ions .  

 
The resu l ts  o f  the re fe ree tes t ing wi l l  be b ind ing on  bo th  the cont rac tor  
and the  Depar tment .  

Us ing the  re fe ree  tes t ing resu l ts ,  the  Engineer  wi l l  de termine  new PT’s  
fo r  a l l  charac ter is t ics ,  wi th  the except ion o f  aspha l t  cement  conten t  i f  a  
cor rec t ion  to  the  ign i t ion  fu rnace va lue  was made as  spec i f ied  in 
Subsec t ion  417-7 .04(B)  o f  the  spec i f i ca t ions ,  o r  i f  RAP is  used in  the  
mix tu re .  

When re fe ree  tes t ing is  per fo rmed on a  mix tu re  p roper t ies  lo t ,  the 
re fe ree  tes t  resu l t  for  the average max imum theore t ica l  dens i ty  wi l l  be 
used to  de termine a  new PT fo r  compact ion .  

The Depar tment  wi l l  pay  fo r  the  re fe ree  tes t ing;  however ,  i f  the  combined 
pay  fac to r  o f  the  lo t  (Mix tu re  Proper t ies  p lus  Compact ion)  does  no t  
improve or  is  reduced, o r  i f  e i ther  the  mix ture  p roper t ies  lo t  or  
compact ion  lo t  remains  in  re jec t  o r  is  p laced in  re jec t ,  payment  to  the 
cont rac tor  fo r  aspha l t ic  concre te  sha l l  be  reduced by  the  amount  o f  the 
cos t  o f  the  re fe ree  tes t ing fo r  the  mix tu re  p roper t ies  o f  tha t  par t icu lar  
lo t .  

(2 )  Referee Test ing Performed for  Compact ion Only:  

With in  15  days  a f ter  wr i t ten  no t i f i ca t ion  to  the  contrac tor  o f  tes t  resu l ts  
fo r  a  par t icu la r  compact ion  lo t ,  the  cont rac tor  may make a  wr i t ten  
reques t  fo r  re fe ree  tes t ing.   The bu lk  dens i ty  o f  each o f  the  cores 
prev ious ly  saved wi l l  be  de termined in accordance wi th  the  requ i rements 
o f  Ar izona Tes t  Method 415 by  an independent  tes t ing labora tory 
des ignated  by  the  Depar tment .   The tes t ing o f  the  cores  wi l l  be 
per fo rmed by  the  independent  tes t ing labora tory  wi thout  knowledge o f  
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the  spec i f i c  p ro jec t  cond i t ions ,  such as  the  ident i ty  o f  the  cont rac tor  o r  
mix  des ign  labora tory ,  or  the  tes t  resu l ts  by  the  Depar tment .   The 
percent  a i r  vo ids  wi l l  be de termined in  accordance wi th  Ar izona Tes t  
Method 424.   The max imum theore t ica l  dens i ty  used in  the  de terminat ion 
o f  a i r  vo ids  wi l l  be  the  average o f  the  four  max imum theore t ica l  dens i t ies 
de termined for  the  lo t  in  Subsec t ion  417-7 .04  o f  the  spec i f i ca t ions .  

The resu l ts  o f  the re fe ree tes t ing wi l l  be b ind ing on  bo th  the cont rac tor 
and the  Depar tment .  

When re fe ree  tes t ing is  per fo rmed on a  compact ion lo t ,  the  Engineer  wi l l  
de termine  a  new PT fo r  compact ion  us ing the  re fe ree  tes t ing resu l ts .  

The Depar tment  wi l l  pay fo r  the  re fe ree  tes t ing;  however ,  i f  the  pay 
fac to r  o f  the compact ion lo t  does no t  improve or  is  reduced,  o r  the 
compact ion  lo t  remains  in  re jec t  o r  is  p laced in  re jec t ,  payment  to  the 
cont rac tor  fo r  aspha l t ic  concre te  wi l l  be  reduced by  the  amount  o f  the 
cos t  o f  re fe ree  tes t ing fo r  the  compact ion  o f  tha t  par t icu la r  lo t .  

(3 )  Referee Test ing Performed for  Both Mixture  
Propert ies  and Compact ion:  

When re fe ree  tes t ing is  per fo rmed,  as  descr ibed above,  fo r  bo th  the 
mix tu re  p roper t ies  lo t  and the  compact ion  lo t ,  the  Engineer  wi l l  use  the  
re fe ree  tes t  resu l ts  to  determine new PT’s  as  spec i f ied  in  Subsec t ions 
417-9(J) (1 )  and 417-9(J ) (2 )  o f  the  spec i f i ca t ions .  

The Depar tment  wi l l  pay  fo r  the  re fe ree  tes t ing;  however ,  i f  the  combined 
pay  fac to r  o f  the  lo t  (Mix tu re  Proper t ies  p lus  Compact ion)  does  no t  
improve or  is  reduced, o r  i f  e i ther  the  mix ture  p roper t ies  lo t  or  
compact ion  lo t  remains  in  re jec t  o r  is  p laced in  re jec t ,  payment  to  the 
cont rac tor  fo r  aspha l t ic  concre te  sha l l  be  reduced by  the  amount  o f  the 
cos t  o f  the  re fe ree  tes t ing fo r  the  mix tu re  p roper t ies  and compact ion  o f  
tha t  par t icu la r  lo t .  
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SECTION 501 PIPE CULVERT AND STORM DRAINS:  

501-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing p ipe  and a l l  o ther 
mater ia ls  requ i red  and the  ins ta l l ing o f  p ipe ,  inc lud ing excavat ing,  and 
fu rn ish ing,  p lac ing,  and compact ing back f i l l  mater ia l ,  a l l  in  accordance 
wi th  the  de ta i ls  shown on the  p lans  and the  requ i rements  o f  the 
spec i f i ca t ions .  

At  each loca t ion where a p ipe  is  to be ins ta l led ,  the  pro jec t  p lans wi l l  
spec i fy  the  s ize  and approx imate  length  a long wi th  the  requ i rements  fo r  
each approved op t ion  a t  tha t  loca t ion ,  such as  the  wa l l  th ickness ,  
cor rugat ion  conf igura t ion ,  coa t ings ,  l in ings ,  c lass ,  and s t rength .  

At  each such spec i f ied loca t ion ,  p ipe  o f  one k ind  and mater ia l  sha l l  be 
se lec ted  by  the  cont rac tor  f rom the  op t ions  shown.  A l l  con t iguous  p ipe 
and a l l  meta l  p ipe  in  c lose  prox imi ty  sha l l  be  of  the  same k ind  and 
mater ia l .   Spec ia l  sec t ions ,  f i t t ings ,  e lbows,  b ranch connect ions ,  
tapered in le ts ,  end sec t ions ,  connectors ,  coup l ing,  and o ther  such i tems 
sha l l  be  o f  the  same mater ia l  and coat ing as  the  p ipe  to  wh ich  they  are 
a t tached un less  o therwise  s ta ted  in  the  spec i f i ca t ions .  

When t rench ing to  depths  in  excess  o f  5 fee t  is  requ i red ,  p r ior  to 
cons t ruc t ion  the  cont rac tor  sha l l  submi t  in  wr i t ing to  the  Engineer  a 
de ta i led  descr ip t ion  o f  i t s  p roposed t rench ing opera t ions ,  inc lud ing 
shor ing methods .  

501-2 Mater ia ls :  

501-2 .01 Al l  Pipe Except  Nonreinforced,  Cast - In-Place:  

Except  fo r  nonre in forced,  cas t - in -p lace  concre te  p ipe ,  mater ia ls  sha l l  
con form to  the  requ i rements  o f  Sec t ion  1010 o f  the spec i f i ca t ions .  

501-2 .02 Nonreinforced,  Cast - In-Place:  

Concre te  fo r  cons t ruc t ing the  cas t - in -p lace  concre te  p ipe  sha l l  con form 
to  the  requ i rements  o f  Sec t ion  1006 o f  the  spec i f i ca t ions  fo r  Class  S 
concre te ,  except  as  spec i f ied  here in .  

Class  S concre te  sha l l  have a  min imum compressive  s t rength  o f  3 ,000 
pounds per  square  inch  at  28  days .  

The proposed s lump in  the  mix  des ign  fu rn ished by the  cont rac tor  sha l l  
be  the  min imum requ i red  to  permi t  p roper  p lacement  o f  the  concre te 
wi thout  harmfu l  segregat ion ,  b leed ing or  incomple te  conso l ida t ion .  
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The max imum s ize  o f  the coarse  aggregate  fo r  p ipes  48  inches  or  less 
in  d iameter  sha l l  be  1  inch  and fo r  p ipes  larger  than 48  inches  in 
d iameter  sha l l  be  1-1 /2  inches .  

501-3 Construct ion Requirements:  

501-3 .01 Preparat ion of  Foundat ions,  Trenches,  and 
Embankments:  

A t rench cond i t ion  is  de f ined as  a  t rench wh ich  has  ver t ica l  s lopes  to  a 
po in t  a t  leas t  1  foo t  above the  top  o f  the  p ipe  and i ts  max imum wid th  is  
as  de ta i led  on  the  p lans .  

Un less  spec i f ied  o therwise ,  the  cont rac tor  may insta l l  p ipe  in  e i ther  a  
non- t rench cond i t ion  or  a  t rench cond i t ion  in  na tura l  ground or  in  
embankment .  

Where  rock ,  hardpan,  o r  o ther  uny ie ld ing mater ia l  i s  encountered ,  such 
mater ia l  sha l l  be  removed be low the  ver t ica l  l imi ts  as  shown on the  
p lans .   The depth  to  be removed sha l l  be a t  leas t  12 inches  or  as  
des ignated  by  the  Engineer .   The wid th  to  be removed sha l l  depend on 
whether  a  t rench or  non-t rench cond i t ion  ex is ts .   I f  a  t rench cond i t ion 
ex is ts ,  the  wid th  o f  the  t rench as  shown on the  p lans  sha l l  be  main ta ined 
th roughout  the  add i t iona l  depth .   I f  a  non- t rench cond i t ion  ex is ts ,  the 
wid th  o f  the  remova l  sha l l  be  a  min imum of  the  ou ts ide  d iameter  o f  the 
p ipe  p lus  2  fee t  fo r  p ipe  under  4 fee t  in  d iameter ,  o r  a  min imum of  the 
ou ts ide  d iameter  o f  the  p ipe  p lus  3 fee t  fo r  p ipe o f  4  o r  more  fee t  in  
d iameter .   The overexcavated  area  sha l l  be  back f i l led  wi th  s t ruc tu re 
back f i l l  mater ia l  as  des ignated  in  Subsec t ion  203-5 .03(B) (1)  o f  the 
spec i f i ca t ions  and compacted  in  layers  no t  exceed ing 6  inches  in  depth .  

When a f i rm foundat ion is  no t  encountered  a t  the bo t tom o f  the  ver t ica l  
l imi ts  as  shown on the  p lans  due to  so f t ,  spongy,  o r  o ther  uns tab le  so i l ,  
such  uns tab le  so i l  sha l l  be  removed fo r  a  wid th  o f  at  leas t  the  hor izon ta l  
ou ts ide  d imens ion  o f  the  p ipe  on  each s ide  o f  the  p ipe  and to  the  depth 
spec i f ied  by  the  Engineer .   The uns tab le  so i l  removed sha l l  be  rep laced 
wi th  s t ruc tu re  back f i l l  mater ia l  as  des ignated in  Subsec t ion  203-
5 .03(B) (1)  o f  the  spec i f i ca t ions  and compacted  in  6 - inch  l i f t s .  

The comple ted  foundat ion  sha l l  be  f i rm fo r  i ts  fu l l  length  and wid th .   
When spec i f ied  on  the  pro jec t  p lans ,  the  foundat ion  sha l l  have a 
longi tud ina l  camber  o f  the  magn i tude spec i f ied .  
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501-3 .02 Bedding:  

(A)   Bedding Mater ia l :  

(1 )  Genera l :  

Bedd ing mater ia l  fo r  a l l  p ipe  may be  se lec ted  f rom excavat ion  or  f rom a 
source  se lec ted  by  the  cont rac tor  and sha l l  con form to  the  fo l lowing 
aggregate  gradat ion :  

Sieve Size  Percent  Passing 
1-1 /2  inch 100 

1  inch 90  -  100 
No.  8  35  -  80 

No.  200 0  -  8 .0 
 
In  add i t ion  to  the  above gradat ion  requ i rements ,  thermop las t ic  p ipe 
bedd ing mater ia l  sha l l  inc lude no  more  than 50 percent  pass ing a  No. 
100 s ieve .  

The p las t ic i ty  index  o f  the bedd ing mater ia l  for  a l l  p ipe  sha l l  no t  exceed 
8  when tes ted  in  accordance wi th  the  requ i rements o f  AASHTO T 90 .  

Bedd ing mater ia l  fo r  a l l  p ipe  sha l l  have a  va lue  o f  res is t iv i ty  no t  less 
than 2 ,000 ohm-cent imeters  un less  o therwise  spec i f ied  or  approved by 
the  Engineer .   Bedd ing mater ia l  sha l l  have a  pH value  be tween 6 .0  and 
10 .0 ,  inc lus ive ,  fo r  a l l  meta l  p ipe  ins ta l la t ions  except  a luminum.  
Bedd ing mater ia l  fo r  a luminum p ipe  ins ta l la t ions  sha l l  have a  pH va lue 
be tween 6 .0  and 9 .0 ,  inc lus ive .   Bedd ing mater ia l  sha l l  have a  pH va lue 
be tween 6 .0  and 12 .0 ,  inc lus ive ,  for  a l l  concre te  o r  p las t ic  p ipe 
ins ta l la t ions .   Tes ts  fo r  pH and res is t iv i ty  sha l l  be in  accordance wi th 
the  requ i rements  o f  Ar izona Tes t  Method 236. 

(2 )  Standard Aggregate  Bedding Mater ia l :  

Standard  aggregate  bedd ing mater ia l  sha l l  con form to  the  requ i rements  
spec i f ied  in  Subsec t ion  501-3 .02(A) (1)  o f  the  speci f i ca t ions ,  and sha l l  
be  p laced and mechan ica l ly  compacted  in  8  inch  l i f ts  as  here in  spec i f ied .  
Other  methods o f  p lacement  and compact ion ,  inc lud ing aggregate  s lu r ry 
and je t t ing sha l l  requ i re  pr io r  approva l  f rom the  Engineer .  

When an aggregate  s lu rry  mix tu re is  a l lowed,  the  max imum water 
conten t  sha l l  be  35  ga l lons  o f  water  per  ton  o f  bedding mater ia l .   Un less  
o therwise  approved by  the  Engineer ,  the s lu r ry shal l  be  compacted  wi th  
in te rna l  v ib ra to rs  in  accordance wi th  the  requ i rements  o f  Subsec t ion 
601-3 .03(D)  o f  the spec i f ica t ions .   Aggregate  s lu r ry sha l l  be  thorough ly  
mixed in  a  mixer  approved by  the  Engineer .  
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(3 )  Cement-Treated Slurry  Bedding Mater ia l :  

Aggregate  fo r  cement - t rea ted  s lu r ry  bedd ing mater ia l ,  p r io r  to  the  
add i t ion  o f  cement  and water ,  sha l l  con form to  the  requ i rements 
spec i f ied in  Subsec t ion  501-3 .02(A) (1)  o f  the  speci f i ca t ions .   One sack 
o f  cement  sha l l  be  added to  each cub ic  yard  o f  aggregate .   Cement -
t rea ted  s lu r ry  sha l l  be  thorough ly  mixed in  a  mixer  o r  a t  a  cent ra l  ba tch 
p lan t  as approved by  the Engineer  and sha l l  have a  s lump o f  8  to  11 
inches .  

(B)   Placement  of  Bedding Mater ia l :  

(1 )  Genera l :  

Al l  t rash ,  fo rms,  sheet ing,  b rac ing,  and loose rock or  loose ear th sha l l  
be  removed f rom the  area in to  wh ich  bedd ing mater ia l  i s  to  be  p laced. 

Bedd ing mater ia l  sha l l  be  p laced under  and around the  p ipe  f rom the 
bo t tom o f  the  t rench or  bedd ing l imi ts  to  the  e leva t ion  a t  the  po in t  o f  
max imum wid th  o f  the  p ipe  (spr ingl ine) ,  as  shown on the p lans .   At  the 
cont rac tor 's  op t ion ,  bedd ing mater ia l  may be  p laced above the  spr ingl ine 
o f  the  p ipe ,  a t  no  add i t iona l  cos t  to  the  Depar tment.  

For  p ipes  p laced in  a  non- t rench cond i t ion ,  as  shown on the  p lans ,  
s tandard  aggregate  bedd ing mater ia l  sha l l  be  used f rom 6  inches  be low 
the  p ipe  to  the  spr ingl ine .  

For  p ipes  p laced in  t rench cond i t ion ,  a  6 - inch  layer  o f  s tandard 
aggregate  bedd ing mater ia l  sha l l  be  p laced,  in  accordance wi th  the 
p lans ,  be tween the bo t tom o f  the t rench and the  bot tom o f  the  p ipe .   The 
remainder  o f  the  bedd ing,  f rom the bo t tom o f  the  p ipe  to the  spr ingl ine ,  
sha l l  be  e i ther  s tandard  aggregate  bedd ing mater ia l  o r  cement - t rea ted 
s lu r ry  as  tabu la ted  be low:  

(a )  For  p ipe  cu lver ts  o r  s to rm dra ins 36 inches  or  la rger ,  
cement - t rea ted  s lu r ry  sha l l  be used as bedd ing  
mater ia l  f rom the bo t tom o f  the  p ipe  to spr ingl ine ;  o r  

(b )  For  p ipe  cu lver ts  o r  s torm dra ins  less  than 36  inches 
in  d iameter ,  cement - t rea ted  s lu r ry  may be  
subs t i tu ted  for  s tandard  aggregate  bedd ing mater ia l  
f rom the  bo t tom o f  the  p ipe  to  spr ingl ine .  

Bedd ing mater ia l  sha l l  be  p laced in  a  manner wh ich  wi l l  p revent  
d is to r t ion ,  damage to ,  o r  d isp lacement  o f  the  p ipe  f rom i ts  in tended 
loca t ion .   Bedd ing mater ia l  sha l l  a lso  be p laced so  tha t  adequate  suppor t  
wi l l  be  prov ided in  the  haunch suppor t  a reas  fo r  the  p ipe .   Vo ids  or  loose 
so i ls  wh ich  are  found to  occur  due to  improper  p lacement  o r  compact ion 
o f  bedd ing mater ia ls  wi l l  resu l t  in  re jec t ion  o f  that  por t ion  o f  the  p ipe 
ins ta l la t ion .   Rep lacement o f  the p ipe wi l l  be  a t  no  add i t iona l  cos t  to  the 
Depar tment .  
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(2 )  Standard Aggregate  Bedding Mater ia l :  

Standard  aggregate  bedd ing mater ia l  sha l l  be p laced in  un i fo rm 
hor izon ta l  layers  no t  exceed ing 8  inches  in  depth be fore  compact ion .  
When aggregate  s lu r ry  o r  je t t ing is  a l lowed,  bedd ing mater ia l  sha l l  be 
p laced in  un i fo rm hor izonta l  layers  no t  exceed ing 4 fee t  in  depth .  

(3 )  Cement-Treated Slurry  Bedding Mater ia l :  

Cement - t rea ted  s lu r ry  bedd ing mater ia l  sha l l  be  p laced in  a  un i fo rm 
manner  tha t  wi l l  p revent  vo ids in ,  o r  segregat ion  o f ,  the  bedd ing 
mater ia l ,  and wi l l  no t  f loat  o r  sh i f t  the  cu lver t  o r  p ipe .   Cement - t rea ted 
s lu r ry  bedd ing mater ia l  sha l l  be  p laced f rom bottom o f  p ipe  to  p ipe  
spr ingl ine .   No back f i l l ing above the  cement - t reated  s lu r ry  sha l l  be 
commenced un t i l  24  hours  a f te r  the  cement - t rea ted  s lu r ry  has  been 
p laced. 

(C)   Compact ion of  Bedding Mater ia l :  

(1 )  Genera l :  

Compact ion  o f  bedd ing mater ia l  sha l l  be  per fo rmed wi thout  damage to  
the  p ipe  and sur round ing in -p lace  mater ia l .   Spec ia l  care  sha l l  be  taken 
in  p lac ing,  shap ing and compact ing a l l  bedd ing mater ia l  under  haunches 
o f  p ipe  to  prevent  mov ing the  p ipe  or  ra is ing i t  f rom i ts  bedd ing.  

(2 )  Standard Aggregate  Bedding Mater ia ls :  

Standard  aggregate  bedd ing mater ia l  sha l l  be  compacted  to  a t  leas t  95 
percent  o f  the  max imum dens i ty  de termined in  accordance wi th  the 
requ i rements  o f  the  appl icab le  tes t  methods  o f  the  ADOT Mater ia ls  
Tes t ing Manua l ,  as  d i rec ted  and approved by  the  Engineer .  

When s tandard aggregate  bedd ing mater ia l  i s  a l lowed to  be p laced as 
an  aggregate  s lu r ry  o r  compacted  by  je t t ing,  the  mater ia l  p laced be low 
the  spr ingl ine  o f  the  p ipe  sha l l  be  compacted  pr io r  to  p lacement of  
mater ia l  above the  spr ingl ine  o f  the  p ipe .  

Je t t ing sha l l  no t  be  used fo r  any  mater ia l  p laced more  than 1  foo t  above 
the  top  o f  the  p ipe .  

Pond ing wi l l  no t  be  permi t ted  in  any  case. 

When a l lowed,  je t t ing shal l  be  done in  such a  manner  tha t  water  wi l l  no t  
be  impounded.   Je t t ing methods  sha l l  be supp lemented by the  use  o f  
v ib ra to ry  o r  o ther  compact ion  equ ipment  when necessary  to  ob ta in  the 
requ i red  compact ion .   Bedd ing mater ia l  compacted by  je t t ing sha l l  use 
the  leas t  amount  o f  water  tha t  wi l l  p roper ly  conso l ida te  the  mater ia l  and 
move the mater ia l  under the  p ipe to  e l imina te  voids .   A je t t ing probe 
sha l l  be  inser ted  in to  the  mater ia l .   I t  sha l l  be  o f  such length  as  to  reach 
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the  mater ia l  under  the  p ipe .   Water  sha l l  be  prov ided to  the  je t t ing probe 
a t  a  min imum pressure  o f  30  pounds per  square  inch .   The je t t ing probe 
sha l l  be  inser ted a t  un i fo rmly  spaced in te rva ls on bo th  s ides  o f  the p ipe ,  
a  max imum spac ing o f  3  fee t .  

When aggregate  s lu r ry o r  je t t ing is  a l lowed,  the  cont rac tor  sha l l  
excavate  ho les  in  the compacted aggregate  s lu r ry  o r  je t ted  bedd ing 
mater ia l  to  the  depths  and a t  the  loca t ions  des ignated  by  the  Engineer .   
These ho les  sha l l  be  o f  such s ize  as  to  a l low the  requ i red  dens i ty  tes t ing 
to  be per formed in a  sa fe  manner .   Upon comple t ion  o f  the  tes ts ,  the 
cont rac tor  sha l l  re f i l l  the  excavated  areas and compact  the  mater ia l  to  
the  requ i red  dens i ty  in  a  manner  sa t is fac to ry  to  the  Engineer .  

(3 )  Cement-Treated Slurry  Bedding Mater ia l :  

Cement - t rea ted  s lu r ry bedd ing mater ia l  sha l l  no t  requ i re  add i t ional  
compact ion a f te r  p lacement  up  to  p ipe spr ingl ine  i f  i t  meets  the mater ia l  
requ i rements  o f  Subsec t ion  501-3 .02(A)  o f  the  spec i f i ca t ions  and is  
p laced as  ou t l ined in  Subsec t ion  501-3 .02(B)  o f  the  spec i f i ca t ions .   The 
Engineer  may requ i re  the  use  o f  v ib ra tors  wi th  cement - t rea ted  s lu r ry 
bedd ing i f  the  f lu id i ty  o f  the  mix tu re  is  no t  su f f ic ient  to  f i l l  a l l  vo ids .   No  
dens i ty  tes ts  wi l l  be  requ i red  in  the  cement - t rea ted  s lu r ry  bedd ing 
mater ia l  as  p laced up  to  p ipe  spr ingl ine .  

501-3 .03 Insta l la t ion:  

(A)   Genera l :  

Pipe sha l l  be  hand led  care fu l ly .   Proper  fac i l i t ies  sha l l  be prov ided fo r  
hand l ing and lower ing the  sec t ions  o f  p ipe .   A l l  p ipes  wh ich  show defec ts 
due to negl igence or  rough hand l ing sha l l  be  removed and rep laced i f  so  
o rdered by  the  Engineer .   I f  damaged ga lvan ized s tee l  p ipe  is  no t  
rep laced i t  sha l l  be  repai red  in  accordance wi th  the  requ i rements o f  
AASHTO M 36.   Damage to  the  coat ing o f  b i tuminous  coated  p ipe sha l l  
be  repa i red  us ing mater ia l  con forming to  the  requ i rements  o f  AASHTO 
M 190.  

I f  the  Engineer  de termines  tha t  the  end o f  an  ex is t ing p ipe  is  damaged 
to  the  ex ten t  tha t  i t  cannot  be  repa i red  su f f ic ien t ly  to  be  jo ined proper ly  
to  the  new p ipe ,  the  damaged por t ion  sha l l  be  removed. 

Pipe  sha l l  be  ins ta l led  in  reasonab ly  c lose  conformi ty  wi th  the  l ines ,  
grades  and d imens ions  shown on the  pro jec t  p lans  or  spec i f ied  by  the 
Engineer .  

Pr io r  to  the  s tak ing o f  p ipe  cu lver ts  a  s tudy  o f  the  normal  f low o f  the  
dra inage sha l l  be  made.   As  a  resu l t  o f  the  s tudy ,  a  change in  length  or  
loca t ion o f  p ipe  may be requ i red  as approved by the  Engineer  to a t ta in 
p roper p lacement  o f  the p ipe .   P ipe  pro f i les  sha l l  be  approved by the 
Engineer  p r io r  to  cons t ruc t ing or  ins ta l l ing each s truc tu re .  
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Un less  o therwise  permi t ted  by  the  Engineer ,  the  ins ta l l ing o f  the  p ipe 
sha l l  begin  a t  the  downst ream end. 

Be l l  o r  groove ends  o f  r ig id  condu i ts  and ou ts ide  c i rcumferent ia l  laps  o f  
f lex ib le  condu i ts  sha l l  be  p laced fac ing ups t ream.  

He l ica l  cor rugated  p ipe  sha l l  be  ins ta l led  wi th  the  separa te  sec t ions 
f i rmly  jo ined together  wi th  the  cor rugat ions  in  a l ignment .  

Where  there  is  res t r ic ted  cover ,  the  bo l ts  o f  the  bands connect ing 
f lex ib le  p ipe  sha l l  be  advanced so  tha t  the  tops  o f  the  bo l ts  wi l l  be in 
l ine  wi th  o r  be low the  top o f  the  p ipe .  

When a luminum a l loys  come in  contac t  wi th  concre te ,  the  contac t ing 
sur faces  sha l l  be  coated e i ther  wi th  aspha l t  mast ic  conforming to  the 
requ i rements  o f  AASHTO M 243 or  wi th  a luminum- impregnated  cau lk ing 
compound. 

When spec i f ied  on  the  pro jec t  p lans ,  the  ver t ica l  d iameter  o f  round, 
f lex ib le  condu i t  sha l l  be  inc reased 5  percent  by  shop e longat ion .  

Any  p ipe  wh ich  is  no t  in  t rue  a l ignment  o r  wh ich  shows undue se t t lement 
a f te r  lay ing or  is  damaged sha l l  be  removed.   The t rench sha l l  be 
prepared as  here inbefore  spec i f ied  and the  p ipe  shal l  be  ins ta l led  aga in .   
Any  p ipe  wh ich ,  in  the  op in ion  o f  the  Engineer ,  is  damaged so tha t  i t  
cannot  be  used sha l l  be  rep laced. 

Paved or  par t ia l l y  l ined f lex ib le  p ipe  sha l l  be  ins ta l led  so  tha t  the 
longi tud ina l  cen ter  l ine  of  the  paved segment  co inc ides  wi th  the  f low 
l ine .   E l l ip t ica l  and e l l ip t ica l ly  re in fo rced r ig id  p ipe  sha l l  be  ins ta l led 
wi th  the  major  ax is  wi th in  5  degrees o f  a  ver t ica l  p lane through the 
longi tud ina l  ax is  o f  the  p ipe .  

The in te r io r  o f  a l l  p ipes  sha l l  be  f ree  o f  d i r t  and fore ign  mater ia l  as  the 
work  p rogresses and a l l  p ipes  sha l l  be le f t  c lean a t  the  t ime o f  f ina l  
acceptance. 

Connect ions  to  new or  ex is t ing p ipes  or  s t ruc tu res  sha l l  be  made in 
accordance wi th  the de ta i ls  shown on the  pro jec t  p lans  or  as  may be 
ordered by  the  Engineer  in  o rder  to  comple te  the  work  spec i f ied .  

When us ing meta l  sa fe ty  end sec t ions ,  the  embankment  s lope sha l l  be 
warped to  match  the  end sec t ion .  

For  a  skewed p ipe  ins ta l la t ion ,  the  toe  o f  the  embankment  s lope sha l l  
be  warped to  match  the  toe  o f  the  skewed meta l  sa fe ty  end sec t ion  in 
o rder  to  prov ide  e f fec t ive d ra inage. 

When meta l  sa fe ty end sec t ions are used,  the bo l ts  in  the  sa fe ty  bars 
sha l l  be  to rqued a t  70  foot -pounds.  
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(B)   Ful l  Circ le  Corrugated Meta l  Pipe:  

(1 )  Genera l :  

Fie ld  jo in ts  fo r  each type o f  cor rugated  meta l  p ipe  sha l l  p rov ide 
c i rcumferent ia l  and longi tud ina l  s t rength  to  ma in ta in  the  p ipe  a l ignment ,  
p revent  separa t ion  o f  the p ipe ,  p revent  in f i l t ra t ion o f  s ide  f i l l  mater ia l ,  
and prevent  leakage o f  water  in to  the  sur round ing so i l .   Coup l ing bands 
and gaskets  sha l l  con form to  the requ i rements o f  Subsec t ion 1010-2 .01  
o f  the  spec i f i ca t ions .  

Cor rugat ions  in  the  coup l ing bands sha l l  have the same d imens ions  as 
the  corrugat ions  in  the p ipes  be ing connected .   P ipe  fabr ica ted  wi th 
he l ica l  cor rugat ions  sha l l  have the  ends  re - ro l led  to  c i rcumferent ia l  
cor rugat ions  to  fac i l i ta te coup l ing.   The re - ro l led end sha l l  ex tend a 
min imum of  two cor rugat ions  f rom the  end o f  the  p ipe .  

When a new p ipe  is  to be connected  to the end o f  an  ex is t ing in -p lace 
he l ica l  p ipe ,  a  coup l ing band wi th  p ro jec t ions  (d imp les)  may be  used to 
make the  connect ion .  

Bands fo r  p ipe d iameters  to  72 inches ,  inc lus ive ,  and cor rugat ion  s izes 
o f  2 -2 /3  by  1 /2  inches  or  3  by  1  inches  sha l l  be  at  leas t  10-1 /2  inches 
wide .   Bands fo r  p ipes  36  to  72  inches  in  d iameter ,  inc lus ive ,  wi th  
cor rugat ions  5  by  1  inches  sha l l  be  a t  leas t  12  inches  wide .   Bands sha l l  
have two c i rcumferent ia l  rows o f  p ro jec t ions .   The rows o f  p ro jec t ions 
sha l l  be  spaced to p rov ide  equa l  con tac t  on each s ide  o f  the  p ipes be ing 
jo ined.  

When bands wi th  p ro jec t ions  (d imp les)  a re  used to  jo in  new p ipe  to 
ex is t ing p ipe ,  the  jo in ts  sha l l  be  sea led  wi th  a  cont inuous  sponge rubber 
s t r ip .   The s t r ip  sha l l  con form to  the  min imum requ i rements  o f  ASTM 
D1056,  Grade 2A1,  and sha l l  be  a t  leas t  7  inches  wide  and 3 /8  inch 
th ick .  

Where  ex is t ing p ipes  are  to  be  ex tended,  the  ends o f  the  ex is t ing p ipe 
sha l l  be  in  such cond i t ion tha t  the  new p ipe  can be  f i rmly  jo ined to  fo rm 
an acceptab le  jo in t .   A l l  ex is t ing p ipe  ends  tha t  a re damaged or  a re  ou t  
o f  shape such tha t  they  cannot  be  jo ined in  an  acceptab le  manner  sha l l  
be  repa i red .  

Where  pre fabr ica ted  p ipe f i t t ings  are  to  be  ins ta l led  in  ex is t ing p ipes ,  a 
por t ion  o f  the  ex is t ing p ipe  sha l l  be  removed in  order  to  accommodate 
the  f i t t ing.  

(2 )  Water t ight  and Water -res istant  Joints:  

Water t igh t  jo in ts  sha l l  be  prov ided fo r  s iphon and i r r iga t ion  p ipe 
ins ta l la t ion  and when spec i f ied  in  the  Spec ia l  Prov is ions ,  s tandard 
drawings ,  o r  shown on the  pro jec t  p lans .   Water t igh t  jo in ts ,  un less 
o therwise  spec i f ied ,  wi l l  no t  be requ i red fo r  s to rm dra ins ,  cu lver ts ,  o r  
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o ther  d ra inage p ipe ,  however ,  jo in ts  fo r  these p ipes  sha l l  be water  
res is tan t .  

Water t igh t  and water - res is tan t  jo in ts  sha l l  con form to  the  requ i rements 
o f  Subsec t ion  1010-2 .01  o f  the  spec i f i ca t ions .   When water t igh t  jo in ts 
a re  shown on the  pro jec t  p lans  or  spec i f ied  in  the Spec ia l  Prov is ions,  
the  assembled  jo in t  sha l l  pass  a  per fo rmance tes t ,  as  spec i f ied  here in 
o r  as  approved by  the  Engineer ,  wi thout  s ign i f i can t  leakage a t  the  jo in t :  

(a )  A hydros ta t ic  p ressure  tes t  on  a  jo in t  sha l l  be  made 
on an assembly  o f  two sec t ions o f  p ipe ,  p roper ly  
connected  in  accordance wi th  the  jo in t  des ign .   At  the  
op t ion  o f  the  cont rac tor ,  su i tab le  bu lkheads sha l l  be 
prov ided wi th in  the  p ipe ad jacent  to and on  e i ther  
s ide  o f  the  jo in t ,  o r  the  ou ter  ends  o f  the  two jo ined 
p ipe  sec t ions sha l l  be  bu lkheaded.   No mor ta r  o r  
concre te  coat ings ,  f i l l ings ,  o r  pack ings  in add i t ion  to 
tha t  normal ly  requ i red  for  the  jo in t  sha l l  be  p laced 
pr io r  to  water t igh tness  tes ts .   Af te r  the  p ipe  sec t ions 
are  f i t ted  together  wi th the  gasket  o r  gaskets in  
p lace ,  the  assembly  sha l l  be  sub jec ted to  a  p ressure  
resu l t ing f rom a  head o f  10  fee t  o f  water  above the  
c rown o f  the  p ipe  fo r  10 minu tes .   Mo is tu re  o f  beads  
o f  water  appear ing on  the sur face  o f  the  jo in t  wi l l  no t  
be  cons idered as  leakage.   The tes ts  on  ind iv idua l  
jo in ts  may be  per fo rmed at  the  fabr ica tor 's  fac i l i t y  or  
a t  the  job  s i te .  

The jo in t  water t igh tness  tes t  sha l l  be  per fo rmed on 
p ipe  sec t ions  in  s t ra ight  a l ignment  and on p ipe  
sec t ions  de f lec ted  f rom s t ra igh t  a l ignment .   When 
tes t ing p ipe  sec t ions  no t  on  s t ra igh t  a l ignment ,  the 
p ipe  sec t ions  sha l l  be  pos i t ioned to  c rea te  a  gap on 
one s ide  o f  the  ou ts ide per imeter  o f  the  p ipe  tha t  is  
1 /2  inch  wider  than the gap fo r  p ipe  sec t ions  in  
s t ra igh t  a l ignment .   When coup l ing bands are  used to  
tes t  p ipe sec t ions  no t  on s t ra igh t  a l ignment  and the  
max imum gap on  one s ide o f  the  ou ts ide per imeter  o f  
the  p ipe  is  less  than 1 /2  inch  wider  than tha t  for  p ipe  
sec t ions  in  s t ra igh t  a l ignment ,  sa id  coup l ing band 
p ipe  sec t ions  sha l l  be  posi t ioned to  p rov ide  max imum 
gap.  

(b )  Jo in ts ,  o ther than water t igh t  jo in ts ,  wh ich  employ  
rubber  gaskets ,  whether f la t  o r  "O" r ings ,  wi l l  be 
cons idered water  res is tan t .   No tes t ing wi l l  be 
requ i red  to  es tab l ish  tha t  cond i t ion .  

The cont rac tor  sha l l  furn ish  to  the  Engineer  a 
Cer t i f i ca te  o f  Compl iance,  in  accordance wi th  the 
prov is ions  in  Subsec t ion  106.05  o f  the  spec i f i ca t ions,  
tha t  the  mater ia l  be ing fu rn ished conforms to  the 
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jo in t  p roper ty  requ i rements  as  descr ibed here in .   
F ie ld  tes ts  may be  requ i red  by  the  Engineer 
whenever  there  is  a  ques t ion  regard ing compl iance 
wi th  these requ i rements .  

(C)   Slot ted Pipe:  

Slo t ted  p ipe  sha l l  be  jo ined wi th  coup l ing bands as  shown on the  pro jec t  
p lans  and the  jo in t  sha l l  be  made water  res is tan t .   Pr io r  to  a t tach ing the 
coup l ing band,  sea lan t  mater ia l  sha l l  be  p laced be tween the  coup l ing 
band and the  per iphery  o f  the  p ipe  sec t ion  ends .  

Pr io r  to  back f i l l ing and pav ing opera t ions ,  the  s lo t  sha l l  be  covered to 
p revent in f i l t ra t ion o f  mater ia l  in to  the  p ipe .   Heavy tape,  roo f ing paper ,  
t imber  o r  o ther  mater ia l  may be  used.   Cover ings  sha l l  be  removed when 
the  pav ing opera t ions  have been comple ted .  

Slo t ted  p ipe  sha l l  be  backf i l led  wi th  grou t  in  accordance wi th  the  de ta i ls  
shown on the  pro jec t  p lans .   The grou t  sha l l  con form to  the  requ i rements  
o f  Subsec t ion  1010-3  o f  the  spec i f i ca t ions .   Grout  sha l l  no t  be  p laced 
when a  descend ing a i r  tempera ture  fa l ls  be low 40 degrees  F or  un t i l  an 
ascend ing a i r  tempera ture  exceeds 35 degrees  F.   Tempera tures  sha l l  
be  taken in  the  shade and away f rom ar t i f i c ia l  heat .   The grou t  sha l l  be  
cured  in accordance wi th  the  requ i rements  o f  Subsec t ion  912-3 .09  o f  the 
spec i f i ca t ions .  

(D)   Precast  Concrete  Pipe:  

Pipe sec t ions  sha l l  be jo in ted  such tha t  the inner  sur faces  are 
reasonab ly  f lush  and even,  and the  ends  are  centered  as  requ i red .  

Un less  a  par t icu la r  type  of  jo in t  i s  spec i f ied  on  the  pro jec t  p lans ,  jo in ts 
sha l l  be  made wi th  Por t land cement  mor ta r ,  Port land cement  grou t ,  
rubber  gaskets ,  p las t ic  sea l ing compound,  or  any o ther  type  approved 
by  the  Engineer .  

Se l f -cen ter ing tongue and groove mor ta r  jo in ts  sha l l  be  f in ished smooth 
on  the  ins ide .   For  d iapered jo in ts ,  d iapers  sha l l  be  used to  re ta in  the  
poured grou t .   Jo in ts  sha l l  be  thorough ly  wet ted  before  mor ta r  or  grou t  
is  app l ied .  

When Por t land cement  mix tu res  are  used,  the  comple ted  jo in ts  sha l l  be 
pro tec ted  aga ins t  rap id  d ry ing by  means o f  an  approved cur ing method.  
No jo in t  sha l l  be  grou ted  un t i l  the  fo l lowing two sec t ions  o f  p ipe  are  la id . 

When requ i red ,  water t igh t  gasketed  jo in ts  sha l l  be  ins ta l led  on  the  p ipe 
in  accordance wi th  the  requ i rements  o f  AASHTO M 198,  Paragraph 5 .1 ,  
o r  AASHTO M 315.  

TABLE OF CONTENTS INDEX



SECTION 501 

528 
 

(E)   Spira l  Rib Corrugated Meta l  Pipe:  

Spi ra l  r ib  cor rugated  metal  p ipe sha l l  be ins ta l led  in accordance wi th  the 
requ i rements  spec i f ied  in Subsec t ion  501-3 .03(B)  o f  the  spec i f i ca t ions 
fo r  fu l l  c i rc le  cor rugated meta l  p ipe ,  except  as  o therwise  spec i f ied 
here in .   Spec ia l  care shal l  be  taken dur ing p lacement  o f  the  p ipe  and 
back f i l l ing to  avo id  damage to  the  p ipe .  

La tera l  f ie ld  connect ions  be tween meta l  p ipes  sha l l  be  we lded and any 
ga lvan iz ing damaged by we ld ing sha l l  be coated  wi th  aspha l t  mast ic  
conforming to  the  requ i rements  o f  AASHTO M 243.   Coup l ing bands sha l l  
be  supp l ied  in  accordance wi th  Subsec t ion  1010-2 .02(C)  o f  the  
spec i f i ca t ions .  

The coup l ing bands used to  connect  sp i ra l  r ib  p ipe  sec t ions  sha l l  be 
hugger - type  bands,  made f rom the  same mater ia l  as  the  p ipe ,  o r  o ther 
approved des ign ,  and shal l  be  f i t ted  wi th  gaskets  o r  "O" r ings  fabr ica ted 
f rom neoprene or  bu ty l  rubber  o r  o ther durab le ,  res i l ien t  mater ia l  
approved by  the Engineer ,  and assembled  in  such a  manner as  to  fo rm 
a  sea led  jo in t .   "O"  r ing gaskets  requ i red  fo r  water t igh t  jo in ts  sha l l  be  
composed o f  rubber  as  spec i f ied  in  ASTM C361,  Sec t ion  6 .9 ,  and sha l l  
be  p laced in the  f i rs t  cor rugat ion  o f  each p ipe  end and sha l l  be 
compressed by  t igh ten ing the  coup l ing band,  in  accordance wi th  the 
manufac turer 's  ins ta l la t ion  ins t ruc t ions .  

(F)   Concrete-Lined Corrugated Meta l  Pipe:  

Concre te- l ined  cor rugated  meta l  p ipe  sha l l  be  ins ta l led  in  accordance 
wi th  the  requ i rements  spec i f ied  in  Subsec t ion 501-3 .03(B)  o f  the 
spec i f i ca t ions  fo r  fu l l  c i rc le  cor rugated  meta l  p ipe ,  except  as  o therwise 
spec i f ied  here in .  

P ipe  sha l l  be  jo ined wi th  hugger - type  bands wh ich are  0 .064 inches  in 
th ickness ,  o f  the  same mater ia l  as  the  p ipe ,  and sha l l  be  two-p iece  for  
p ipe  grea ter  than 48  inches  in  d iameter .  

Coup l ing bands,  in  add i t ion  to  the  requ i rements  spec i f ied  in  Subsec t ion 
1010-2 .03(A)  o f  the  spec i f i ca t ions ,  sha l l  be  a  min imum of  10-1 /2  inches 
wide ,  fo rmed wi th  two cor rugat ions  tha t  a re  spaced to  p rov ide  nes t ing in 
the  second cor rugat ion  o f  each p ipe end and sha l l  be  drawn together  by 
a  min imum of  two ga lvan ized bo l ts ,  1 /2  inch  in  d iameter ,  inser ted  in  a 
bar  he ld  in  p lace  by  a  s t rap  we lded to  the p ipe .   Bands drawn together 
by  o ther  connect ion  ar rangements ,  such as  angles ,  sha l l  no t  be  a l lowed.  
"O"  r ing  gaskets  requ i red  fo r  water t igh t  jo in ts  sha l l  be  composed o f  
rubber  as  spec i f ied  in  ASTM C361,  Sec t ion  6 .9 ,  and sha l l  be  p laced in 
the  f i rs t  cor rugat ion o f  each p ipe end and sha l l  be  compressed by 
t igh ten ing the  coup l ing bands in  accordance wi th  the  manufac turer 's  
ins ta l la t ion  ins t ruc t ions .  
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(G)   Thermoplast ic  Pipe:  

Thermop las t ic  p ipe ,  wh ich  inc ludes  cor rugated  h igh-dens i ty  
po lye thy lene p las t ic  p ipe  and cor rugated  po lypropy lene p las t ic  p ipe 
sha l l  be  assembled  and ins ta l led  in  accordance wi th  the  manufac turer 's  
ins t ruc t ions .  

Water t igh t  jo in ts ,  un less o therwise  spec i f ied ,  wi l l  no t  be  requ i red  for  
s to rm dra ins ,  cu lver ts ,  or  o ther  dra inage p ipes .   However ,  jo in ts  for  
these p ipes sha l l  be  water  res is tan t .   Water t igh t  jo in ts  sha l l  be  prov ided 
fo r  s iphon and i r r iga t ion  p ipe  ins ta l la t ions .  

Water t igh t  and water - res is tan t  jo in ts  sha l l  con form to  the  requ i rements 
o f  Subsec t ion  1010-8  o f  the  spec i f i ca t ions .  

Tracer  wi re  o r  tape fo r  magnet ic  de tec t ion  sha l l  be  p laced in  accordance 
wi th  the  requ i rements  o f  Subsec t ion  104.15  o f  the  spec i f i ca t ions .  

To  prevent damage and to  assure  tha t  p roper l ine and p ipe grade are 
main ta ined th roughout  the  back f i l l ing opera t ion ,  spec ia l  care  sha l l  be 
taken in  the  hand l ing and ins ta l la t ion  o f  cor rugated  h igh  dens i ty  
po lye thy lene p las t ic  p ipe  and f i t t ings  and cor rugated  po lypropy lene 
p las t ic  p ipe  and f i t t ings .  

Thermop las t ic  p ipe  requ i res  spec ia l  bedd ing,  back f i l l ,  and  compact ion 
requ i rements  as spec i f ied in  Subsec t ions 501-3 .02 and 501-3 .04  o f  the 
spec i f i ca t ions .  

Thermop las t ic  p ipe  requ i res  pos t  ins ta l la t ion  inspec t ion  as  spec i f ied  in 
Subsec t ion  501-3 .08  o f  the  spec i f i ca t ions .  

When end sec t ions  fo r  the above l i s ted  p ipes  are  cal led  fo r  on  the  p lans ,  
the  cont rac tor  sha l l  use meta l  sa fe ty  end sec t ions  un less  o therwise 
spec i f ied .  

(H)   Stee l  Reinforced Thermoplast ic  Pipe:  

Stee l  re in fo rced thermoplas t ic  p ipe  ( i .e .  s tee l  re in fo rced h igh  dens i ty  
thermop las t ic  r ibbed p ipe) ,  sha l l  be  assembled  and ins ta l led  in 
accordance wi th  the  manufac turer 's  ins t ruc t ions .  

Water t igh t  jo in ts ,  un less o therwise  spec i f ied ,  wi l l  no t  be  requ i red  for  
s to rm dra ins ,  cu lver ts ,  or  o ther  dra inage p ipes .   However ,  jo in ts  for  
these p ipes sha l l  be  water  res is tan t .   Water t igh t  jo in ts  sha l l  be  prov ided 
fo r  s iphon and i r r iga t ion  p ipe  ins ta l la t ions .  

Water t igh t  and water - res is tan t  jo in ts  sha l l  con form to  the  requ i rements 
o f  Subsec t ion  1010-9  o f  the  spec i f i ca t ions .  
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To  prevent damage and to  assure  tha t  p roper l ine and p ipe grade are 
main ta ined th roughout  the  back f i l l ing opera t ion ,  spec ia l  care  sha l l  be 
taken in  the  hand l ing and ins ta l la t ion  o f  s tee l  re in fo rced thermop las t ic  
p ipe  and f i t t ings .  

Stee l  re in fo rced thermop las t ic  p ipe  requ i res  pos t  ins ta l la t ion  inspec t ion 
as  spec i f ied  in  Subsec t ion  501-3 .08  o f  the  spec i f i ca t ions .  

When end sec t ions fo r  s tee l  re in fo rced thermop las t ic  p ipe  are  ca l led  fo r  
on  the  p lans ,  the  cont rac tor  sha l l  use  meta l  sa fe ty  end sec t ions  un less 
o therwise  spec i f ied .  

501-3 .04 Backf i l l ing and Compact ing:  

(A)   Backf i l l  Mater ia l :  

(1 )  Pipe Backf i l l :  

Pipe back f i l l  mater ia l  fo r  concre te ,  cor rugated meta l ,  and s tee l  
re in fo rced thermop las t ic  p ipes  sha l l  be  se lec ted  f rom excavat ion  or  f rom 
a  source  se lec ted  by  the  cont rac tor .   I t  sha l l  no t  con ta in  f rozen lumps, 
s tones la rger  than 3  inches  in  d iameter ,  chunks  o f  c lay o r  o ther 
ob jec t ionab le  mater ia l .   Back f i l l  mater ia l  to  be  used fo r  p ipes ,  p ipe-
arches  or  a rches  made o f  meta l  sha l l  have a  va lue  o f  res is t iv i ty  no t  less 
than 2 ,000 ohm-cent imeters  o r  the  va lue  shown on the  pro jec t  p lans .   
When res is t iv i ty  is  no t  shown on the  p lans ,  the  back f i l l  mater ia l  sha l l  
have a  va lue  o f  res is t iv i ty  no t  less  than tha t  o f  the  ex is t ing in -p lace 
mater ia l  o r  2 ,000 ohm-cent imeters ,  wh ichever  is  less .   Back f i l l  mater ia l  
sha l l  have a  pH va lue  be tween 6 .0  and 10 .0 ,  inc lus ive ,  fo r  a l l  meta l  p ipe 
ins ta l la t ions ,  except  a luminum.   Back f i l l  mater ia l  fo r  a luminum p ipe  
ins ta l la t ions  sha l l  have a  pH va lue  be tween 6 .0 and 9 .0 ,  inc lus ive.   
Back f i l l  mater ia l  sha l l  have a  pH va lue  be tween 6 .0 and 12 .0 ,  inc lus ive ,  
fo r  a l l  concre te o r  p las t ic  p ipe  ins ta l la t ions .   Tes ts  fo r  pH and res is t iv i ty  
sha l l  be in  accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 
236. 

Pipe  back f i l l  mater ia l  fo r  concre te ,  cor rugated meta l ,  and s tee l  
re in fo rced thermop las t ic  p ipes  sha l l  con form to  the  fo l lowing gradat ion :  

Sieve Size  Percent  Passing 
3 inch 100 

3 /4  inch 60  -  100 
No.  8  35  -  80 

No.  200 0  -  12 .0 
 
In  add i t ion  to  the  above gradat ion requ i rements ,  s tee l  re in fo rced 
thermop las t ic  p ipe  back f i l l  mater ia l  sha l l  no t  con ta in  par t ic les  wi th  a 
max imum d imens ion  la rger  than 1-1 /2  inch .  

The p las t ic i ty  index  sha l l  no t  exceed 12  when tes ted  in  accordance wi th 
the  requ i rements  o f  AASHTO T 90 .  
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As  an  a l te rna te ,  p ipe  back f i l l  may conform to  the  mater ia l  requ i rements 
l i s ted  fo r  bedd ing mater ia l  as  spec i f ied  in  Subsec t ion  501-3 .02(A)  o f  the 
spec i f i ca t ions ,  fo r  s tandard  aggregate  bedd ing mater ia l  o r  cement-
t rea ted  s lu r ry  bedd ing mater ia l .  

P ipe  back f i l l  fo r  thermop las t ic  p ipe  sha l l  con form to  the  mater ia l  
requ i rements  l i s ted  fo r  thermop las t ic  p ipe  bedd ing mater ia l  as  spec i f ied 
in  Subsec t ion  501-3 .02(A)  o f  the  spec i f i ca t ions ,  fo r  s tandard  aggregate  
bedd ing mater ia l  o r  cement - t rea ted  s lu r ry  bedd ing mater ia l .  

(2 )  Trench Backf i l l :  

Trench back f i l l  mater ia l  sha l l  no t  con ta in  o rgan ic  mater ia l ,  rubb ish ,  
debr is ,  and o ther  de le te r ious mater ia l  and shal l  no t  con ta in  so l id  
mater ia l  wh ich  exceeds 8  inches  in  grea tes t  d imension  and sha l l  be  so i l  
se lec ted  f rom excavat ion  or  f rom a  source  se lec ted by  the  cont rac tor .  

As  an  a l te rna te ,  t rench back f i l l  may conform to  the  mater ia l  requ i rements 
l i s ted  fo r  bedd ing mater ia l  as  spec i f ied  in  Subsec t ion  501-3 .02(A)  o f  the 
spec i f i ca t ions  fo r  s tandard  aggregate  bedd ing mater ia l  o r  cement -
t rea ted  s lu r ry  bedd ing mater ia l .  

(3 )  Slope Plat ing:  

The roadway s lope a t  the  in le t  ends  o f  p ipe  cu lver ts  sha l l  be  p la ted  wi th 
an  imperv ious  mater ia l .   The p la t ing mater ia l  sha l l  be  a f ine-gra ined, 
cohes ive  mater ia l  wi th  a t  leas t  50  percent o f  i t  pass ing the  No.  40 s ieve  
and wi th  a p las t ic i ty  index  o f  a t  leas t  10 and sha l l  be  p laced as shown 
on the  p lans .   The p las t ic i ty  index  wi l l  be  de termined in  accordance wi th 
the  requ i rements  o f  AASHTO T 90 .  

(B)   Placement  of  Backf i l l  Mater ia l :  

(1 )  Genera l :  

Al l  t rash ,  fo rms,  sheet ing,  b rac ing,  and loose rock or  loose ear th sha l l  
be  removed f rom the areas  to  be  back f i l led  be fore  back f i l l  mater ia l  i s  
p laced. 

Back f i l l  compacted  by  pneumat ic  o r  mechan ica l  tamping dev ices ,  sha l l  
be  p laced in  layers  no t  more  than 8  inches  in  depth  be fore  compact ion .  

Pipe  back f i l l  sha l l  be  brought  up  even ly  on  bo th  s ides  o f  the  p ipe  fo r  the 
fu l l  length  to  an  e leva t ion 1  foo t  above the  top  o f  the  p ipe .  

Trench back f i l l  sha l l  be  p laced f rom 1  foo t  above the  top  o f  the  p ipe  to  
the  e leva t ion  a t  wh ich  base or  sur fac ing mater ia ls  are  to  be  p laced or  to 
the  top  o f  the  t rench.  
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Back f i l l  mater ia l  sha l l  be  p laced around and over  arches  in  accordance 
wi th  the  requ i rements  o f  Sec t ion  502 o f  the  spec i f ica t ions .  

(2 )  Standard Aggregate  Slurry: 

With  pr io r  approva l  f rom the  Engineer ,  p ipe  back f i l l  may be  p laced as an 
aggregate  s lu r ry  as  herein  spec i f ied .   P ipe  back f i l l  o r  t rench back f i l l  
mixed as  a  s tandard  aggregate  s lu r ry  sha l l  be  p laced in  un i fo rm 
hor izon ta l  layers  no t  exceed ing 4  fee t  in  depth .   The s lu r ry  sha l l  be 
compacted wi th  in te rna l  v ib ra to rs in  accordance wi th  the  requ i rements 
o f  Subsec t ion  601-3 .03(D)  o f  the  spec i f i ca t ions .  

(3 )  Cement-Treated Slurry:  

Cement - t rea ted  s lu r ry  p ipe  back f i l l  p lacement  above spr ingl ine  sha l l  no t  
commence wi th in  24  hours  o f  the  p lacement  o f  the under ly ing cement -
t rea ted  bedd ing mater ia l  be low spr ingl ine .   Cement - t rea ted  p ipe  back f i l l  
sha l l  be  p laced in  a  uni fo rm manner  tha t  wi l l  p revent  vo ids  in  o r  
segregat ion  o f  the  back f i l l  to  an  e leva t ion  1  foo t  above the  top  o f  the 
p ipe .   No back f i l l ing above the  cement - t rea ted  s lu rry  p ipe  back f i l l  sha l l  
be  commenced un t i l  24  hours  a f te r  the  cement- t rea ted  s lu r ry  has  been 
p laced. 

I f  cement - t rea ted s lu r ry bedd ing mater ia l  i s  used fo r  t rench back f i l l ,  i t  
sha l l  no t  be  d is tu rbed or  loaded in any  manner wi th in  24 hours  o f  
p lacement  as  above. 

(C)   Compact ion of  Backf i l l  Mater ia l :  

Backf i l l  mater ia l  sha l l  be  compacted  to  a t  leas t  95  percent  o f  the 
max imum dens i ty  de termined in  accordance wi th  the  requ i rements  o f  the 
app l icab le  tes t  methods o f  the ADOT Mater ia ls  Tes t ing Manua l ,  as 
d i rec ted  and approved by the  Engineer .  

Je t t ing sha l l  no t  be  used to  compact  p ipe  back f i l l ,  t rench back f i l l ,  o r  any 
mater ia l  p laced more  than 1  foo t  above the  top  o f  the  p ipe .  

Pond ing wi l l  no t  be  a l lowed in  any  case.  

I f  t rench back f i l l  o r  p ipe  back f i l l  i s  a l lowed to  be  p laced as  an  aggregate  
s lu r ry ,  the  cont rac tor  sha l l  excavate ho les  in the  compacted  s lu r ry to  the 
depths  and a t  the  loca t ions  des ignated  by  the  Engineer .   These ho les 
sha l l  be  o f  such s ize  as  to  a l low the  requ i red  dens i ty  tes ts  to  be 
per fo rmed in  a  sa fe  manner .   Upon comple t ion  o f  the tes ts ,  the 
cont rac tor  sha l l  re f i l l  the  excavated  areas and compact  the  mater ia l  to  
the  requ i red  dens i ty  in  a  manner  sa t is fac to ry  to  the  Engineer .  

Cement - t rea ted  s lu r ry  bedd ing mater ia l  fo r  p ipe  back f i l l  sha l l  no t  requ i re  
add i t iona l  compact ion  a f te r  p lacement  up  to  an  e leva t ion  1  foo t  above 
the  top  o f  p ipe  i f  i t  meets the  mater ia l  requ i rements  o f  Subsec t ion  501-
3 .02(A)  o f  the  spec i f i ca t ions  and is  p laced and compacted  as  ou t l ined  in 
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Subsec t ion  501-3 .04(B)  and (C)  o f  the  spec i f i ca t ions .   No dens i ty  tes ts 
wi l l  be  requ i red in  the  cement - t rea ted s lu r ry  bedd ing mater ia l  when i t  i s  
u t i l i zed  fo r  p ipe  back f i l l  to  an  e leva t ion  1  foo t  above the  top  o f  p ipe .  

Cement - t rea ted  s lu r ry  bedd ing mater ia l  used fo r  t rench back f i l l  sha l l  
meet  the  requ i rements  l i s ted  above fo r  p ipe  back f i l l  up  to  the  e leva t ion 
wh ich  i t  i s  p laced.  

501-3 .05 Fi l ter  Mater ia l :  

When shown on the pro jec t  p lans  or  spec i f ied  in the  Spec ia l  Prov is ions ,  
f i l te r  mater ia l  sha l l  be  care fu l ly  p laced around per fo ra ted  p ipe .  

F i l te r  mater ia l  sha l l  con form to  the  grad ing requ i rements  fo r  f ine 
aggregate  in  Sec t ion  1006 o f  the  spec i f i ca t ions  and sha l l  be  p laced in 
accordance wi th  the  de ta i ls  shown on the  pro jec t  p lans .  

501-3 .06 Encasement  of  Pipe:  

When shown on the  pro jec t  p lans ,  p ipe  sha l l  be  encased in  Class  B 
concre te .   Por t land cement  concre te  sha l l  con form to  the  requ i rements 
o f  Sec t ion  1006 o f  the  spec i f i ca t ions .  

501-3 .07 Nonreinforced,  Cast - In-Place Concrete  Pipe:  

(A)   Genera l  Requirements:  

The cont rac tor  sha l l  have prev ious ly  ins ta l led  cas t - in -p lace  p ipe  s imi la r  
to  the  p ipe  spec i f ied  in  th is  cont rac t .   The Engineer  may requ i re  the 
cont rac tor  to submi t  a  l i s t  o f  names o f  the  cont rac tor ’s  key  personne l  
wi th  the i r  cas t - in -p lace  p ipe  exper ience.   When requ i red ,  the  l i s t  sha l l  
inc lude the  fo reman and equ ipment  opera tors .  

When the pro jec t  p lans inc lude cas t - in -p lace  concre te p ipe as  an 
a l te rna te ,  the cont rac tor  sha l l  rev iew the  geotechn ica l  inves t iga t ion 
repor t .   The geotechn ica l  inves t iga t ion  repor ts  a re  ava i lab le  on  the 
ADOT Cont rac ts  and Spec i f ica t ions  Group Cur ren t  Adver t isements 
webs i te .   The cont rac tor  sha l l  be  respons ib le  to  de termine i f  the  in -p lace 
so i l  cond i t ions  wi l l  a l low the  spec i f ied  t rench to  be  cons t ruc ted . 

The cont rac tor  sha l l  p rov ide  a  qua l i ty  con t ro l  adminis t ra to r  who sha l l  be 
respons ib le  fo r  cas t - in -p lace  p ipe  qua l i ty .   The admin is t ra to r  sha l l  be  a 
fu l l - t ime employee o f  the  cont rac tor  o r  a  consu l tan t  engaged by  the  
cont rac tor .   The cont rac tor  sha l l  p rov ide  documentat ion  to the Engineer  
wh ich  demonst ra tes  the  qua l i ty  con t ro l  admin is t ra tor ’s  exper ience in  the 
manufac ture  and p lacement  o f  cas t - in -p lace  p ipe.   The admin is t ra to r  
sha l l  have the  au thor i ty  to  cont ro l  a l l  ac t iv i t ies  necessary  to  ensure  a 
p roduc t  o f  acceptab le  qua l i ty ,  inc lud ing s t rength ,  a l ignment ,  th ickness,  
and grade.  
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The cont rac tor ’s  qua l i ty  con t ro l  admin is t ra to r  sha l l  inspec t  the  p ipe 
cons t ruc t ion  and comple te  a  da i ly  observa t ion  form,  supp l ied  by  the 
Engineer .   The fo rm sha l l  be  comple ted  and submit ted  to  the  Engineer 
no  la te r  than 9 :00  a .m.  on  the  f i rs t  work ing day  fo l l owing each day  work 
is  be ing per fo rmed on the p ipe  ins ta l la t ion .  

Nonre in fo rced,  cas t - in -p lace  concre te  p ipe  sha l l  be  cas t  mono l i th ica l ly  
in  a  p repared t rench a t  the  loca t ions  and in  accordance wi th  the  de ta i ls  
shown on the  pro jec t  p lans  and the  requ i rements  o f  these spec i f i ca t ions .  

The p ipe  sha l l  be  cons truc ted  wi th  equ ipment  speci f i ca l ly  des igned fo r  
cons t ruc t ing cas t - in -p lace ,  mono l i th ic  concre te  p ipe .   The equ ipment 
sha l l  be  approved by  the  Engineer  p r io r  to  use ,  and the  cont rac tor  may 
be  requ i red to  fu rn ish ev idence o f  success fu l  operat ion  o f  the  equ ipment 
on  s imi la r  work .   I f ,  in  the  op in ion  o f  the  Engineer ,  the  equ ipment 
fu rn ished is  no t  su i tab le  to  p roduce the  qua l i ty  o f  work  spec i f ied ,  i ts  use 
wi l l  no t  be  permi t ted  fo r  the  work .  

Pipe  sha l l  be  cons t ruc ted  in  t renches  wh ich  have been excavated  in  
e i ther  na t ive  so i l  o r  compacted  f i l l .   The t rench wa l ls  sha l l  be  s tab le  so 
tha t  the  p lanned shape o f  the  t rench is  ma in ta ined.   

The min imum ins ide  d iameter  o f  the  p ipe ,  measured in  any  d i rec t ion,  
sha l l  be  a t  leas t  98 percent  o f  the  nomina l  p ipe s ize .   The min imum wal l  
th ickness  wi l l  be  as  spec i f ied  on  the  pro jec t  p lans  fo r  each p ipe  s ize .  

(B)   Excavat ion:  

The t rench sha l l  be  excavated  to  the  l ines  and grades  shown on the 
pro jec t  p lans .   Laser  gu ided a l ignment  ins t ruments  sha l l  be  used to 
cont ro l  the  grade and a l ignment  o f  the  t rench.   Depar tu re  f rom and re tu rn 
to  the  es tab l ished grade fo r  the  f in ished t rench shal l  no t  exceed 1 inch 
per  10 l inear  fee t ,  wi th  a  to ta l  depar ture  no t  to exceed 1 .5 inches .   
Depar tu re  f rom and re tu rn to  spec i f ied  a l ignment  fo r  the  t rench sha l l  no t  
exceed 2  inches  per  10  l inear  fee t ,  wi th  a  to ta l  depar tu re  no t  to  exceed 
4  inches .   The bo t tom o f  the  t rench sha l l  be shaped in  accordance wi th 
the  de ta i ls  shown on the  pro jec t  p lans and prepared to  p rov ide fu l l ,  f i rm, 
and un i fo rm suppor t  over  the  bo t tom 210 degrees  o f  the  p ipe  to  be 
cons t ruc ted .  

The length  o f  t rench permi t ted  to  remain  open a t  any  one t ime sha l l  no t  
exceed 1 ,600 l inear fee t ,  un less  o therwise  spec i f ied  in  the  Spec ia l  
Prov is ions  or  as  may be  permi t ted  by  the  Engineer .  

The bo t tom o f  the  t rench must  cons is t  o f  e i ther  und is tu rbed na t ive  so i l  
o r  compacted  back f i l l .  

When,  in  the  op in ion  o f  the  Engineer ,  so f t ,  spongy,  o r  o ther  unsu i tab le 
mater ia l  i s  encountered  in  the  bo t tom o f  the  t rench,  such unsu i tab le 
mater ia l  sha l l  be  removed to  the  depth  and wid th  d i rec ted  by  the 
Engineer .   The resu l t ing area  sha l l  be  backf i l led  wi th  mater ia l  
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conforming to  the  requ i rements  o f  Subsec t ion  501-3 .04(A) (1)  o f  the 
spec i f i ca t ions .   The back f i l l  sha l l  be  compacted  in  accordance wi th  the 
requ i rements  o f  Subsec t ion  501-3 .04(C)  o f  the  spec i f i ca t ions .   The 
t rench sha l l  then  be  excavated  as  spec i f ied  above. 

When bou lders ,  bedrock ,  o r  rock  ledges  are  encountered  in  the  bo t tom 
or  s ide  wa l ls  o f  the  t rench,  such mater ia l  sha l l  be  removed to  a  d is tance 
o f  a t  leas t  6  inches  f rom the  neares t  sur face o f  the  p ipe ,  and the  space 
then back f i l led ,  compacted ,  and reshaped as  requ i red  above for  
unsu i tab le  mater ia l .  

The t rench wa l ls ,  f rom a po in t  1  foo t  above the top  o f  the  p ipe  to  the  top 
o f  the t rench,  may be s loped as  requ i red  by so i l  cond i t ions to  p rov ide 
more  s tab i l i t y  in  the  t rench and sa fer  work ing condi t ions  in  accordance 
wi th  the  prov is ions  o f  Subsec t ion  107.07  o f  the  spec i f i ca t ions .   The 
s teepness o f  the  s ide  s lopes  sha l l  be  l imi ted to the  degree o f  s tab i l i t y  
cons idered necessary  fo r  sa fe ty ,  un less  an  approved shor ing sys tem is  
used.   S ide  s lopes  sha l l  con form to  cur ren t  OSHA regu la t ions  and be 
approved by  the  Engineer.  

(C)   Concrete  Placement:  

At  the  t ime o f  concre te  p lacement ,  a l l  sur faces  in  the  t rench wh ich  wi l l  
be  in  contac t  wi th  the  p ipe  sha l l  be  thorough ly mo is tened so  tha t  
mo is tu re  wi l l  no t  be  drawn f rom the  f resh ly  p laced concre te ;  however,  
the  t rench sha l l  be  f ree  of  s tand ing water ,  mud,  and debr is .  

The concre te  sha l l  be  p laced around the  fu l l  c i rcumference o f  the  p ipe 
in  one opera t ion .   When meta l  fo rms are  used,  they  sha l l  be  o f  su f f ic ien t  
s t rength  to  wi ths tand v ib ra t ing and tamping o f  the  concre te .  

The concre te  sha l l  be  v ib ra ted ,  rammed,  tamped,  o r  worked wi th  su i tab le 
dev ices un t i l  the  concre te  has been thorough ly  conso l ida ted  and 
comple te ly  f i l l s  the  fo rmed space. 

Laser gu ided a l ignment  ins t ruments sha l l  be used to  cont ro l  the  grade 
and a l ignment  o f  the p ipe .   Depar tu re  f rom and re turn  to  the  es tab l ished 
grade fo r  the  inver t  o f  the  ins ta l led p ipe  sha l l  no t  exceed 1  inch  per 10 
l inear  fee t ,  wi th  a  to ta l  depar tu re  no t  to exceed 1 .5  inches .   The sur face 
o f  the  inver t  sha l l  no t  vary  by  more  than 0 .10  feet  when tes ted  wi th  a 
10- foo t  s t ra igh t  edge.   Depar tu res  f rom and re tu rn  to  spec i f ied  a l ignment 
fo r  the  p ipe  sha l l  no t  exceed 2  inches  per  10  l inear  fee t ,  wi th  a  to ta l  
depar tu re  no t  to  exceed 4 inches .  

When p lac ing opera t ions s top  fo r  such a  t ime tha t  in i t ia l  se t  o f  the 
concre te  is  l i ke ly  to occur  be fore  p lacement  resumes,  a  cons t ruc t ion 
jo in t  sha l l  be  made by  leav ing the  end o f  the  p ipe  rough wi th  a  s lope of  
approx imate ly  45 degrees and inser t ing 24- inch  No. 4  dowels  1  foo t  in to 
the  center  o f  the  p ipe  wa l l  a t  approx imate ly  18- inch  in te rva ls .  
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Co l la rs  may be  used in  l ieu  o f  doweled  jo in ts .   An  excavat ion  sha l l  be 
made a long the  s ides and bo t tom o f  the cons t ruc t ion  jo in t  to  permi t  
cas t ing o f  a  concre te  co l la r  a round the ou ts ide  o f  the  jo in t .   The co l la r  
sha l l  have a  min imum th ickness  1 .25  t imes the  p ipe  wa l l  th ickness  and 
sha l l  lap  the  en t i re  jo in t  by  a t  leas t  two t imes the  wa l l  th ickness .  

Immedia te ly  be fore  resuming concre te  p lacement ,  the  jo in t  sha l l  be 
c leaned o f  a l l  la i tance,  loose,  o r  de fec t ive  concre te ,  coa t ings  and o ther 
de le te r ious  mater ia ls ,  and thorough ly  wet ted .  

Const ruc t ion  jo in ts  used fo r  connect ions  to  another  p ipe  or  a t  junc t ion  
s t ruc tu res  sha l l  be  made by  squar ing o f f  the  end o f  the  p ipe .   An 
excavat ion  a long the  s ides  and bo t tom o f  the p ipe  to  permi t  cas t ing of  
the  concre te  co l la r  sha l l  be  made as  prev ious ly  spec i f ied .  

Af te r  the  remova l  o f  fo rms,  the  ins ide  o f  the  p ipe  wi l l  be  inspec ted  fo r  
rock  pockets ,  vo ids ,  fo rm indenta t ion ,  and excess ive  form lap .   Any 
necessary  repa i rs  sha l l  be  made wi th in  24  hours  and to  the  sa t is fac t ion 
o f  the Engineer .   Cracks  sha l l  be repa i red in  accordance wi th Subsec t ion 
501-3 .07(G)  o f  the  spec i f ica t ions .  

(D)   Finishing:  

The in te r io r  sur face and ex ter io r  top  sur face o f  the  p ipe  sha l l  be  as 
smooth  as  a wood- f loa t  f in ish  and sha l l  be  essent ia l ly  f ree o f  f rac tu res ,  
c racks ,  and roughness .  

(E)   Cur ing:  

With in  15  minu tes  a f te r  the  p ipe  is  cas t ,  the  concre te fo rming the 
exposed top  por t ion  o f  the  p ipe  sha l l  be  cured  as  fo l lows:  

The p ipe  sha l l  be  covered wi th  a  po lye thy lene f i lm conforming to  the 
requ i rements  o f  AASHTO M 171 except  tha t  the  nomina l  th ickness  sha l l  
be  0 .0015 inches .   The f i lm sha l l  be  wh i te  opaque or  c lear  and sha l l  be 
he ld  in  p lace  wi th  loose so i l  to  assure  cont inuous contac t .   The loose 
so i l  sha l l  no t  be  grea ter  than 6 inches  in depth  a t  any  po in t  and sha l l  
con form to the requ i rements  here in  be fore spec i f ied  under  p ipe  back f i l l .   
Th is  cur ing method sha l l  be  used when the  ambien t  tempera ture  exceeds 
100 degrees  F.  

For  ambien t  a i r  tempera tures  equa l  to  o r  less  than 100 degrees  F,  the 
p ipe  may be  sprayed wi th  a  l iqu id  membrane- fo rming compound 
conforming to  the  requ i rements  o f  Subsec t ion  1006-6 .01(C)  o f  the 
spec i f i ca t ions .   I f  the  cont rac tor  e lec ts  to  spray  the  p ipe  wi th  a  l iqu id  
membrane,  such procedure  sha l l  be  comple ted  wi th in  30  minu tes .  

Dur ing the  cur ing per iod ,  the  ins ide  o f  the  p ipe l ine  sha l l  be  kept  in  a 
humid  cond i t ion  fo r  a t  leas t  seven days  fo l lowing p lacement  o f  the 
concre te .   To  prevent  a i r  d ra f ts  f rom dry ing the  f resh  concre te ,  open ings 
in  the  p ipe l ine  sha l l  be  covered dur ing the  seven-day  per iod ,  except a t  
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loca t ions  where  work  on  the  p ipe  is  requ i red  and on ly  dur ing the  t ime 
tha t  such work  is  ac tua l ly  in  p rogress .  

(F)   Backf i l l ing:  

Backf i l l ing sha l l  no t  s ta r t  un t i l  the  concre te has  deve loped a 
compress ive  s t rength  o f  at  leas t  2 ,500 pounds per  square  inch .  

The type o f  back f i l l  mater ia l ,  the  p lacement  o f  p ipe  and t rench back f i l l  
mater ia l ,  and compact ion  sha l l  con form to  the  requ i rements  o f  
Subsec t ion  501-3 .04  o f  the  spec i f i ca t ions .  

(G)   Pipe Repair :  

The cont rac tor  sha l l  per fo rm a l l  in te r ior  c rack repa i rs on ly a f te r  
back f i l l ing.  

Transverse c racks  0 .05  inches  or  more  in  wid th  sha l l  be  c leaned and 
f i l led  wi th  an e las tomer ic  compound approved by the  Engineer .   The 
e las tomer ic  compound sha l l  penet ra te  in to  the  c rack  a t  leas t  0 .38  
inches .  

A longi tud ina l  c rack  sha l l  be  de f ined as  one wh ich  is  genera l ly  o r ien ted 
wi th in  30  degrees  o f  the  a l ignment  o f  the  p ipe .  

Longi tud ina l  c racks  wi l l  be  a  cause fo r  re jec t ion  under  any  o f  the 
fo l lowing cond i t ions :  

(1 )  A c rack  wh ich  has caused a  sur face  fau l t  wi th in  the p ipe 
wi th  a  d isp lacement  grea ter  than 0 .08  inches ;  

(2 )  A c rack  wid th grea ter  than tha t  de termined by  the  fo rmula 
0 .0005 x  O.D.  and tha t  can  be penet ra ted by  a  s tandard 
mach in is t  gauge lea f  des ignated  in  AASHTO T 280; 
and/or  

(3 )  A c rack  wid th  grea ter  than 0 .05 inches  and tha t  can  be 
penet ra ted  by  a s tandard  mach in is t  gauge lea f  
des ignated  in  AASHTO T 280. 

Longi tud ina l ly  c racked p ipes  meet ing any  o f  the  three  re jec t ion  c r i te r ia  
above may be  a l lowed to remain  in  p lace  i f  approved by  the  Engineer .   
I f  the  Engineer  a l lows such re jec tab le  p ipe  to  remain ,  a l l  longi tud ina l  
c racks  meet ing any  o f  the  th ree  c r i te r ia  above sha l l  be  repa i red  by  fu l l  
dep th  epoxy  grou t ing.  

Any  sec t ion o f  p ipe  re jec ted  by  the  Engineer  sha l l  be  removed and 
rep laced a t  no  add i t iona l  cos t  to  the  Depar tment .  
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(H)   Pipe Wal l  Thickness:  

The cont rac tor  sha l l  measure  the  th ickness a t  the inver t  and c rown by 
prob ing a t  25- foo t  in te rva ls  dur ing the  p lacement o f  concre te .   The probe 
sha l l  be  a 3 /8 - inch  round bar a t  leas t  2  inches longer  than the  wa l l  
th ickness  to  be  measured.   The measurements  shal l  be  repor ted  on  the 
da i ly  observa t ion  fo rm. 

The wa l l  th ickness  wi l l  be  measured fo r  acceptance.   One ho le  each 
sha l l  be  dr i l led  a t  the  inver t  and on  each s ide  o f  the  spr ingl ine ,  wi th in 
200- foo t  in te rva ls .   The dr i l l  loca t ions  wi l l  be  de termined by  the 
Engineer .   The Engineer  may requ i re  add i t iona l  ho les  on  curves  or  in  
a reas  wh ich  appear  to  be  de fec t ive .   A l l  ho les  sha l l  have a  min imum 
d iameter  o f  3 /4  inch .   I f  the  wa l l  th ickness  is  less  than the  spec i f ied 
min imum th ickness ,  a  core  sha l l  be  dr i l led  ad jacent  to  the  dr i l led  ho le .  

Al l  cores  sha l l  have a  minimum d iameter  o f  3  inches .  

The length  o f  the  core wi l l  be  de termined in accordance wi th  the 
requ i rements  o f  AASHTO T 148.  

I f  the  length  o f  the  dr i l led  core  is  de f ic ien t ,  add i t iona l  cores  sha l l  be 
taken a t  in te rva ls  no t  to exceed 10  fee t  in  each d i rec t ion  f rom the 
de f ic ien t  core  un t i l  one  core  wh ich  is  no t  de f ic ien t  is  ob ta ined in  each 
d i rec t ion .   The p ipe  be tween these two acceptab le  cores  wi l l  be  re jec ted.   
The re jec ted  p ipe  sec t ion  sha l l  be  removed and rep laced wi th  p ipe  o f  
the  spec i f ied  th ickness  a t  no  add i t iona l  cos t  to  the  Depar tment .   

At  a l l  loca t ions where  dr i l led  ho les  or  cores have been made, the 
resu l t ing ho les  sha l l  be  f i l led  wi th  concre te  in  a  manner  sa t is fac to ry  to 
the  Engineer .  

501-3 .08 Post  Insta l la t ion Inspect ion of  Thermoplast ic  Pipe:  

A pos t  ins ta l la t ion  inspec t ion  o f  a l l  thermop las t ic  p ipe  and s tee l  
re in fo rced thermop las t ic  p ipe  sha l l  be  conducted by  the  cont rac tor  no 
sooner  than 30  days  a f te r  comple t ion  o f  ins ta l la t ion  and f ina l  f i l l ,  
exc lud ing pavement .   P ipes  sha l l  be  checked for  de f lec t ion  us ing a  
mandre l ,  o r  o ther  dev ice  approved by  the  Engineer  capab le  o f  phys ica l ly  
ver i fy ing in te r io r  d imens ions  o f  the  p ipe .   P ipes  l a rger  than 24  inches 
may be  en tered  fo l lowing OSHA requ i rements ,  and de f lec t ion leve ls  may 
be  measured d i rec t ly .  

The cont rac tor  sha l l  no t i fy  the  Engineer  a t  leas t  seven days  in  advance 
o f  any  p ipe  inspec t ions .  

Mandre ls  used fo r  de f lect ion  tes t ing sha l l  be  a  n ine  (o r  grea ter  odd 
number)  arm mandre l ,  s ized  to  95  percent  o f  the  Cer t i f ied  Mean Ins ide 
Diameter  (CMID)  o f  the  p ipe  to  be  tes ted .   CMID sha l l  be  as  prov ided by 
the  p ipe  manufac turer .   The cont rac tor  sha l l  p rovide  a  p roper ly  s ized 
prov ing r ing to  the  Engineer  fo r  ver i fy ing mandre l  s ize  pr io r  to  tes t ing.   
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The cont rac tor  sha l l  use rope or  cab le  to  manual ly  pu l l  the  mandrel  
th rough the  en t i re  p ipe .   Any  p ipe  no t  a l lowing passage o f  the  mandre l  
sha l l  be  repor ted  to  the  Engineer .  

When d i rec t  measur ing is  used fo r  de f lec t ion  tes t ing,  the  cont rac tor  sha l l  
take  r ise  and span measurements  every  10  fee t  fo r  the  fu l l  length  o f  
p ipe .   Measurements  shal l  be  taken a t  a  min imum of  four  loca t ions  for  
shor te r  p ipes .   The cont rac tor  sha l l  repor t  to  the  Engineer  any  r ise  o r  
span measurements  tha t  a re  less  than 95  percent  o f  the  CMID.  

Pipes  wi th  more  than 5  percent  de f lec t ion  sha l l  be  removed,  rep laced 
and re - inspec ted  a t  con t rac tor ’s  expense.   Pavement  and o ther  fea tures 
a f fec ted  by  the  p ipe  remova l  sha l l  be  removed and rep laced a t  
con t rac tor ’s  expense. 

501-4 Method of  Measurement:  

Pipe wi l l  be  measured by the  l inear  foo t  para l le l  to  the  cent ra l  ax is  o f  
the  p ipe l ine  and sha l l  inc lude the  length  o f  f i t t ings .  

Tees ,  wyes ,  and o ther branches  wi l l  be measured as p ipe a long the 
cent ra l  ax is  o f  the  p ipes  to  the  po in t  o f  in te rsec t ion o f  sa id  centra l  axes .   
P ipe  reducers  wi l l  be  measured as  p ipe  o f  the  la rger  d iameter  a long the  
cent ra l  ax is .  

The end o f  p ipe  in  c losed s t ruc tu res  wi l l  be  cons idered to  be  a t  the 
in te rsec t ion  o f  the  cent ra l  ax is  and the  ins ide  face  o f  the  wa l l  and fo r  
masonry  and concre te  headwal ls  i t  w i l l  be  considered to  be  a t  the 
in te rsec t ion  o f  the  cent ra l  ax is  and the  face  o f  the  headwal l .  

End sec t ions  wi l l  be  measured by  the  number  o f  un i ts  ins ta l led .  

501-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  p ipe ,  measured as  prov ided above,  wi l l  be 
pa id  fo r  a t  the  cont rac t  un i t  p r ice  comple te  in  p lace .  

Except  as here ina f te r  spec i f ied ,  no  separa te  measurement  o r  payment 
wi l l  be  made fo r  excavat ing t renches  and fo r  fu rn ish ing,  p lac ing,  and 
compact ing bedd ing and back f i l l  mater ia l  as  descr ibed and spec i f ied 
here in  and on  the  pro ject  p lans ,  the  cos t  thereo f  be ing cons idered as 
inc luded in  the  cont rac t  un i t  p r ice  per  foo t  o f  p ipe .  

Payment  fo r  the  remova l  o f  rock ,  hard  pan, o ther uny ie ld ing mater ia l ,  o r  
so f t ,  spongy,  o r  o ther unstab le  so i l  be low the  ver t ica l  l imi ts  as shown on 
the  p lans ,  and the  back f i l l ing o f  these over -excavated  areas ,  as 
spec i f ied here in  and as d i rec ted by the Engineer,  wi l l  be  pa id  fo r  in  
accordance wi th  the  requ i rements  o f  Subsec t ion  104.02  o f  the 
spec i f i ca t ions .  
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When an embankment  is  cons t ruc ted  pr io r  to  the  d igging  o f  a  t rench and 
the  ins ta l la t ion  o f  a  p ipe ,  payment  for  the  cons t ruc t ion  o f  the 
embankment  wi l l  be  made under  the  appropr ia te  i tem,  such as  Roadway 
Excavat ion  or  Bor row.   Remova l  o f  rock ,  hard  pan,  o ther  uny ie ld ing 
mater ia l ,  o r  so f t ,  spongy,  o r  o ther  uns tab le  mater ia l  f rom the  t rench 
wi th in  the  embankment  wi l l  no t  be  cons idered fo r  payment .  

The repa i r ing o f  the  damage to  ex is t ing p ipe  ends to  wh ich  new p ipe  is  
to  be  jo ined and wh ich  cannot  be  seen in o rder  to  be  assessed and the 
remova l  o f  any  por t ion o f  a  damaged ex is t ing p ipe,  as  spec i f ied under 
Subsec t ion  501-3 .03(B)  o f  the  spec i f i ca t ions  wi l l  be  pa id  fo r  in  
accordance wi th  the  prov is ions  o f  Subsec t ion  104.02  o f  the 
spec i f i ca t ions .  

No measurement o r  d i rec t  payment  wi l l  be made fo r  fu rn ish ing and 
p lac ing f i l te r  mater ia l ,  p la t ing mater ia l ,  f i t t ings ,  co l la rs ,  bands ,  and the 
jo in ing o f  new and ex is t ing p ipes .  

For  cas t - in -p lace  p ipe ,  no  separa te measurement o r  payment  wi l l  be 
made fo r  the  excavat ion or  p repara t ion  o f  the t rench;  fo r  fu rn ish ing,  
p lac ing,  and compact ing back f i l l  mater ia l ;  fo r  p ipe  repa i r ,  when 
au thor ized  by  the  Engineer ;  o r  fo r  qua l i ty  con t ro l  ac t iv i t ies ;  the  cos t  
be ing cons idered as  inc luded in  the  un i t  p r ice  per  foo t  o f  p ipe .  

For  thermop las t ic  p ipe  and s tee l  re in fo rced thermop las t ic  p ipe ,  no 
separa te  measurement  or  payment  wi l l  be  made fo r  pos t  ins ta l la t ion 
inspec t ion ,  the cos t  be ing cons idered as inc luded in  the un i t  p r ice  per 
foo t  o f  p ipe .  

End sec t ions ,  measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the 
cont rac t  un i t  p r ice  comple te  in  p lace .  

SECTION 502 STRUCTURAL PLATE PIPE,  PIPE-ARCHES,  AND 
ARCHES:  

502-1 Descr ipt ion:  

The work  under  th is  sect ion  sha l l  cons is t  o f  fu rn ish ing and erec t ing 
s t ruc tu ra l  p la te p ipe ,  p ipe-arches ,  and arches o f  the  s izes ,  th icknesses ,  
and d imens ions  shown on the  pro jec t  p lans .   They  sha l l  be  ins ta l led  a t  
the  loca t ions  spec i f ied  on  the  pro jec t  p lans  or  as  d i rec ted  by  the 
Engineer  in  reasonab ly c lose  conformi ty  to  the  l ines  and grades  shown 
on the pro jec t  p lans or  as  es tab l ished by the Engineer  and the 
requ i rements  o f  these spec i f i ca t ions .  

502-2 Mater ia ls :  

Mater ia ls  sha l l  con form to  the  requ i rements  o f  Sec t ion  1010 o f  the 
spec i f i ca t ions ,  un less  o therwise  spec i f ied .  
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Pla tes  sha l l  be fabr ica ted in  accordance wi th  the  requ i rements  o f  e i ther 
AASHTO M 167,  AASHTO M 219 or  Federa l  Spec i f ica t ion  WW-P-405. 

Concre te  sha l l  con form to  the  requ i rements  o f  Sec t ion  1006 o f  the 
spec i f i ca t ions  fo r  the  c lass  and s t rength  shown on the  pro jec t  p lans .  

Re in fo rc ing s tee l  sha l l  con form to  the requ i rements  o f  Sec t ion 1003 o f  
the  spec i f i ca t ions .  

502-3 Construct ion Requirements:  

Excavat ing bedd ing and back f i l l ing fo r  the  s t ruc tura l  p la te p ipe ,  p ipe-
arches ,  and arches sha l l  be  per fo rmed as  spec i f ied  under  Sec t ion  501 
o f  the  spec i f i ca t ions and as  spec i f ied here in  and on  the  pro jec t  p lans .   
Excavat ing and back f i l l ing fo r  the  concre te  foo t ings  sha l l  be  per fo rmed 
as  spec i f ied  under  Subsec t ion  203-5  o f  the  spec i f ica t ions .   P lacement 
o f  re in fo rc ing s tee l  and s t ruc tu ra l  concre te  sha l l  con form to  the 
requ i rements  o f  Sec t ions  605 and 601 o f  the  spec i f i ca t ions ,  respec t ive ly . 

When back f i l l  mater ia l  i s  p laced around and over  a rches  be fore 
headwal ls  a re  in  p lace ,  the  mater ia l  sha l l  f i rs t  be  p laced midway be tween 
the  ends  o f  the  arch ,  fo rming as  nar row a  ramp as  poss ib le ,  un t i l  the  top 
o f  the  arch  is  reached.   The ramp sha l l  be  cons t ructed  even ly  f rom both 
s ides  and the  mater ia l  sha l l  be  compacted  as  i t  is  p laced.   Af te r  the  two 
ramps have been cons t ruc ted  to  the  top  o f  the  arch ,  the  remainder  of  
the  mater ia l  sha l l  be  p laced f rom the  top  o f  the  arch  bo th  ways  f rom the 
center  to  the  ends  and as even ly  as  poss ib le  on  both  s ides  o f  the  arch .  

When the  headwal ls  a re cons t ruc ted  be fore  any back f i l l  mater ia l  i s  
p laced around and over the  arch ,  the  mater ia l  sha l l  f i rs t  be  p laced 
ad jacent  to  one headwal l  un t i l  the  top  o f  the  arch  is  reached a f te r  wh ich 
i t  sha l l  be  dumped f rom the  top o f  the  arch  toward  the  o ther  headwal l  
and as  even ly  as  poss ib le on  bo th  s ides  o f  the  arch.  

In  mu l t ip le  ins ta l la t ions ,  ex t reme care  sha l l  be  taken so  tha t  the  back f i l l  
mater ia l  i s  b rought  up  even ly  on  each s ide  o f  each arch  so  tha t  unequa l  
p ressures  wi l l  be  avo ided.  

Pla tes  sha l l  be fo rmed to  p rov ide lap jo in ts wi th  the  ups t ream p la te 
lapp ing over  the  downst ream p la te .   The bo l t  ho les  sha l l  be  so  punched 
tha t  a l l  p la tes  hav ing l i ke d imens ions ,  curva ture ,  and the  same number 
o f  bo l ts  per  foo t  o f  seam sha l l  be  in te rchangeab le .   Each p la te  sha l l  be 
curved to  the  proper  rad ius  so  tha t  the  c ross-sec t iona l  d imens ions  o f  the 
f in ished s t ruc tu re  wi l l  be  as  ind ica ted  on  the  pro jec t  p lans .  

Pla tes  fo r  fo rming skewed or  s loped ends  sha l l  be cu t  to  g ive  the  angle  
o f  skew or  s lope spec i f ied .   Burned edges sha l l  be  f ree  f rom ox ide  and 
bur rs  and sha l l  p resent  a  workmanl ike  f in ish .   Legib le  ident i f i ca t ion 
numera ls  sha l l  be  p laced on  each p la te  to  des ignate  i ts  p roper  pos i t ion 
in  the  f in ished s t ruc tu re .  
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Stee l  p la tes  sha l l  be  punched so  tha t  bo l t  ho les  a long those edges o f  
the  p la tes  tha t  wi l l  fo rm longi tud ina l  seams in  the  f in ished s t ruc tu re  wi l l  
be  s taggered in  rows 2  inches  apar t ,  wi th  one row in  the  va l ley  and one 
on  the c res t  o f  the  cor rugat ion .   Bo l t  ho les  a long those edges o f  the 
p la tes  tha t  wi l l  fo rm c i rcumferent ia l  seams in  the  f in ished s t ruc tu re  sha l l  
p rov ide fo r  a  bo l t  spac ing o f  no t  more  than 12  inches .   The min imum 
d is tance f rom center  o f  ho le  to  edge o f  p la te  sha l l  be  no t  less  than 1 .75 
t imes the  d iameter o f  the  bo l t .   The d iameter  o f  the  bo l t  ho les  in  the 
longi tud ina l  seams sha l l  no t  exceed the  d iameter  o f  the  bo l t  by  more 
than 1 /8  inch .  

Aluminum p la tes  sha l l  be  punched so  tha t  bo l t  ho les  a long those edges 
o f  the p la tes  tha t  wi l l  fo rm longi tud ina l  seams in the  f in ished s t ruc tu re 
wi l l  be  on  a  doub le  row wi th  a  center - to -center  d imens ion  o f  1 -3 /4 
inches .   In  a l l  s t ruc tu res  the  longi tud ina l  seam sha l l  be  compr ised o f  two 
bo l ts  in  each va l ley  and c res t  o f  each corrugat ion .   The s tandard  center -
to -center  d imens ions o f  bo l t  ho les  tha t  wi l l  fo rm the  c i rcumferent ia l  seam 
in  the  f in ished s t ruc tu re  sha l l  be 9-5 /8 inches .   The min imum d is tance 
f rom the  center  o f  ho le  to  the  edge o f  the  p la te  sha l l  no t  be  less  than 
1 .75  t imes the  d iameter  of  the  bo l t .  

To le rance o f  a l l  ho le d iameters  and spac ing sha l l  be  as  ind ica ted  on  the 
pro jec t  p lans  or  in  the  Spec ia l  Prov is ions .  

Pla tes  sha l l  be  erec ted in  the i r  f ina l  pos i t ion  by  connect ing the  p la tes 
wi th  bo l ts  a t  longi tud ina l  and c i rcumferent ia l  seams.   Dr i f t  p ins  may be 
used to fac i l i ta te match ing o f  ho les .   A l l  p la tes  sha l l  be  p laced in  the 
order  recommended by  the  manufac turer  wi th  jo in ts  s taggered so  that  
no t  more  than th ree  p la tes  come together  a t  any one po in t .   A l l  bo l ts  
sha l l  be  drawn t igh t ,  wi thout  overs t ress ,  be fore  beginn ing the  back f i l l .  

Stee l  bo l ts  fo r  s t ruc tura l -p la te  sec t ions  sha l l  be  to rqued dur ing 
ins ta l la t ion to  a min imum of  100 foo t -pounds and a max imum of  300 foo t -
pounds.  

For  power-dr iven  too ls ,  the  ho ld -on  per iod  may vary  f rom two to  f i ve 
seconds.   The bo l ts  fo r  a luminum s t ruc tura l -p late  sec t ions  sha l l  be  
to rqued dur ing ins ta l la t ion  to a min imum of  100 foo t -pounds and a 
max imum of  200 foo t -pounds.   Bo l ts  sha l l  be o f  su f f ic ien t  length  to 
p rov ide  a  fu l l  nu t .  

Af te r  s t ruc tu ra l  p la te  p ipe  has  been erec ted ,  a l l  spo ts  where  damage has 
occur red  to  spe l te r  sha l l  be  g iven two coats  o f  an  approved ho t  aspha l t  
pa in t ,  o r  sha l l  be  wi re  brushed and g iven two coats  o f  z inc  pa in t ,  as 
spec i f ied  in  Sec t ion  1002 o f  the  spec i f i ca t ions ,  as  d i rec ted  by  the  
Engineer .  
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502-4 Method of  Measurement:  

Struc tura l  p la te  p ipe ,  p ipe-arches ,  and arches  wi l l  be  measured e i ther 
by  the  l inear  foo t ,  o r  by  the  lump sum fo r  each s truc tu re ,  ins ta l led  in 
p lace ,  comple ted ,  and accepted .  

I f  measurement  is  made by  the l inear  foo t ,  measurement  wi l l  be  made 
a long the  inver t  cen ter  l ine  fo r  p ipe  and p ipe-arches  and the average o f  
the  spr ingl ine  lengths  fo r  a rches .  

St ruc tura l  concre te and re in fo rc ing s tee l  used fo r  headwal ls  and foo t ings 
wi l l  be  measured by  the  cub ic  yard  and by  the  pound,  respec t ive ly .  

St ruc tura l  excavat ion  and s t ruc tu re back f i l l  fo r  foo t ings  wi l l  be  measured 
in  accordance wi th  the  requ i rements  o f  Subsec t ion  203-5 .04 o f  the 
spec i f i ca t ions .  

502-5 Basis  of  Payment:  

The accepted  quant i t ies o f  work  under  th is  sec t ion ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  lump sum pr ice  or  the 
cont rac t  un i t  p r ice  per  l inear  foo t  fo r  the  d i f fe ren t  s izes  and th ickness  o f  
s t ruc tu ra l  p la te  p ipe ,  p ipe-arches  and s t ruc tura l  p late  a rches  des ignated 
in  the  b idd ing schedu le ,  comple te in  p lace ,  inc lud ing excavat ing and 
fu rn ish ing,  p lac ing,  and compact ing back f i l l  mater ia l .  

Payment  fo r  s t ruc tu ra l  concre te  used in  foo t ings  and headwal ls  wi l l  be 
made as  prov ided in  Subsec t ion  601-6  o f  the  spec i f i ca t ions .   Payment 
fo r  re in fo rc ing s tee l  used in  foo t ings  and headwal ls  wi l l  be  made as 
prov ided in  Subsec t ion 605-5  o f  the spec i f i cat ions .   Payment  fo r  
s t ruc tu ra l  excavat ion  and s t ruc tu re  back f i l l  fo r  foo t ings  wi l l  be  made as  
prov ided in  Subsec t ion  203-5 .05  o f  the  spec i f i ca t ions .  

SECTION 503 CONCRETE CATCH BASINS:  

503-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
cons t ruc t ing or  recons truc t ing concre te  ca tch bas ins ,  inc lud ing 
excavat ion ,  concre te  remova l ,  and back f i l l .   Work  sha l l  be  done a t  the 
loca t ions des ignated  on  the  pro jec t  p lans  and in  accordance wi th  the 
de ta i ls  shown on the  p lans  and the  requ i rements  o f  these spec i f i ca t ions . 

503-2 Mater ia ls :  

503-2 .01 Concrete:  

Por t land cement  concre te sha l l  con form to  the  requ i rements  o f  Sec t ion 
1006 o f  the  spec i f i ca t ions fo r  Class  B concre te .  
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503-2 .02 Reinforc ing Steel :  

Rein forc ing s tee l  bars  o r  mesh sha l l  con form to  the  requ i rements  of  
Sec t ion  1003 o f  the  spec i f i ca t ions .  

503-2 .03 Masonry Mortar :  

Masonry  mor ta r  sha l l  be composed by  vo lume of  one par t  Por t land 
cement ,  two par ts  f ine  aggregate ,  one- f i f th  par t  hydra ted  l ime,  and 
su f f ic ien t  water  to  provide  a  p las t ic  mix tu re .   The l ime sha l l  be 
cons idered as  an  add i t ion to  and no t  as  rep lac ing any  cement .  

F ine  aggregate  sha l l  con form to  the  requ i rements  o f  ASTM C144.   
Por t land cement  and water  sha l l  con form to  the  requ i rements  o f  Sec t ion  
1006 o f  the  spec i f i ca t ions .   Hydra ted  l ime sha l l  con form to  the 
requ i rements  o f  ASTM C207,  Type N.  

Mor ta r  tha t  has been mixed more than one hour sha l l  no t  be  used.  
Retemper ing o f  mor ta r  wi l l  no t  be  permi t ted .  

503-2 .04 Structura l  Stee l :  

Struc tura l  s tee l  par ts  sha l l  con form to the  requ i rements  o f  Sec t ion  1004 
o f  the  spec i f i ca t ions .  

503-3 Construct ion Requirements:  

503-3 .01 Catch Basins:  

Excavat ion  and back f i l l  fo r  the  ca tch bas in  sha l l  be  per fo rmed in 
accordance wi th  the  requ i rements  o f  Subsect ion  203-5  o f  the 
spec i f i ca t ions .  

Catch  bas ins  sha l l  be  cas t - in -p lace  or ,  a t  the  op t ion  o f  the  cont rac tor ,  
may be  precas t  un i ts .   A l i s t  o f  approved precas t  un i ts  may be  found on 
the  Depar tment ’s  Approved Produc ts  L is t  (APL) ,  ava i lab le  on  the 
in te rne t  f rom the Ar izona Transpor ta t ion Research  Center  (ATRC),  
th rough i ts  PRIDE program.  

The "H"  d imens ion  fo r  ca tch  bas ins  sha l l  be  de termined in  the  f ie ld  p r io r  
to  cas t ing.   The cont rac tor  is  adv ised to  acqua in t  i tse l f  wi th  cond i t ions 
pecu l ia r  to  the  pro jec t  which  migh t  l imi t  the  use  o f  p recas t  i tems.  

Cast - in -p lace ca tch  bas ins  sha l l  be cons t ruc ted  in  accordance wi th  the 
requ i rements  o f  Sec t ion  601 o f  the  spec i f i ca t ions and re in fo rced where 
ca l led  for  on the p lans  in accordance wi th  the  requ i rements  o f  Sec t ion 
605 o f  the  spec i f i ca t ions  in  reasonab ly  c lose  conformi ty  to  the  l ines  and 
grades  shown on the  p lans  and sha l l  meet  ad jacent  s idewalk ,  curb ,  o r  
gu t te r  sur faces  wi th  no  apprec iab le  o f fse ts .   Catch  bas in  gra tes  and 
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f rames sha l l  be  fabr ica ted  and ins ta l led  so tha t  the  bear ing sur faces  o f  
the  gra te  res t  secure ly  on the  bear ing sur faces  o f  the  f rame. 

Proper  equ ipment  sha l l  be  prov ided fo r  lower ing the  precas t  sec t ions  to  
pos i t ion .   The tongue end o f  the  sec t ion  sha l l  be  p laced in  contac t  wi th  
the  base s t ruc tu re  un less o therwise  d i rec ted .   Not  more  than two ho les 
sha l l  be  cas t  o r  d r i l led  in  the  she l l  o f  each sec t ion  fo r  the  purpose o f  
hand l ing and p lac ing.   I f  such  ho les  are  prov ided,  they  sha l l  be f i l led 
and f in ished wi th  mor ta r  a f te r  p lac ing the  ca tch bas ins .   Immedia te ly  
be fore  jo in ing precas t  sec t ions ,  mor ta r  sha l l  be p laced cont inuous ly 
a round the  c i rcumference o f  the  rece iv ing sec t ion 's  contac t  sur face .   Any 
precas t  sec t ion  damaged dur ing hand l ing or  p lac ing sha l l  be  repa i red  or  
rep laced a t  the  op t ion  o f  the  Engineer  and a t  no  add i t iona l  cos t  to the 
Depar tment .  

When spec i f ied  on  the  pro jec t  p lans ,  aprons  shal l  be  cons t ruc ted  in 
accordance wi th  the  de ta i ls  shown on the  p lans.   Aprons  sha l l  be 
cons t ruc ted  f rom Por t land cement  concre te  o r  f rom aspha l t ic  concre te .  

When spec i f ied  on  the  pro jec t  p lans  or  o rdered by  the  Engineer ,  
cor rugated  meta l  p ipe  sha l l  be  ins ta l led  as  temporary  d ra in  fo r  the 
roadway.   The p ipes  sha l l  be  subsequent ly  f i l led  wi th  concre te .  

Back f i l l ing o f  the  completed  s t ruc ture  sha l l  be  in  accordance wi th  the 
requ i rements  o f  Subsec t ion  203-5  o f  the  spec i f ica t ions .  

Pre formed b i tuminous jo int  f i l le r  sha l l  be ins ta l led  where  the ca tch  bas in 
concre te  wi l l  meet  new or  ex is t ing concre te  curb  pavement .  

503-3 .02 Reconstruct  Catch Basins:  

Catch  bas ins  sha l l  be  recons t ruc ted  in  reasonab ly  c lose  conformi ty  to 
the  l ines  and grades shown on the  p lans .   The ex is t ing f rame and gra te 
sha l l  be  care fu l ly  removed and c leaned.   Af te r  remova l  o f  the  f rame,  the 
top  o f  the  ca tch  bas in  sha l l  be  t r immed to  p rov ide  a  su i tab le  foundat ion 
fo r  the  new mater ia l .   Frames and gra tes  sha l l  then  be  re ins ta l led 
accord ing to  the  requ i rements  o f  Subsec t ion 503-3 .01  o f  the 
spec i f i ca t ions .  

Where  recons t ruc t ion  o f  a  ca tch  bas in  requ i res par t ia l  remova l  o f  
concre te ,  su f f ic ien t  concre te  sha l l  be  removed to  permi t  new re in fo rc ing 
s tee l  to  be  sp l iced  to  ex is t ing re in fo rc ing s tee l  in  accordance wi th  the 
requ i rements  o f  Subsec t ion  605-3 .02  o f  the  speci f i ca t ions .   Ex is t ing 
re in fo rc ing incorpora ted  in to  the  new work  sha l l  be  thorough ly  c leaned 
o f  a l l  adher ing mater ia l  be fore  be ing embedded in new concre te .   New 
concre te  sha l l  be  p laced accord ing to  the  requ i rements  o f  Sec t ion  601 
o f  the  spec i f i ca t ions .  

TABLE OF CONTENTS INDEX



SECTION 504 

546 
 

503-3 .03 Frame and Grate:  

The fabr ica t ion  o f  f rame and gra te  un i ts  sha l l  con form to  the 
requ i rements  o f  Subsec t ion  604-3 .06  o f  the  spec i f ica t ions .  

When recons t ruc t  ca tch bas in  is  spec i f ied ,  in  accordance wi th 
Subsec t ion  503-3 .02  o f  the  spec i f i ca t ions ,  and when an  ex is t ing f rame 
and gra te  is  unsu i tab le  for  fu r ther  use ,  a  new f rame and gra te  sha l l  be 
fu rn ished and ins ta l led .   Where  an  ex is t ing f rame and gra te is  su i tab le 
fo r  reuse bu t  is  e i ther  lost  o r  damaged by  the  cont rac tor 's  opera t ions  to 
the  ex ten t  tha t  i t  i s  unacceptab le  fo r  reuse,  i t  shal l  be  rep laced a t  no  
add i t iona l  cos t  to  the  Depar tment .  

503-4 Method of  Measurement:  

Catch  bas ins  wi l l  be measured as  a  un i t  fo r  each ca tch  bas in ,  inc lud ing 
f rame and gra te ;  fo r  each ca tch  bas in  recons t ruc ted ;  o r  fo r  each f rame 
and gra te  fu rn ished. 

503-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  ca tch  bas ins ,  o f  recons t ruc t  ca tch  bas ins ,  
and o f  f rame and gra te  fo r  ca tch  bas in ,  measured as  prov ided above, 
wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  each, comple te  in  p lace ,  
inc lud ing aprons ,  temporary  cons t ruc t ion  dra ins ,  excavat ion  and back f i l l .  

The remova l  o f  unsu i tab le  mater ia l  be low the requ i red  depth  and the 
fu rn ish ing and p lac ing o f  mater ia l  in  the  vo ids  thus c rea ted  wi l l  be  pa id 
fo r  in  accordance wi th  the  prov is ions  o f  Subsec t ion  104.02  o f  the 
spec i f i ca t ions .  

SECTION 504 STANDPIPES:  

504-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
cons t ruc t ing s tandp ipes fo r  i r r iga t ion  or  d ra inage p ipes ,  inc lud ing 
excavat ion ,  back f i l l ,  covers ,  and ga tes ,  a t  the  locat ions  des ignated  on 
the  pro jec t  p lans  and in  accordance wi th  the  de ta i ls  shown on the  p lans 
and the  requ i rements  o f  these spec i f i ca t ions .  

504-2 Mater ia ls :  

504-2 .01 Concrete:  

Concre te  sha l l  be  Class  B Por t land cement  concre te  conforming to  the 
requ i rements  o f  Sec t ion  1006 o f  the  spec i f i ca t ions .  
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504-2 .02 Concrete  Pipe:  

Concre te  p ipe  mater ia ls  sha l l  con form to  the  requ i rements  o f  Sec t ion 
1010 o f  the  spec i f i ca t ions.  

504-2 .03 Mortar :  

Mortar  fo r  p ipe  jo in ts  sha l l  con form to  the  requ i rements  o f  Subsec t ion 
503-2 .03  o f  the  spec i f ica t ions .  

504-2 .04 Meta l  Covers:  

Mater ia ls  fu rn ished fo r  s t ruc tu ra l  s tee l  p la te  and bars  in  s tee l  p la te 
covers sha l l  con form to the  requ i rements  o f  Sec t ion  1004 o f  the 
spec i f i ca t ions  fo r  s t ruc tura l  carbon s tee l .  

504-2 .05 Meta l  Gates: 

Mater ia ls  fu rn ished fo r  meta l  ga tes  sha l l  con form to  the  requ i rements 
spec i f ied  on  the  p lans  or  in  the  Spec ia l  Prov is ions .  

504-3 Construct ion Requirements:  

For  a  s tandp ipe  us ing re in fo rced concre te  p ipe ,  the  p ipe  sha l l  be  p laced 
so  tha t  the  be l l  o r  grooved end is  uppermost  to  rece ive  the  cover .   A l l  
connect ions to  new or  ex is t ing p ipes  wi l l  be  cons idered as  be ing a  par t  
o f  the  s tandp ipe .   Mor ta r  jo in ts  sha l l  be  made in  accordance wi th  the 
de ta i ls  shown on the  p lans  and sha l l  be  water t igh t .  

Concre te  s tandp ipes  sha l l  be  cons t ruc ted  in  accordance wi th  the  
requ i rements  o f  Sec t ion  601 o f  the  spec i f i ca t ions .  

Excavat ion  and back f i l l  sha l l  be  in  accordance wi th  the  requ i rements  o f  
Subsec t ion  203-5  o f  the  spec i f i ca t ions .  

504-4 Method of  Measurement:  

Standp ipes ,  o f  the  types  spec i f ied  on  the pro jec t  p lans ,  wi l l  be  measured 
as  a  un i t  for  each type cons t ruc ted .  

504-5 Basis  of  Payment:  

The accepted  quant i t ies of  s tandp ipes ,  measured as prov ided above,  wi l l  
be  pa id  fo r  a t  the cont ract  un i t  p r ice each,  comple te  in  p lace ,  inc lud ing 
excavat ion  and back f i l l .  

The remova l  o f  unsu i tab le  mater ia l  be low the requ i red  depth  and the 
fu rn ish ing and p lac ing o f  mater ia l  in  the  vo ids  thus c rea ted  wi l l  be  pa id 
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fo r  in  accordance wi th  the  prov is ions  o f  Subsec t ion  104.02  o f  the 
spec i f i ca t ions .  

SECTION 505 MANHOLES:  

505-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
cons t ruc t ing comple te  manho les  inc lud ing f rames and covers ;  fu rn ish ing 
and ins ta l l ing manho le  f rames and covers ;  o r  remov ing and rese t t ing 
ex is t ing manho le  f rames and covers  a t  the  loca t ions  des ignated  on  the 
pro jec t  p lans and in  accordance wi th  the  de ta i ls  shown on the p lans  and 
the  requ i rements  o f  these spec i f i ca t ions .  

505-2 Mater ia ls :  

505-2 .01 Concrete:  

Mater ia ls  fu rn ished fo r  Por t land cement  concre te  sha l l  con form to  the 
requ i rements  o f  Sec t ion  1006 o f  the spec i f i ca t ions  fo r  Class  B concre te ,  
except  precas t  manho les .   Precas t  manho les  sha l l  con form to  the 
requ i rements  o f  AASHTO M 199 except tha t  the compress ive s t rength  o f  
each un i t  wi l l  be  de termined and accepted  in  accordance wi th 
Subsec t ion  1006-7  o f  the  spec i f i ca t ions .  

505-2 .02 Reinforc ing Steel :  

Mater ia ls  fu rn ished fo r  re in fo rc ing s tee l  shal l  con form to  the 
requ i rements  o f  Sec t ion  1003 o f  the  spec i f i ca t ions .  

505-2 .03 Br ick:  

Br ick  sha l l  con form to  the requ i rements  o f  AASHTO M 91.  

505-2 .04 Mortar :  

Mortar  sha l l  con form to the  requ i rements  o f  Subsec t ion  503-2 .03  o f  the 
spec i f i ca t ions .  

505-2 .05 Frames and Covers:  

Frames and covers  sha l l  con form to  the  requ i rements  o f  Subsec t ion 
1004-6  o f  the  spec i f i ca t ions  fo r  d ra inage s t ruc tu re  cas t ings .   The bear ing 
face  o f  the  f rame sha l l  be mach ined so  tha t  the  cover  wi l l  l ie  f la t  in  any  
pos i t ion  in  the  r ing and have a  un i fo rm bear ing th roughout  i ts  en t i re 
c i rcumference.   Before  leav ing the  foundry ,  the  f rames and covers  sha l l  
be  thorough ly  c leaned. 
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At  the  op t ion  o f  the  manufac turer ,  manho le  covers  may be  supp l ied  f rom 
the  foundry  wi th  the  ADOT logo embossed in  the  center ,  a t  no  add i t ional  
cos t  to  the  Depar tment .   The cur ren t  ADOT logo des ign  a t  the  t ime o f  
cover  ins ta l la t ion  sha l l  be  used.   Manho le  covers wi th  ou t -da ted  logo 
des igns  wi l l  no t  be  accepted  fo r  ins ta l la t ion  or  payment .  

505-3 Construct ion Requirements:  

505-3 .01 Manhole:  

Excavat ion  and back f i l l  fo r  the  manho le  sha l l  be  per fo rmed in 
accordance wi th  the  requ i rements  o f  Subsect ion  203-5  o f  the 
spec i f i ca t ions .  

Al l  connect ions  fo r  la tera l  p ipes  wi l l  be  cons idered a par t  o f  the  manho le .   
The inver t  channe l  may be  l ined  wi th  sp l i t  p ipe .  

Manho le  s ide-wa l ls  sha l l  be  cons t ruc ted  o f  cas t- in -p lace  or  p recast  
concre te ,  o r  b r ick ,  as  shown on the  pro jec t  p lans .   The base o f  a l l  
manho les  sha l l  be  cas t - in-p lace  concre te .  

A l i s t  o f  approved precas t  un i ts  wi l l  be  found in  the Spec ia l  Prov is ions .  

Cas t - in -p lace  concre te  sha l l  be  p laced in  accordance wi th  the 
requ i rements  o f  Sec t ion  601 o f  the  spec i f i ca t ions .  

Br icks  fo r  s ide-wa l ls  sha l l  be  wet ted  be fore  be ing used and sha l l  be  la id 
in  fu l l  mor ta r  beds .   Mor ta r  tha t  has  been mixed for  more  than one hour 
sha l l  no t  be  used.   Re- temper ing o f  mor ta r  wi l l  no t  be  permi t ted .  

Proper  equ ipment  sha l l  be  prov ided fo r  lower ing the  precas t  sec t ions  to  
pos i t ion .   The tongue end o f  the  sec t ion  sha l l  be  p laced in  contac t  wi th  
the  base s t ruc tu re  un less o therwise  d i rec ted .   Not  more  than two ho les 
sha l l  be  cas t  o r  d r i l led  in  the  she l l  o f  each sec t ion  fo r  the  purpose o f  
hand l ing and p lac ing.   I f  such  ho les  are  prov ided,  they  sha l l  be f i l led 
and f in ished wi th  mor ta r  a f te r  p lac ing.   Any  precas t  sec t ion  damaged 
dur ing hand l ing or  p lac ing sha l l  be repa i red or  replaced a t  the  op t ion  o f  
the  Engineer  and a t  no  add i t iona l  cos t  to  the  Depar tment .  

Jo in ts  fo r  p recas t  concre te  manho le  sec t ions  sha l l  be  made wi th 
Por t land cement  mor ta r ,  rubber  gaskets ,  mast ic  jo in t  f i l le rs ,  o r  by  a 
combina t ion o f  these types ,  o r  o ther  approved type.   The comple ted 
mor ta r  jo in t  sha l l  be  fo rmed wi th  a  bead on  the  ou ts ide  and f in ished 
smooth  on  the ins ide  o f  the  sec t ions  and su i tab ly  cured .   The rubber  r ing 
gaskets  sha l l  be  ins ta l led so  as  to  fo rm a  f lex ib le  water t igh t  sea l .   The 
mast ic  jo in t  f i l le r  sha l l  con form to  the  requ i rements  o f  AASHTO M 198 
and sha l l  be app l ied in  accordance wi th the  manufac turers 
recommendat ions  so  as  to  fo rm a  water t igh t  sea l .  

Where  f rames and covers  fo r  new manho les  are  to  be  se t  in  new 
b i tuminous  mix o r  aspha l t ic  concre te sur faces ,  they sha l l  no t  be  se t  un t i l  
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the  roadway has  been sur faced.   Where  a  b i tuminous  sea l  coa t  or  
aspha l t ic  concre te  f in ish ing course  is  to  be  p laced on  the  new sur fac ing,  
the  f rames and covers  sha l l  be  se t  a f te r  the  sur face  course  has  been 
comple ted  and pr io r  to  the  p lacement  o f  the  sea l  coa t  o r  the  f in ish ing 
course .  

Stee l  p la tes o f  a  s ize  approved by the Engineer  sha l l  be p laced over the 
manho le  p r io r  to  sur fac ing opera t ions .   Af te r  sur fac ing opera t ions  are 
comple ted ,  the  s tee l  p la tes  sha l l  be  removed and the  f rames and covers 
se t  in  concre te  a t  the  proper  e leva t ion  so  tha t  the  cover  wi l l  be  f lush 
wi th  the  ad jacent  f in ished sur face .   Care  sha l l  be taken tha t  the base 
and sur fac ing mater ia ls  a re  no t  d is tu rbed beyond the  edges o f  the p la te.   
Concre te  and re in fo rc ing s tee l  sha l l  be  p laced around the  f rame as 
de ta i led on  the  p lans .   The concre te sha l l  be pro tected  dur ing the  cur ing 
per iod .  

Upon comple t ion  each manho le  sha l l  be  thoroughly  c leaned and kept 
c lean un t i l  f ina l  acceptance o f  the  work .  

The cont rac tor  sha l l  observe  a l l  the  ord inances  of  the  c i ty  o r  town in 
wh ich  the work  is  loca ted .   St ree ts sha l l  be kept  open fo r  passage o f  
t ra f f i c  and pro tec t ion  fo r  the  pub l ic  sha l l  be  prov ided when the  manho le 
excavat ion  is  exposed and dangerous .   The manhole  cons t ruc t ion  work 
sha l l  be  comple te ly  and adequate ly  covered when no  work  is  be ing done.  
Every  p recaut ion  sha l l  be  taken to  prevent  water  pumped f rom manho les 
f rom f lood ing s t ree ts ,  a l leys ,  s idewalks ,  and pr iva te  p roper ty .  

505-3 .02 Frame and Cover  for  Manhole:  

Where an  ex is t ing f rame and cover  fo r  a manho le  is  un f i t  fo r  fu r ther use ,  
a  new f rame and cover  sha l l  be  fu rn ished and ins ta l led  as  spec i f ied 
under  Subsec t ion  505-3 .01  o f  the  spec i f i ca t ions .   Where  necessary,  
ex is t ing s ide-wa l ls  sha l l  be  ad jus ted  to  the  requ i red  grade by  remov ing 
por t ions  o f ,  o r  add ing to,  the  ex is t ing wa l ls .   Such ad jus tments  sha l l  
con form to  the  de ta i ls  o f  the  ex is t ing manho le  un less  o therwise  de ta i led 
on  the  pro jec t  p lans .  

505-3 .03 Reset  Manhole  Frame and Cover:  

Exis t ing f rames and covers  to  be  rese t  sha l l  be  care fu l ly  removed and 
rese t  to  the  requ i red  grade in  accordance wi th  the  requ i rements  o f  
Subsec t ion  505-3 .02  o f  the  spec i f i ca t ions ;  however ,  a t  the cont rac tor 's  
op t ion  and wi th  approva l  o f  the  Engineer ,  ad jus table  ex tens ion  r ings  o f  
the  type  wh ich  do  no t  requ i re  the  remova l  o f  the  ex is t ing f rame may be 
used.   The ex tens ion  dev ice  sha l l  p rov ide  pos i t i ve  lock ing ac t ion  wi th  
the  ex is t ing f rame and sha l l  permi t  ad jus tment  in  he igh t  to  conform to  
the  new f in ish  pavement  sur face .   The mater ia l  fo r  the  ex tens ion  dev ice 
sha l l  be  compat ib le  wi th  the  ex is t ing f rame and conform to  the 
requ i rements  o f  Sec t ion  1004 o f  the  spec i f i ca t ions .  
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Manho le  f rames and covers  to  be  rese t  wh ich  are  los t  o r  damaged by 
the  cont rac tor 's  opera t ions  sha l l  be  rep laced a t  no  add i t iona l  cos t  to  the 
Depar tment .  

505-4 Method of  Measurement:  

Manho les  wi l l  be  measured as  a  un i t  fo r  each manho le ,  inc lud ing f rame 
and cover ;  fo r  each f rame and cover ;  o r  fo r  each ex is t ing f rame and 
cover  removed and rese t .  

505-5 Basis  of  Payment:  

The accepted  quant i t ies  of  manho les ,  f rame and cover  fo r  manho le ,  and 
rese t  manho le  f rame and cover ,  measured as  prov ided above,  wi l l  be 
pa id  fo r  a t  the  cont rac t  un i t  p r ice  each, comple te  in  p lace ,  inc lud ing 
excavat ion  and back f i l l .  

The remova l  o f  unsu i tab le  mater ia l  be low the requ i red  depth  and the 
fu rn ish ing and p lac ing o f  mater ia l  in  the  vo ids  thus c rea ted  wi l l  be  pa id 
fo r  in  accordance wi th  the  prov is ions  o f  Subsec t ion  109.04  o f  the 
spec i f i ca t ions .  

SECTION 506 UNDERDRAINS:    

506-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing a l l  labor ,  
equ ipment ,  and mater ia ls  to  cons t ruc t  an  underdra in  sys tem in  
accordance wi th  the  de ta i ls  shown on the  pro jec t  p lans  and as  d i rec ted 
by  the  Engineer .  

When more  than one type o f  p ipe  is  a l lowed to  be  ins ta l led  a t  underdra in 
ins ta l la t ions ,  the  underdra in  wi l l  be  des ignated as  a l te rna t ive  p ipe 
underdra in  on  the  p lans  and in  the  b idd ing schedu le .   The type o f  p ipe  
to  be  ins ta l led  sha l l  be  se lec ted  by  the  cont rac tor  f rom the  a l lowab le 
types  o f  p ipe  shown on the  p lans .  

506-2 Mater ia ls :  

506-2 .01 Pipe Mater ia ls :  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted  fo r  a l l  p ipe  mater ia ls .  

(A)   Perforated Clay Pipe:  

Per fo ra ted  c lay  p ipe  sha l l  con form to the requ i rements  fo r  ex t ra -s t rength 
per fo ra ted  c lay  p ipe  as  spec i f ied  in  AASHTO M 65,  except  tha t  p la in  end 
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p ipe  comply ing in  a l l  o ther  respec ts  wi th  the  s ta ted  AASHTO M 65 
spec i f i ca t ion  may be  used.  

Des ign  mod i f ica t ions  to  the  be l l  socket  end o f  the  p ipe  wh ich  wi l l  
fac i l i ta te  pos i t ion ing o f  the  per fora t ions  or  p lacement  o f  the  p ipe  may be 
made,  p rov ided tha t  such mod i f ica t ions  are  approved by  the  Engineer 
p r io r  to  use .   P ipe  so mod i f ied  sha l l  con form to  a l l  per fo rmance 
requ i rements  and tes ts  spec i f ied  in  AASHTO M 65.  

I f  p la in  end p ipe  is  used, coup lers  wh ich  are  capab le  o f  ho ld ing the  p ipe 
in  a l ignment  sha l l  be  used to  jo in  the  p ipe .  

(B)   Perforated Steel  Pipe:  

Per fo ra ted  s tee l  p ipe and coup l ing bands sha l l  con form to  the 
requ i rements  o f  AASHTO M 36 and M 218,  wi th  the  fo l lowing 
mod i f ica t ions :   The p ipe  sha l l  con form to  any  one o f  the  fu l l -c i rc le  types 
spec i f ied  in  AASHTO M 36,  and per fo ra t ions  in  the p ipe  sha l l  be  e i ther 
d r i l led  o r  punched.   The per fo ra t ions  sha l l  be  loca ted  e i ther  in  the  ins ide 
c res ts  o r  in  the  f la t  tangent  por t ion  o f  a l l  cor rugat ions ,  bu t  no t  in  bo th 
loca t ions  in  a  g iven length  o f  p ipe .  

(C)   Perforated Aluminum Pipe:  

Aluminum underdra in  p ipe and f i t t ings  sha l l  con form to  the  requ i rements  
o f  AASHTO M 196 wi th  the  fo l lowing mod i f ica t ions :   The p ipe  sha l l  
con form to  Type I I I  p ipe  accord ing to  AASHTO M 196.   Per fo ra t ions  in 
the  p ipe  sha l l  be  e i ther  dr i l led  o r  punched.   The min imum th ickness  o f  
sheet  sha l l  be  0 .06  inches .  

(D)   Perforated Plast ic  Pipe:  

Per fo ra ted  p las t ic  p ipe  sha l l  be  e i ther  smooth-wal l  po lyv iny l  ch lo r ide 
p las t ic  p ipe ,  cor rugated  po lyv iny l  ch lo r ide  p las t ic  p ipe  wi th  a smooth 
in te r io r  sur face ,  o r  cor rugated  po lye thy lene p las t ic  tub ing.  

Smooth-wa l l  po lyv iny l  ch lo r ide  p las t ic  p ipe  sha l l  con form to  the 
requ i rements  o f  AASHTO M 278.  

Cor rugated  po lyv iny l  ch lor ide  p las t ic  p ipe  wi th  a smooth  in te r ior  sur face 
sha l l  con form to  the  mater ia l  and s t ruc tu ra l  requ irements  o f  AASHTO 
M 278.   The p ipe  sha l l  have per fo ra t ions  loca ted  in  the  bo t tom ha l f  of  
the  p ipe  and the  per fo ra t ions  sha l l  cons is t  o f  s lo ts  meet ing the  s ize  and 
open ing area  requ i rements  l i s ted  in  AASHTO M 252.   The ins ide  
d iameter  and d iameter  to le rances  sha l l  con form to the  requ i rements  o f  
e i ther  AASHTO M 252 or  M 278.  

Cor rugated  po lye thy lene p las t ic  tub ing sha l l  con form to  the  requ i rements 
o f  AASHTO M 252 or  M 294. 

TABLE OF CONTENTS INDEX



SECTION 506 

553 
 

Po lyv iny l  ch lo r ide  p ipe  sha l l  be connected  wi th  be l led  ends ,  o r  wi th 
s leeve- type or  s top- type coup l ings  conforming to  the  requ i rements  o f  
AASHTO M 278.   Po lye thy lene tub ing sha l l  be  connected  wi th  snap-on,  
sc rew-on,  o r  wrap-around f i t t ings  and coup l ings conforming to  the 
requ i rements  o f  AASHTO M 252 or  M 294.   So lvent  cement ing o f  jo in ts 
wi l l  no t  be  requ i red .  

506-2 .02 Underdra in Out le ts  and Risers:  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the spec i f i ca t ions  sha l l  be  submi t ted  fo r  a l l  underdra in  ou t le t  
and r iser  mater ia ls .  

Underdra in  ou t le ts  and underdra in  te rmina l  r isers ,  ver t ica l  r i sers ,  and 
45-degree r isers ,  cons ist ing o f  covers ,  p ipes ,  band coup lers ,  p ipe 
e lbows,  tees ,  and wyes  sha l l  be  fu rn ished and insta l led  in  accordance 
wi th  the  de ta i ls  shown on the  p lans and as spec i f ied  in these 
spec i f i ca t ions .  

Underdra in  ou t le ts  and r isers  sha l l  be  fabr ica ted  o f  the  same mater ia l  
as  the  underdra in  p ipe  or  o f  cor rugated  meta l  p ipe.   Except  fo r  covers 
and coup l ing band fas ten ing hardware ,  a luminum and s tee l  sha l l  no t  be 
mixed in  any  ins ta l la t ion .   Out le t  and r iser  p ipe  and f i t t ings  sha l l  no t  be 
per fo ra ted .  

The we lded meta l  cover  fo r  r isers  sha l l  con form to  the  de ta i ls  shown on 
the  p lans .   Welded s tee l  covers  sha l l  be  ga lvan ized a f te r  fabr ica t ion ,  in  
accordance wi th  the  prov is ion  in  Subsec t ion  604-3 .05  o f  the 
spec i f i ca t ions ,  Ga lvan iz ing.  

Weld ing sha l l  be  in  accordance wi th  the  requ i rements  in  Subsec t ion  604-
3 .06  o f  the  spec i f i ca t ions,  Weld ing.  

Covers  sha l l  be  f i t ted  and bo l ted  in to  the  r iser  p ipe or  e lbow.   The covers 
sha l l  sea t  un i fo rmly  and sha l l  no t  be  sub jec t  to  rock ing.  

506-2 .03 Dra in Aggregate:  

The dra in  aggregate  sha l l  con form to  the  fo l lowing gradat ion  when tes ted 
in  accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 201. 

Sieve Size  Percent  Passing 
1-1 /2  inch 100 

1  inch 95  -  100 
1 /2  inch 25  -  60 

No.  4  0  -  10 
No.  8  0  -  5 

No.  10  0  -  2 
 
For  underdra ins  wi th in  the  roadway pr ism,  the  percent  o f  f rac tu red 
coarse  aggregate  par t ic les  fo r  mater ia l  re ta ined on  the  No.  4  s ieve  sha l l  
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be  a t  leas t  90 when tested  in accordance wi th the  requ i rements  o f  
Ar izona Tes t  Method 212, un less  o therwise  approved by  the  Engineer .  

The combined bu lk  spec i f ic  grav i ty  range fo r  the  aggregate  sha l l  be  2 .35 
to  2 .85 .  

The combined water  absorp t ion  range fo r  the  aggregate  sha l l  be  0  to  
2 .5 .  

Res is tance to  abras ion  for  aggregate  wi l l  be  de termined in  accordance 
wi th  the  requ i rements  o f  AASHTO T 96  and sha l l  meet  the fo l lowing 
requ i rements :  

(A)  Max imum loss  o f  9  percent  a t  100 revo lu t ions ;  and 

(B)  Max imum loss  o f  40  percent  a t  500 revo lu t ions .  

506-2 .04 Dra inage Geotext i le  Fabr ic :  

The dra inage geotex t i le  fabr ic  sha l l  be  as  spec i f ied  in  Subsec t ion  1014-
9  o f  the  spec i f i ca t ions .  

506-3 Construct ion Requirements:  

506-3 .01 Genera l :  

The t rench fo r  the  underdra in  sha l l  be excavated  to the  l ines  and grades 
shown on the  pro jec t  p lans .   The bo t tom o f  the  t rench sha l l  be  shaped 
in  accordance wi th  the  de ta i ls  shown on the  p lans  and prepared to 
p rov ide  fu l l ,  f i rm and un i fo rm suppor t  fo r  the  dra inage geotex t i le  fabr ic ,  
aggregate ,  and per fo ra ted  p ipe .  

506-3 .02 Weather  Limitat ions:  

Dra inage fabr ic  p lacement  and underdra in  ins ta l la t ion  sha l l  no t  be  done 
when weather  cond i t ions ,  in  the  op in ion  o f  the  Engineer ,  a re  no t  su i tab le 
to  a l low p lacement  o r  ins ta l la t ion .  

Exposure  o f  geotex t i les  to  the  e lements  be tween lay  down and cover 
sha l l  be  a  max imum of  14 days  to  min imize  damage poten t ia l .  

506-3 .03 Fabr ic  Placement:  

Sur faces  to  rece ive  dra inage fabr ic ,  immedia te ly  p r io r  to  p lac ing,  sha l l  
be  f ree  o f  loose or  ex t raneous mater ia l  and sharp  ob jec ts  tha t  may 
damage the  fabr ic  dur ing ins ta l la t ion .   The fabr ic  sha l l  be  a l igned and 
p laced in  a  wr ink le - f ree  manner .   Success ive  sheets  o r  ro l ls  o f  fabr ic  
sha l l  be  over lapped a  min imum of  12  inches  in  the  d i rec t ion  o f  water  
f low.   The dra in  aggrega te  sha l l  a lso  be  p laced in  the  t rench in  the 
d i rec t ion  o f  water  f low,  i f  poss ib le .   Shou ld  the  fabr ic  be  damaged dur ing 
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p lac ing,  the  to rn  o r  punc tured sec t ion  sha l l  be  e i ther comple te ly  
rep laced or  sha l l  be  repai red  by  p lac ing a  p iece  of  fabr ic  tha t  is  la rge  
enough to  cover  the  damaged area  and to  meet  the  over lap  requ i rement .   
Damage to  the  fabr ic  resul t ing f rom the  cont rac tor 's  veh ic les ,  equ ipment 
o r  opera t ions sha l l  be  rep laced or  repa i red  by the  cont rac tor  a t  no 
add i t iona l  cos t  to  the  Depar tment .  

506-3 .04 Underdra in Construct ion Deta i ls :  

Aggregate  mater ia ls  sha l l  be  p laced wi th  grea t  care  in  a manner  wh ich 
does  no t  damage the  fabr ic .   P ins  o r  p i les  o f  aggregate  can be  used to 
ho ld  the  dra inage fabr ic  in  p lace  wh i le  aggrega te  is  be ing p laced.  
Aggregate  mater ia ls  sha l l  be  compacted  in 6- inch  max imum l i f ts  wi th  a 
min imum of  th ree  passes  o f  a  v ib ra to ry  p la te  type  compactor .  

Per fo ra ted  p ipes  sha l l  be  la id  wi th  the  per fora t ions  down.  

Out le ts ,  r i ser  p ipes ,  and assoc ia ted  f i t t ings  sha l l  be  cons t ruc ted  in 
accordance wi th  the  de ta i ls  shown on the  p lans  and spec i f i ca t ions  and 
as  d i rec ted  by  the  Engineer .  

The ou t le t  fo r  each underdra in  sha l l  be  c lean a t  the  t ime o f  ins ta l la t ion 
and sha l l  be  f ree  o f  obs t ruc t ions a f te r  ins ta l la t ion .   P ipes  tha t  a re  found 
to  be  p lugged sha l l  be  replaced by  the  cont rac tor ,  inc lud ing rep lacement 
o f  aggregate  mater ia ls ,  sur fac ing and back f i l l  mater ia ls ,  a t  no  add i t iona l  
cos t  to  the  Depar tment .  

Af te r  p lac ing the  dra in  aggregate ,  the  geotex t i le  d ra inage fabr ic  sha l l  be 
fo lded over  the  top  o f  the  dra in  aggregate  to  p roduce a  min imum over lap 
o f  12  inches  fo r  t renches  grea ter  than 12  inches  wide .   In  t renches  less 
than 12 inches  in  wid th ,  the  over lap  sha l l  be  equal  to  the  wid th  o f  the 
t rench.   The geotex t i le  dra inage fabr ic  sha l l  then  be  covered wi th  the  
subsequent  course .  

506-4 Method of  Measurement:  

Underdra ins wi l l  be  measured by  the  l inear  foo t  a long the  center l ine  o f  
the  p ipe .   Measurement  wi l l  be  made end- to -end to  the  neares t  foo t  a long 
the  ac tua l  length  o f  p ipe .   The pay  length  sha l l  no t  exceed the  length 
s taked or  o rdered by  the  Engineer .  

E lbows,  wyes ,  tees ,  r isers,  ou t le ts ,  and o ther  b ranches  wi l l  be measured 
by  the  l inear  foo t  fo r  the  s ize  and type o f  underdra in  p ipe  they  are 
connected  to .   E lbows, ou t le ts  and r isers  wi l l  be  measured a long 
center l ine .   Wyes,  tees ,  and o ther  b ranches  wi l l  be  measured a long 
center l ines  to  the  po in t  o f  in te rsec t ion .  

The to ta l  l inear  fee t  measured o f  each type and s ize  o f  underdra in p ipe 
sha l l  be  the  sum o f  the  above measured quant i t ies.  
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506-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  each type and s ize  o f  underdra in  measured 
as  prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inear 
foo t ,  comple te  in  p lace .   The cont rac t  p r ice  sha l l  be  fu l l  compensat ion 
fo r  fu rn ish ing a l l  labor ,  mater ia ls ,  too ls ,  equ ipment ,  and inc identa ls  
invo lved in  ins ta l l ing per fo ra ted  p ipe ,  d ra inage fabr ic ,  and aggregate  
mater ia l  as  spec i f ied  in  the  p lans  and spec i f i ca t ions,  and as  d i rec ted  by 
the  Engineer .   The contrac t  un i t  p r ice  sha l l  a lso  inc lude connect ing 
ou t le ts  to  d ra inage fac i l i t ies ,  we lded meta l  covers,  and any  necessary 
excavat ion  and back f i l l .  

SECTION 507 EDGE DRAINS:  

507-1 Descr ipt ion:  

The work  under  th is  Sec t ion  sha l l  cons is t  o f  fu rn ish ing a l l  labor ,  
equ ipment ,  and mater ia ls  to  cons t ruc t  an  edge dra in  sys tem in 
accordance wi th  the  de ta i ls  shown on the  pro jec t  p lans  and as  d i rec ted 
by  the  Engineer .   The edge dra in sys tem sha l l  inc lude ins ta l la t ion  o f  
p las t ic  p ipe  edge dra ins  and edge dra in  ou t le ts ,  ven ts ,  and c leanouts ,  
and fu rn ish ing and p lac ing permeab le  d ra in  mater ia l ,  f i l te r  fabr ic ,  and 
misce l laneous appur tenances  as  shown on the p lans  and as spec i f ied  in 
these spec i f i ca t ions  and Spec ia l  Prov is ions .  

507-2 Mater ia ls :  

507-2 .01 Pipe Mater ia ls :  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted  fo r  a l l  p ipe  mater ia l .  

P ipe  and p ipe  f i t t ings  fo r  edge dra ins  and edge dra in  ou t le ts ,  ven ts ,  and 
c leanouts  sha l l  be  o f  the  s ize  shown on the  pro jec t  p lans .  

Pipe  ins ta l led  in  t renches  to  be  back f i l led  wi th  aspha l t - t rea ted 
permeab le  mater ia l  sha l l  be  po lyv iny l  ch lo r ide  (PVC)  90  degrees  C 
e lec t r ic  p las t ic  condu i t ,  EPC-40 or  EPC-80,  conforming to  the 
requ i rements  o f  NEMA Spec i f ica t ion  TC-2 .  

Al l  p ipe  fo r  edge dra ins  and edge dra in  ou t le ts ,  ven ts ,  and c leanouts 
sha l l ,  a t  the  cont rac tor 's  op t ion ,  con form to  one o f  the  fo l lowing:   

(A)  PVC 90 degrees  C e lec t r ic  p las t ic  condu i t ,  EPC-40 or  EPC-
80,  conforming to  the  requ i rements  o f  NEMA Spec i f ica t ion 
TC-2 ;  o r  

(B)  PVC p las t ic  p ipe ,  Schedu le  40  or  Schedu le  80 ,  con forming 
to  the  requ i rements  o f  ASTM D1785.   The type,  grade,  and 
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des ign  s t ress des ignat ion o f  the  p ipe  sha l l  be  e i ther  1120,  
1220,  2120,  2116, 2112,  o r  2110 as  spec i f ied  in  ASTM 
D1785. 

Pipe  sha l l  be  s t ra igh t -end or  be l l -end.   Be l l  and sockets  sha l l  con form 
to  the  requ i rements  o f  ASTM D2672 except  fo r  the  mark ing.  

In  add i t ion ,  p ipe des ignated  as  s lo t ted  on  the  p lans  sha l l  have th ree 
rows o f  s lo ts  in  the  p ipe .   The rows sha l l  be  in  the longi tud ina l  d i rec t ion 
o f  the p ipe and the s lo ts sha l l  be  cu t  in  the  c i rcumferent ia l  d i rec t ion  o f  
the  p ipe .   The th ree  rows sha l l  be  spaced equa l ly  a round the 
c i rcumference o f  the  p ipe .   Each row sha l l  have 22  ±  one un i fo rmly 
spaced s lo ts  per  l inear  foo t  o f  p ipe .   The s lo ts  shal l  be  0 .045 to  0 .065 
inches  wide  and o f  such length  as  to  p rov ide  a  min imum of  2 .00  square 
inches o f  s lo t  open ing per  l inear  foo t  o f  p ipe .   Other su i tab le 
conf igura t ions  o f  s lo ts  wh ich  prov ide  dra inage equa l  to  o r  be t te r  than 
the  above s lo t  requ i rements  may be  used i f  approved in  wr i t ing by  the  
Engineer .  

Except  as  o therwise  prov ided fo r  wye f i t t ings ,  f i t t ings  fo r  PVC 
90 degrees  C e lec t r ic  p las t ic  condu i t  sha l l  con form to  the  requ i rements 
o f  NEMA Spec i f ica t ion  TC-3 ,  and the  f i t t ings  fo r  PVC p las t ic  p ipe  sha l l  
be  socket - type  f i t t ings  conforming to  ASTM D2467 fo r  Schedu le  80 p ipe 
and ASTM D2466 fo r  Schedu le  40  p ipe .   Wye f i t t ings  sha l l  be  shop 
fabr ica ted  f rom p ipe  conforming to  the  requ i rements  fo r  the  type  o f  edge 
dra in  p ipe  ins ta l led .   The f i t t ing sha l l  p rov ide  an  unobstruc ted 
passageway th rough bo th legs  o f  the  wye.  

507-2 .02 Treated Permeable  Mater ia l :  

Permeab le  mater ia l  fo r  edge dra ins sha l l  be aspha l t  t rea ted  permeab le 
mater ia l  o r  cement  t rea ted  permeab le  mater ia l .   The type o f  t rea tment 
(aspha l t  o r  cement )  fo r  the  permeab le  mater ia l  sha l l  be a t  the 
cont rac tor 's  op t ion .  

Trea ted  permeab le  mater ia l  sha l l  be  s to red ,  p roport ioned,  and mixed in 
accordance wi th  the  requ i rements  o f  these spec i f i ca t ions .  

(A)   Asphal t  Treated Permeable  Mater ia l :  

Aggregates  sha l l  be  c lean and f ree  f rom decomposed mater ia ls ,  o rgan ic 
mater ia l ,  and o ther  de le ter ious  subs tances .  

The gradat ion  o f  the  aggregate  sha l l  meet  the  fo l lowing requ i rements  
when tes ted  in  accordance wi th  Ar izona Tes t  Method 201: 
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Sieve Size  Percent  Passing 
1 inch 100 

3 /4  inch 90  -  100 
1 /2  inch 35  -  65 
3 /8  inch 20  -  45 

No.  4  0  -  10 
No.  8  0  -  5 

No.  200 0  -  2 .0 
 
Aggregate  sha l l  con form to  the  fo l lowing qua l i ty  requ i rements  p r io r  to 
the  add i t ion  o f  aspha l t :  

Tests Test  Method Requirement  
Frac tured  Coarse  
Aggregate  Par t ic les  

Ar izona Tes t  
Method 212 Min .  90% 

Abras ion AASHTO T 96 500 Rev. ,  Max.  45% 
Sand Equ iva len t  AASHTO T 176 Min .  55  

 
The combined bu lk  spec i f ic  grav i ty  range fo r  the  aggregate  sha l l  be  2 .35 
to  2 .85 .  

The combined water  absorp t ion  range fo r  the  aggregate  sha l l  be  zero  to 
2 .5 .  

Aspha l t  to  be  mixed wi th  the aggregate  sha l l  be  PG 64-16 un less 
o therwise  spec i f ied  or  approved by  the  Engineer .  

Aggregates  and aspha l t  fo r  aspha l t  t rea ted  permeab le  mater ia l  sha l l  be 
s tockp i led ,  p ropor t ioned,  and mixed in  the  same manner  p rov ided fo r  in  
Subsec t ion  406-6  o f  the  spec i f i ca t ions ,  except  as  fo l lows:  

The aggregate  need no t  be  separa ted  in to s izes .   The tempera ture  o f  
the  aggregate  be fore  adding the  aspha l t  b inder  sha l l  no t  be  less  than 
275 degrees  F nor  more  than 325 degrees  F.   Aspha l t  t rea ted  permeab le 
mater ia l  s to red  in  excess o f  two hours  sha l l  no t  be  used in  the  work .   
The aggregate  sha l l  be  combined wi th  2 .5  percent  pav ing aspha l t  by 
we igh t  o f  the  dry  aggregate .   Af te r  tes t ing samples  o f  the  cont rac tor 's  
p roposed aggregate  supp ly ,  the  Engineer  may order  an  inc rease or  
decrease in  the  ta rge t  aspha l t  con ten t .   I f  such  increase or  decrease is  
o rdered,  and the  inc rease or  decrease sha l l  be  less than 0 .5  percent  by 
we igh t  o f  the  dry  aggregate ,  no  add i t iona l  compensat ion  fo r  th is  inc rease 
or  decrease o f  aspha l t  con ten t  wi l l  be payab le to  the  cont rac tor  fo r  the 
aspha l t  t rea ted  permeab le  mater ia l .   Once the ta rge t  aspha l t  con ten t  is  
de termined,  the  aspha l t  cement  conten t  wi l l  be  accepted  in accordance 
wi th  Subsec t ion  406-7 .04 o f  the  spec i f i ca t ions .  

(B)   Cement  Treated Permeable  Mater ia l :  

Aggregates  sha l l  be  c lean and f ree  f rom decomposed mater ia ls ,  o rgan ic 
mater ia l ,  and o ther  de le ter ious  subs tances .   A l l -na tura l  aggregates  sha l l  
be  thorough ly  and un i fo rmly  washed be fore  use .  
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The gradat ion  o f  the  aggregate  sha l l  meet  the  fo l lowing requ i rements  
when tes ted  in  accordance wi th  Ar izona Tes t  Method 201: 

Sieve Size  Percent  Passing 
1-1 /2  inch 100 

1  inch 88  -  100 
3 /4  inch 50  -  80 
3 /8  inch 15  -  40 

No.  4  0  -  16 
No.  8  0  -  6 

No.  200 0  -  2 .0 
 
Aggregate  sha l l  con form to  the  fo l lowing add i t iona l  qua l i ty  requ i rements  
p r io r  to  the  add i t ion  o f  cement :  

Tests Test  Method Requirement  
Frac tured  Coarse  
Aggregate  Par t ic les  

Ar izona Tes t  
Method 212 Min .  90% 

Abras ion AASHTO T 96 500 Rev. ,  Max.  45% 
Sand Equ iva len t  AASHTO T 176 Min .  55  

 
The combined bu lk  spec i f ic  grav i ty  range fo r  the  aggregate  sha l l  be  2 .35 
to  2 .85 .  

The combined water  absorp t ion  range fo r  the  aggregate  sha l l  be  zero  to 
2 .5 .  

Aggregates  and cement  fo r  cement  t rea ted  permeab le  mater ia l  sha l l  be 
s tockp i led ,  p ropor t ioned,  and mixed in  the  same manner  p rov ided fo r  in  
Subsec t ion  1006-4  o f  the  spec i f i ca t ions ,  except  as  fo l lows:  

Div id ing o f  the  aggregate  in to  s izes  wi l l  no t  be  requ i red .   The Por t land 
cement  conten t  o f  cement  t rea ted  permeab le  mater ia l  sha l l  be  no  less 
than 282 pounds per  cubic  yard .   The water :cement  ra t io  ( the ra t io  o f  
the  amount  o f  water ,  exc lus ive  on ly o f  tha t  absorbed by  the  aggregate ,  
to  the  amount  o f  cement ,  by  we igh t )  sha l l  be  approx imate ly  0 .37 :1 .   The 
exac t  water :cement  ra t io  sha l l  be  as  spec i f ied  or  approved by  the  
Engineer .  

(C)   Dra inage Geotext i le  Fabr ic :  

The dra inage geotex t i le  fabr ic  sha l l  be  as  spec i f ied  in  Subsec t ion  1014-
9  o f  the  spec i f i ca t ions .  

(D)   Miscel laneous Mater ia ls :  

Concre te  fo r  sp lash  pads sha l l  con form to  the  requ i rements  o f  Class  B 
concre te .  
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Mor ta r  p laced where  edge dra in ou t le ts  and vents connect  to  d ra inage 
p ipes  and ex is t ing dra inage in le ts  sha l l  be  composed o f  Por t land 
cement ,  f ine  aggregate ,  and water  p ropor t ioned and mixed as  spec i f ied 
here in .  

The propor t ion  o f  cement to  f ine  aggregate ,  measured by  vo lume,  sha l l  
be  1 :2 ,  un less  o therwise  spec i f ied .  

Al l  mater ia ls  used in  the  mor ta r  sha l l  con form to  the  requ i rements  l i s ted 
in  Subsec t ion  1006-2  o f  the  spec i f i ca t ions .  

The mor ta r  sha l l  con ta in  on ly  enough water  to  permi t  p lac ing and 
pack ing.  

Concre te  a reas in  contact  wi th  the  mor ta r  sha l l  be c leaned o f  a l l  loose 
or  fo re ign  mater ia l  tha t  wou ld  in  any way prevent  bond be tween the 
mor ta r  and the  concre te  sur faces  and sha l l  be  f lushed wi th  water  and 
a l lowed to  d ry  to  a  sur face  dry  cond i t ion  immedia te ly  p r io r  to  p lac ing the 
mor ta r .  

The mor ta r  sha l l  comple te ly  f i l l  and  sha l l  be  t igh t ly  packed in to  recesses 
and ho les ,  on  sur faces ,  under  s t ruc tu ra l  members ,  and a t  o ther  loca t ions 
as  spec i f ied .   Af te r  p lac ing,  a l l  sur faces  o f  mor ta r  sha l l  be  cured  by  the 
water  method as prov ided fo r  in  Subsec t ion  1006-6 .01(B)  o f  the 
spec i f i ca t ions  fo r  a  per iod  no t  less  than three  days .  

Al l  improper ly  cured  or  o therwise  de fec t ive  mor ta r  sha l l  be  removed and 
rep laced by  the  cont rac tor  a t  no  add i t iona l  cos t  to  the  Depar tment .  

Expans ion type pressure p lugs  fo r  c leanouts sha l l  sea t  f i rmly aga inst  
the  l ip  o f  the  p ipe  and sha l l  be  an  expandab le  p lug manufac tured  f rom 
neoprene or  commerc ia l  qua l i ty  expandab le duc t  p lugs .   The expandab le 
p lug sha l l  cons is t  o f  re in fo rced po lypropy lene r ig id th readed p lug wi th  a  
commerc ia l  qua l i ty  thermop las t ic  rubber  sea l ing r ing.  

507-3 Construct ion Requirements:  

507-3 .01 Genera l :  

Edge dra ins ,  edge dra in  ou t le ts ,  ven ts ,  c leanouts ,  t rea ted  permeab le 
mater ia l ,  and f i l te r  fabr ic  sha l l  be  ins ta l led  in accordance wi th  the de ta i ls  
shown on the  p lans  and as  spec i f ied  here in  un less  o therwise  approved 
by  the  Engineer .  

Pr io r  to  excavat ing t renches  in  ex is t ing paved areas ,  the  ou t l ine  o f  the 
paved areas  to  be  removed sha l l  be  cu t  to  a  neat  l ine  to  a  min imum 
depth  o f  2  inches  wi th  a  power-dr iven  saw or a  whee l  type rock  cu t t ing 
excavator .   Cuts  a long the  jo in t  be tween ex is t ing aspha l t  concre te  and 
ex is t ing Por t land cement  concre te  pavement  wi l l  no t  be  requ i red .  
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507-3 .02 Weather  Limitat ions:  

Dra inage fabr ic  p lacement  and edge dra in  ins ta l la t ion  sha l l  no t  be  done 
when weather  cond i t ions ,  in  the  op in ion  o f  the  Engineer ,  a re  no t  su i tab le 
to  a l low p lacement  o r  ins ta l la t ion .  

Exposure  o f  geotex t i les  to  the  e lements  be tween lay  down and cover 
sha l l  be  a  max imum of  14 days  to  min imize  damage poten t ia l .  

507-3 .03 Fabr ic  Placement:  

Sur faces  to  rece ive  dra inage fabr ic  sha l l ,  immedia te ly  p r io r  to  p lac ing,  
be  f ree  o f  loose or  ex t raneous mater ia l  and sharp  ob jec ts  tha t  may 
damage the  fabr ic  dur ing ins ta l la t ion .   The fabr ic  sha l l  be  a l igned and 
p laced in  a  wr ink le - f ree  manner .   Success ive  sheets  o r  ro l ls  o f  fabr ic  
sha l l  be  over lapped a  min imum of  12  inches  in  the  d i rec t ion  the  mater ia l  
i s  be ing spread.   Shou ld  the  fabr ic  be  damaged dur ing p lac ing,  the  to rn  
o r  punc tured  sec t ion  shal l  be  e i ther  comple te ly  rep laced or  sha l l  be 
repa i red  by  p lac ing a  p iece  o f  fabr ic  tha t  is  la rge  enough to  cover  the 
damaged area  and to  meet  the  over lap  requ i rement .   Damage to  the  
fabr ic  resu l t ing f rom the cont rac tor 's  veh ic les ,  equ ipment ,  o r  opera t ions 
sha l l  be  rep laced or  repai red  by  the  cont rac tor  a t  no  add i t iona l  cos t  to 
the  Depar tment .  

507-3 .04 Edge Dra in Construct ion Deta i ls :  

Pipe and f i t t ings  sha l l  be  jo ined by  so lvent  cement ing.   The so lvent  
cement  and pr imer  sha l l  be  o f  commerc ia l  qua l i ty  spec i f i ca l ly  
manufac tured  fo r  use  wi th  r ig id  PVC p las t ic  p ipe  and f i t t ings .   The 
so lvent  cement  and pr imer  used sha l l  be  made by  the  same 
manufac turer .   The co lo r  o f  the  pr imer  sha l l  con t ras t  wi th  the  co lo r  o f  
the  p ipe and f i t t ings .   The so lvent  cement  and pr imer  sha l l  be  used in 
accordance wi th  the  manufac turer 's  p r in ted  ins t ruct ions .  

Trea ted  permeab le  mater ia l  sha l l  be  spread on ly  when the  a tmospher ic  
tempera ture  is  above 40  degrees  F and in  layers  no t  to  exceed 8  inches .  

When edge dra ins  a re  to  be  ins ta l led  ad jacent  to  an  aspha l t  t rea ted 
permeab le  base,  the  t rea ted  permeab le  mater ia l  may be  spread wi th  the 
t rea ted  permeab le  base,  except fo r  the  lower  6  inches  o f  aspha l t  t rea ted 
permeab le  mater ia l ,  wh ich  sha l l  be  spread in  a  separa te  opera t ion .  

Aspha l t  t rea ted  permeab le  mater ia l  sha l l  be  p laced a t  a  tempera ture  o f  
no t  less  than 180 degrees F nor  more  than 230 degrees  F.   When aspha l t  
t rea ted  permeab le  mater ia l  i s  spread wi th  aspha l t  t rea ted  permeab le 
base,  the  p lacement  sha l l  con form to  the  tempera ture  requ i rements  fo r  
spread ing aspha l t  t rea ted permeab le  base.  

Trea ted  permeab le mater ia l  spread wi th  ad jacent  t rea ted permeab le 
base sha l l  be  compacted  in  the same manner as spec i f ied  fo r  compact ing 
the  base.   A l l  o ther layers  o f  t rea ted  permeab le  mater ia l  sha l l  be 
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compacted  wi th  a  v ib rat ing shoe- type compactor  connected  to  a 
spread ing dev ice .   The v ib ra t ing shoe- type compactor  sha l l  be  in 
opera t ion  on ly  when the  mater ia l  i s  be ing spread in  the  t rench. 

Cement  t rea ted permeab le  mater ia l  wh ich is  no t  covered wi th  aspha l t ic  
concre te  wi th in  12  hours a f te r  compact ion  o f  the permeab le  mater ia l  
sha l l  be  cured  by  e i ther  spr ink l ing the  mater ia l  wi th  a  f ine  spray  o f  water  
every four hours  dur ing day l igh t  hours  or  cover ing the  mater ia l  wi th a 
wh i te  po lye thy lene sheet ,  no t  less  than 6 mi ls  th ick .   The above cur ing 
requ i rements  sha l l  begin  a t  7 :00  a .m.  on  the morn ing fo l lowing  
compact ion  o f  the  cement  t rea ted  permeab le  mater ia l  and cont inue fo r  
the  nex t  72  hours  or  un t i l  the  mater ia l  i s  covered wi th  aspha l t ic  concre te,  
wh ichever  is  less .   The cement  t rea ted  permeab le  mater ia l  sha l l  no t  be 
sprayed wi th  water  dur ing the  f i rs t  12  hours a f te r  compact ing,  bu t  sha l l  
be  covered wi th  the  po lye thy lene sheet f rom the  comple t ion  o f  the 
compact ion  to  the  beginn ing o f  the  cure  per iod .  

Trenches in  the  ex is t ing embankment  a reas  sha l l  be  back f i l led  wi th  
na t ive  mater ia l  and compacted  as  d i rec ted  by  the  Engineer .  

Aggregate  base fo r  back f i l l ing t renches  in  ex is t ing paved areas  sha l l  be 
Class  1 ,  2 ,  o r  3  aggregate  base.   Aggregate  base back f i l l  sha l l  be  spread 
and compacted  by  methods  tha t  wi l l  p roduce a  un i fo rm base,  f i rmly  
compacted ,  and f ree  f rom pockets  o f  coarse  or  f ine mater ia l .  

Aspha l t ic  concre te  fo r  back f i l l ing t renches  in ex is ted  paved areas  sha l l  
be  dense graded asphal t ic  concre te  mater ia l  as  approved by  the 
Engineer .   Pr io r  to  p lac ing the  aspha l t ic  concre te  back f i l l ,  a  tack  coat  o f  
aspha l t ic  emuls ion sha l l  be  app l ied  to  the  ver t ica l  edges  o f  ex is t ing 
pavement  a t  an  approx imate  ra te  o f  0 .05  ga l lons  per  square  yard .   
Aspha l t ic  concre te  back f i l l  sha l l  be  spread and compacted  in 
approx imate ly  two equa l  layers  by  methods  tha t  wi l l  p roduce an  aspha l t ic  
concre te  sur fac ing o f  un i fo rm smoothness ,  tex tu re,  and dens i ty .   Each 
layer  sha l l  be  compacted be fore  the  tempera ture  o f  the  mix tu re  d rops 
be low 250 degrees  F.  

Surp lus  excavated  mater ia ls  sha l l  become the  proper ty  o f  the cont rac tor  
and sha l l  be  d isposed o f  in  accordance wi th  the spec i f i ca t ions  ou ts ide 
the  r igh t  o f  way .  

The loca t ions  o f  ou t le ts ,  ven ts ,  and c leanouts  wi l l  be  marked wi th  so i l  
anchored f lex ib le de l ineator  pos ts  in  accordance wi th  the  p lans  and as 
approved by  the  Engineer.  

The edge dra in  ou t le t ,  ven t ,  and c leanout  p ipes  sha l l  be  c lean a t  the 
t ime o f  ins ta l la t ion  and sha l l  be  f ree  o f  obs t ruc t ions  a f te r  ins ta l la t ion.   
The cont rac tor  sha l l  use  a  h igh  pressure ,  f lex ib le  hose wi th  a  nomina l  
1 - inch  d iameter  nozz le  conta in ing f lush ing and prope l l ing je ts .   The hose 
sha l l  be  inser ted in to each edge dra in ou t le t ,  vent ,  and c leanout  p ipe 
and pushed th rough the  p ipe  wi th  a  min imum 1,000 pounds per  square 
inch  water  p ressure  so tha t  the  en t i re  edge dra in  sys tem wi l l  be 
penet ra ted  by  the  f lush ing nozz le .   P ipes  tha t  a re found to be  p lugged 
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sha l l  be rep laced by  the cont rac tor ,  inc lud ing rep lacement  o f  t rea ted 
permeab le  mater ia l ,  sur fac ing and back f i l l  mater ia ls ,  a t  no  add i t iona l  
cos t  to  the  Depar tment .  

Out le t  and vent  covers  cons is t ing o f  commerc ia l  qua l i ty  1 /2 - inch mesh 
ga lvan ized meta l  sc reens or  gra tes  wi th  po lyv iny l  ch lo r ide  s l ip  jo in t  nu t  
f i t t ings  sha l l  be  ins ta l led  a t  the  end o f  each ou t le t  p ipe  and vent  p ipe .  

507-4 Method of  Measurement:  

The var ious  s izes  o f  edge dra ins ,  d ra in  ou t le ts ,  sp lash  b locks ,  ven ts ,  
and c leanouts ,  as  shown on the  p lans ,  wi l l  be  measured by the  l inear 
foo t  a long the  center l ine o f  the  p ipe  and sha l l  inc lude the  length  o f  
f i t t ings .   Tees ,  wyes  and o ther  branches  wi l l  be  measured as p ipe a long 
the  cent ra l  ax is  o f  the  p ipes  to  the  po in t  o f  in tersec t ion .   Measurement 
wi l l  be  made end to  end to  the  neares t  foo t  a long the  ac tua l  length  o f  
p ipe .   The pay  length  sha l l  no t  exceed the  length  s taked or  o rdered by 
the  Engineer .  

The to ta l  l inear  fee t  measured o f  each type and s ize  o f  underdra in p ipe 
sha l l  be  the  sum o f  the  above measured quant i t ies.  

507-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  each type and s ize  o f  edge dra in  measured 
as  prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inear 
foo t ,  comple te  in  p lace .   The cont rac t  p r ice  sha l l  be  fu l l  compensat ion 
fo r  fu rn ish ing a l l  labor ,  mater ia ls ,  too ls ,  equ ipment ,  and inc identa ls  
invo lved in  ins ta l l ing per fo ra ted  p ipe ,  d ra inage fabr ic ,  and t rea ted 
permeab le  mater ia l  as  spec i f ied  in  the  p lans  and spec i f i ca t ions ,  and as 
d i rec ted  by  the  Engineer .  

Th is  cont rac t  un i t  p r ice sha l l  a lso  inc lude ou t le t  and vent  covers ,  
expans ion  p lugs ,  f lex ib le markers  fo r  fu tu re  loca t ion ,  concre te  sp lash 
pads ,  connect ing ou t le ts and vents  to  d ra inage fac i l i t ies ,  and any 
necessary  excavat ion  and back f i l l  o f  aggregate  base,  aspha l t ic  concre te ,  
aspha l t  emuls ion  tack  coat ,  and na t ive  mater ia ls .  

No deduct ion  in  the  length  o f  p las t ic  p ipe  wi l l  be  made fo r  gaps  in  edge 
dra in  p ipe  a t  loca t ions  o f  dua l  ou t le t ,  dua l  ven t ,  or  dua l  ou t le t  and vent  
connect ions  to  the  edge dra in .  
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SECTION 601 CONCRETE STRUCTURES:  

601-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
cons t ruc t ing s t ruc tu res  or  par ts  o f  s t ruc tu res  to  the fo rms,  shapes,  and 
d imens ions shown on the  pro jec t  p lans  and to  the  l ines and grades 
es tab l ished by  the  Engineer  and in  accordance wi th the  requ i rements o f  
the  spec i f i ca t ions .   When the  s t ruc tu res  or  par ts  o f  s t ruc tu res  are 
precas t ,  the  work  sha l l  a lso  inc lude t ranspor t ing and erec t ing the  un i ts .  

Precas t /Pres t ressed concre te  s t ruc tu ra l  b r idge members  such as ,  bu t  
no t  l imi ted  to  I -Beams and Box Beams are  hereby  de f ined as  precas t  
b r idge s t ruc tu res .  Precas t  b r idge s t ruc tu res  sha l l  be cons t ruc ted  per  the 
pro jec t  p lans  and the  requ i rements  o f  these spec i f ica t ions .  

Concre te  s t ruc tu res  such as  manho le ,  concre te p ipe ,  ca t t le  guards,  
ca tch  bas ins ,  med ian  bar r ie rs ,  headwal ls ,  and o ther smal l  misce l laneous 
s t ruc tu res  o f  s izes  wh ich can read i ly  be  precas t  as un i ts  and fu rn ished 
and ins ta l led  in  p lace  are  hereby  de f ined as  minor  p recas t  s t ruc tu res .   
Minor  p recas t  s t ruc tu res ,  a t  the  op t ion  o f  the contrac tor ,  may be  e i ther 
cons t ruc ted  o f  cas t- in -p lace  concre te  o r  fu rn ished and ins ta l led  as 
precas t  un i ts  p rov id ing they  are  fabr ica ted  in  accordance wi th  d rawings  
submi t ted  and approved in  accordance wi th  the requ i rements  o f  the 
spec i f i ca t ions .  

References  to  “p recas t  concre te  i tems”  sha l l  be  unders tood to  inc lude 
bo th  p recas t  b r idge s t ruc tu res  and minor  p recas t  s t ruc tu res .  

Minor  p recas t  s t ruc tu res  shown on the Depar tment ’s  Approved Produc ts 
L is t  (APL)  may be  used as a l te rna t ives  to  cas t - in -p lace  minor  s t ruc tu res .   
The cur ren t  l i s t  o f  such precas t  s t ruc tu res  is  ava i lab le  on  the  in te rne t  
f rom the  Ar izona Depar tment  o f  Transpor ta t ion  Research  Center  th rough 
i ts  p roduc t  eva lua t ion  program.  Minor  p recas t  s t ructu res  no t  appear ing 
on  the  APL may be  cons idered fo r  use  in  accordance wi th  the 
requ i rements  o f  Subsec t ion  106.14  o f  the  spec i f i ca t ions .  

The "H"  d imens ion  fo r  ca tch  bas ins  sha l l  be  de termined in  the  f ie ld  p r io r  
to  cas t ing.   The cont rac tor  sha l l  be fami l ia r  wi th  cond i t ions pecu l ia r  to 
the  pro jec t ,  wh ich  migh t  l imi t  the  use  o f  p recas t  i tems.  

The use o f  p recas t  ca t t le  guards  fo r  e i ther  H-10 or  H-20 load ing sha l l  be 
l imi ted  to  roadway loca t ions  wi th  max imum longi tud ina l  grades  o f  6 
percent .  

601-2 Mater ia ls :  

601-2 .01 Genera l :  

A Cer t i f i ca te  o f  Compl iance or  a  Cer t i f i ca te o f  Ana lys is  conforming to 
the  requ i rements  o f  Subsec t ion 106.05  o f  the  spec i f i ca t ions  sha l l  be  
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submi t ted  fo r  a l l  spec i f ied  and app l icab le  mater ia ls  sub jec t  to  shop 
drawing approva l  p r io r  to the i r  incorpora t ion  in to  p recas t  concre te  i tems. 
Mater ia ls  inc lude, bu t  a re  no t  l imi ted  to ;  re in fo rc ing s tee l ,  p res t ressed 
cab le  s t rands ,  bear ing p la tes ,  embed mater ia ls ,  inser ts ,  anchor  p la tes ,  
epoxy  coated  or  ga lvan ized mater ia ls ,  and mechan ica l  l i f t ing dev ices .   
Mater ia ls  tha t  fa i l  to  have the  requ i red  cer t i f ica t ion wi l l  no t  be  a l lowed. 

A Cer t i f i ca te  o f  Compl iance conforming to  the  requ i rements  of  
Subsec t ion  106.05  o f  the  spec i f i ca t ions  fo r  concre te  p ipe  sha l l  
accompany each de l ivery ,  and sha l l  inc lude the  c lass  or  type ,  quant i ty ,  
and the  approved da tes  of  the  concre te  p ipe  de l ivered .  

Por t land cement  concrete  sha l l  con form to  the  requ i rements  o f  
Sec t ion  1006 o f  the  speci f i ca t ions  fo r  Class  S or  Class  B concre te  as 
shown on the  pro jec t  p lans .  

When the  spec i f ied  concre te  s t rength  is  shown on the  pro jec t  p lans  bu t  
a  c lass  o f  concre te  is  no t  ind ica ted ,  i t  sha l l  be cons t rued to  mean 
Class  S concre te  hav ing the  requ i red min imum compress ive s t rength  
shown a t  28  days .  

Except  fo r  tack  we ld ing of  s tee l  cages  fo r  concre te p ipe  and manho les ,  
a l l  we ld ing fo r  p recas t  concre te i tems sha l l  be  per fo rmed by  or  under 
the  superv is ion  and d i rec t ion  o f  a  we lder  cer t i f ied  for  the  type o f  we ld ing 
requ i red ;  however ,  a l l  s t ruc tu ra l  we ld ing and precas t  b r idge s t ruc tu re 
we ld ing,  such as  s tuds ,  bear ing p la tes ,  e tc .  sha l l  be  per fo rmed by  a 
we lder  cer t i f ied  fo r  the  type  o f  we ld ing spec i f ied.   Re in fo rc ing s tee l  
cages  we lded by  au tomated equ ipment  o r  by  p lan t  personne l  sha l l  be 
tes ted  by  the  manufac turer  quar te r ly ,  a t  random, fo r  s t rength .   When 
requested ,  re in fo rcement we ld  tes t  resu l ts  sha l l  be  supp l ied  to  the 
Engineer .   The manufac turer  sha l l  submi t  we ld ing cer t i f i ca t ions  to  the 
Engineer  be fore  we ld ing opera t ions  begin .  

L iqu id  membrane- fo rming compound sha l l  con form to  the  requ i rements 
o f  Subsec t ion  1006-6 .01(C)  o f  the  spec i f i ca t ions .  

Mater ia ls  fu rn ished fo r  expans ion  jo in t  f i l le r  and jo in t  sea l  sha l l  con form 
to  the  requ i rements  o f  Sec t ion  1011 o f  the  spec i f i ca t ions .  

Mater ia ls  fu rn ished fo r  water  s tops  sha l l  con form to  the  requ i rements  o f  
Sec t ion  1011 o f  the  spec i f i ca t ions .  

Pre formed bear ing pads  and e las tomer ic  bear ing pads  sha l l  con form to 
the  requ i rements  o f  Sec t ion  1013 o f  the  spec i f i ca t ions .  

Re in fo rc ing s tee l  sha l l  con form to  the  requ i rements  o f  Sec t ion  1003 of  
the  spec i f i ca t ions .  
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601-3 Construct ion Requirements:  

601-3 .01 Genera l :  

  (A)   Shop Drawings:  

Shop drawings  o f  the  proposed concre te s t ruc tu res  sha l l  be  submi t ted 
in  accordance wi th the requ i rements  o f  Subsec t ion  105.03 o f  the 
spec i f i ca t ions .   

The s ize ,  shapes,  d imens ions ,  and concre te  cover  sha l l  be  shown fo r  
the  re in fo rc ing s tee l ,  inc lud ing any  re in fo rc ing s tee l  to  be  re loca ted  or  
added.   

In  add i t ion  to  a l l  requ i red  work ing drawings ,  the  cont rac tor  sha l l  p repare 
compos i te d rawings  in  p lan ,  e leva t ion and sec t ion wh ich  show to  sca le 
the  re la t ive  pos i t ions  o f  a l l  i tems tha t  a re  to  be  embedded in  the 
concre te .  Such embedded i tems inc lude the  re in fo rc ing s tee l ,  anchor 
bo l ts ,  ear thquake res t ra iners ,  deck  jo in t  assembl ies ,  d ra inage sys tems, 
u t i l i t y  condu i ts  and o ther  such i tems.  Such drawings  sha l l  be  adequate 
to  ensure  tha t  there  wi l l  be  no  conf l i c t  be tween the  p lanned pos i t ions  of  
any  embedded i tems,  and tha t  concre te cover  wi l l  be  adequate .  I f  dur ing 
the  prepara t ion  o f  such drawings  conf l i c ts  a re  d iscovered,  the  cont rac tor  
sha l l  rev ise  i ts  work ing drawing fo r  one or  more  o f  the  embedded i tems, 
o r  p ropose changes in  the  d imens ions  o f  the  work  as  necessary to 
e l imina te  the conf l i c ts  o r  p rov ide proper  cover .  Any such rev is ions  sha l l  
be  approved by  the  Engineer  be fore  work  on  an  e f fec ted  i tem is  s ta r ted.   

The shop drawings  rev iewer  sha l l  no ta te  the i r  fu l l  f i rs t  and las t  name 
and contac t  phone number  on  the  approved shop drawings .  The 
cont rac tor  sha l l  submi t  a copy o f  the  approved shop drawings  to  the 
St ruc tura l  Mater ia ls  Tes t ing Sec t ion  a t  leas t  5  work ing days  in advance 
o f  the s ta r t  o f  p roduc t ion  o f  the  precas t  i tems. Any  changes to  shop 
drawings  must  be approved by  the  Engineer .  These updated  and 
approved shop drawings  sha l l  be  sent  to  the  St ruc tura l  Mater ia ls  Tes t ing 
Sec t ion  a t  leas t  24  hours  in  advance o f  the  s ta r t  o f  p roduc t ion .  

  (B)   Schedul ing and Inspect ion of  Precast  I tems:  

The cont rac tor  sha l l  p rov ide  the  Engineer  wr i t ten  no t i f i ca t ion  a min imum 
of  10  days  pr io r  to  s ta r t  of  p roduc t ion .  The cont rac tor  sha l l  a lso  prov ide 
no t i f i ca t ion  fo r  any  changes in  p roduc t ion  or  pauses  in  p roduc t ion  o f  
p recas t  i tems tha t  requ i re de ta i led  inspec t ions .    

The cont rac tor  sha l l  schedu le  a  meet ing wh ich  inc ludes  the  precast  
manufac turer ’s  QC Manager  and Produc t ion  Manager ,  the  Engineer ,  and 
St ruc tura l  Mater ia ls  Tes t ing Sec t ion  personne l  to d iscuss  schedu l ing 
and po ten t ia l  i ssues  regard ing the  precas t  i tems to  be  manufac tured .  
The meet ing sha l l  be  held  no  less  than 7  days  pr io r  to  the  s ta r t  o f  
p roduc t ion .  
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The cont rac tor  sha l l  p rov ide  the  Engineer  on the  Fr iday  be fore  any 
subsequent week o f  p roduc t ion  a  wr i t ten  schedule  fo r  the upcoming 
seven days  wh ich  inc ludes  the  fo l lowing:  

(1 )  Date  and t ime fo r  the  s ta r t  o f  p roduc t ion ;  

(2 )  Schedu led  t imes fo r  tens ion ing ( i f  app l icab le ) ;  

(3 )  Schedu led  t imes fo r  s tee l  inspec t ion ;  

(4 )  Pour  schedu le  inc lud ing produc t  ID or  marked number  fo r  
cas t ing;  and 

(5 )  Schedu led  t imes fo r  concre te  re lease breaks .   

The cont rac tor  sha l l  p rov ide  a  wr i t ten  no t ice  to  the  Engineer  a  min imum 
of  10  days  pr io r  to  de l ivery  o f  p recas t  i tems in  o rder  fo r  the  St ruc tura l  
Mater ia ls  Tes t ing Sec t ion  to  schedu le  and per fo rm a  f ina l  inspec t ion .  

601-3 .02 Falsework and Forms:  

(A)   Design and Drawings:  

The cont rac tor  sha l l  be  respons ib le  fo r  des ign ing and cons t ruc t ing sa fe 
and adequate  fa lsework  and fo rms wh ich  prov ide  the  necessary  r ig id i ty ,  
suppor t  the  loads  imposed,  and produce in  the  f in ished s truc tu re  the 
l ines ,  grades ,  and d imens ions shown on the pro jec t  p lans  and 
es tab l ished by  the  Engineer .  

The cont rac tor  sha l l  app ly the  bes t  p rac t ice  pr inc ip les  ava i lab le f rom the 
cur ren t  pub l ica t ions  o f  AASHTO’s  Gu ide  Des ign  Spec i f ica t ions  for  
Br idge Temporary  Works  and Const ruc t ion  Handbook fo r  Br idge 
Temporary  Works .  

Forms sha l l  be  any  sys tem o f  s t ruc tu ra l  e lements  wh ich prov ide 
hor izon ta l  suppor t  o r  res tra in t  to  the  la te ra l  p ressure  o f  concre te .  

Fa lsework  sha l l  be  any sys tem o f  s t ruc tu ra l  e lements  tha t  p rov ide 
temporary  la te ra l  and vert ica l  suppor t  fo r  loads  f rom p las t ic  concre te ,  
fo rms,  re in forc ing s tee l ,  s t ruc tu ra l  s tee l ,  loads  f rom p lacement 
opera t ions  or  o ther  re la ted  loads ,  and cont inues to  p rov ide suppor t  un t i l  
the  concre te  has  a t ta ined adequate  s t rength  and the s t ruc tu re  is  capab le 
o f  se l f -suppor t .  Stay- in -p lace  meta l  fo rms fo r  cas t - in -p lace  concre te 
decks  are  a lso  cons idered a  fa lsework  sys tem. 

The des ign  load fo r  fa lsework  sha l l  cons is t  o f  the  sum o f  dead and l i ve 
ver t ica l  loads ,  and an  assumed hor izon ta l  load .   The min imum to ta l  
ver t ica l  des ign  load fo r  any  fa lsework  sha l l  be  no t  less  than 100 pounds 
per  square  foo t  fo r  the  combined l i ve  and dead load,  app l ied  over  the 
area  suppor ted ,  regard less  o f  concre te  s lab  th ickness .  
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Dead loads  sha l l  inc lude the  we igh t  o f  concre te ,  re in fo rc ing s tee l ,  fo rms, 
and fa lsework .   The we igh t  o f  concre te ,  re in fo rc ing s tee l  and fo rms sha l l  
be  assumed to  be  no t  less  than 160 pounds per cub ic  foo t  fo r  normal 
concre te  and no t  less  than 130 pounds per  cub ic foo t  fo r  l igh twe igh t  
concre te .  

L ive  loads  sha l l  cons is t  o f  the  ac tua l  we igh t  o f  any  equ ipment  to  be 
suppor ted  by  fa lsework  app l ied  as  concent ra ted  loads  a t  the  po in ts  o f  
con tac t  and a  un i fo rm load o f  no t  less  than 50  pounds per  square  foo t  
app l ied  over  the  area  suppor ted .  

The assumed hor izon ta l  load  to  be  res is ted  by  the  fa lsework  brac ing 
sys tem sha l l  be  the  sum of  the  ac tua l  hor izon ta l  loads  due to  equ ipment ,  
cons t ruc t ion  sequence or  o ther  causes  and an  a l lowance fo r  wind ,  bu t  
in  no case sha l l  the  assumed hor izon ta l  load  to  be res is ted  in  any 
d i rec t ion  be  less  than 2  percent o f  the to ta l  dead load.   The fa lsework 
sha l l  be  des igned so  tha t  i t  has  su f f ic ien t  r ig id i ty  to  res is t  the  assumed 
hor izon ta l  load  wi thout  cons ider ing the  we igh t  o f  the  concre te .  

I f  the  concre te  is  to  be  pres t ressed,  the  fa lsework  sha l l  be  des igned to 
suppor t  any  inc reased or  read jus ted  loads  caused by  pres t ress ing 
fo rces .  

Fa lsework  sha l l  be  des igned by  the  work ing s t ress  des ign  method,  and 
s t resses  under  a l l  loads  sha l l  no t  exceed the max imum a l lowab le 
s t resses  prov ided fo r  in  the  cur ren t  ed i t ion  o f  AASHTO Guide  Des ign  
Spec i f ica t ions fo r  Br idge Temporary  Works .   The max imum a l lowab le 
s t resses  prov ided fo r  in  the  cur ren t  Nat iona l  Des ign  Spec i f ica t ion  (NDS)  
fo r  wood cons t ruc t ion  may be  used as  an  a l terna te  to  the  AASHTO 
spec i f ica t ions  fo r  t imber des ign .   The max imum a l lowab le  hor izon ta l  
shear  s t ress  in  t imber  shal l  no t  exceed 125 pounds per  square inch a f te r  
a l l  app l icab le  mod i f ica t ion  fac to rs  have been app l ied .   No increase in 
a l lowab le  s t resses  for  repet i t i ve  member  uses  wi l l  be  a l lowed. 

Un less  o therwise  spec i f ied  on the p lans ,  de f lec t ion o f  the fa lsework span 
due to  the  we igh t  o f  concre te  on ly  sha l l  no t  exceed 1 /240 o f  the 
fa lsework  beam span i r respec t ive  o f  the  fac t  tha t  the  de f lec t ion  may be 
compensated  fo r  by  camber  s t r ips .  

In  the  case o f  pos t - tens ioned s t ruc tu res ,  the  fa lsework  de f lec t ions  sha l l  
no t  p roduce s t resses  in the  s t ruc tu re a t  any  t ime pr io r  to  pos t - tens ion ing 
grea ter  than 0 .8  t imes the  modu lus  o f  rup ture  fo r  p la in  concre te  un less 
approved by  the  Engineer.  

Fa lsework  over o r  ad jacent  to  roadways or  ra i l roads  wh ich  are  open to 
t ra f f i c  sha l l  be  des igned and cons t ruc ted so tha t  the  fa lsework  is  s tab le 
i f  sub jec ted  to impact  by  veh ic les .   Fa lsework  pos ts  wh ich  suppor t  
members  tha t  cross  over  a  roadway or  ra i l road sha l l  be  cons idered as 
ad jacent  to  roadways or  ra i l roads .   Other  fa lsework  pos ts  sha l l  be  
cons idered as  ad jacent  to roadways or  ra i l roads  on ly  i f  they  are  loca ted 
in  the  row o f  fa lsework  pos ts  neares t  to  the  roadway or  ra i l road and the 
hor izon ta l  d is tance f rom the  t ra f f i c  s ide  o f  the fa lsework  to the  edge of  
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pavement o r  to  a po in t  10  fee t  f rom the  center l ine o f  t rack  is  less  than 
the  to ta l  he igh t  o f  the  fa lsework  and fo rms. 

The ver t ica l  load  used fo r  the  des ign  o f  fa lsework  pos ts  and towers ,  bu t  
no t  foo t ings ,  wh ich  suppor t  the  por t ion  o f  the  fa lsework  over  open ings ,  
sha l l  be  increased to  no t  less than 150 percent o f  the  des ign  load 
ca lcu la ted  in accordance wi th  the  prov is ions  fo r  des ign  load prev ious ly 
spec i f ied .  

Fa lsework  pos ts  ad jacent  to  roadways or  ra i l roads sha l l  cons is t  o f  e i ther 
s tee l  wi th  a  min imum sec t ion  modu lus  about  each ax is  o f  9 .5  inches 
cubed or  sound t imbers  wi th  a  min imum sec t ion  modu lus  about  each ax is 
o f  250 inches  cubed. 

Each fa lsework  pos t  ad jacent  to  roadways or  ra i l roads  sha l l  be 
mechan ica l ly  connected to  i ts  suppor t ing foo t ing a t  i ts  base,  o r  
o therwise  la te ra l ly  res tra ined,  so  as  to  wi ths tand a  fo rce  o f  no t  less  than 
2 ,000 pounds app l ied  a t  the  base o f  the  pos t  in  any  d i rec t ion  except 
toward  the  roadway or  ra i l road t rack .   Such pos ts  a lso  sha l l  be 
mechan ica l ly  connected to  the fa lsework  cap or  s t r inger .   Such 
mechan ica l  connect ion  sha l l  be  capab le  o f  res is t ing a  load in  any 
hor izon ta l  d i rec t ion  o f  no t  less  than 1 ,000 pounds.  

For  fa lsework  spans  over  roadways,  a l l  ex te r io r  fa lsework  s t r ingers ,  
s t r ingers  ad jacent  to the ends  o f  d iscont inuous  caps ,  the s t r inger  o r  
s t r ingers  over  po in ts  o f  min imum ver t ica l  c learance,  and every  f i f th  
remain ing s t r inger ,  sha l l  be  mechan ica l ly  connected to  the  fa lsework  cap 
or  f raming.   Such mechanica l  connect ions  sha l l  be capab le  o f  res is t ing 
a  load in  any  d i rec t ion ,  inc lud ing up l i f t  on  the  s t r inger ,  o f  no t  less  than 
500 pounds.  Such connect ions  sha l l  be  ins ta l led before  t ra f f ic  is  a l lowed 
to  pass  beneath  the  span.   For  fa lsework  spans  over  ra i l roads ,  a l l  
fa lsework  s t r ingers  sha l l  be  so  connected  to  caps . 

The fa lsework  sha l l  be  loca ted  so  tha t  fa lsework  foo t ings  or  p i les  a re  a t  
leas t  3 inches c lear o f  ra i l ing pos ts  and bar r ie rs  and a l l  o ther fa lsework 
members  are  a t  leas t  1  foo t  c lear  o f  ra i l ing members  and bar r ie rs .  

Fa lsework  bents  wi th in  20  fee t  o f  the  center  l ine  o f  a  ra i l road t rack  sha l l  
be  sheathed so l id  in  the area be tween 3 and 17  fee t  above the  t rack 
e leva t ion on the  s ide  fac ing the  t rack .   Sheath ing sha l l  cons is t  o f  
p lywood no t  less  than 5 /8 inch  th ick  o r  lumber  no t  less  than 1 inch th ick 
(nomina l ) .   Brac ing on  such bents  sha l l  be  adequate  so  tha t  the  bent  
res is ts  the  requ i red  assumed hor izon ta l  fo rce or  5 ,000 pounds,  
wh ichever  is  grea ter .  

Drawings  sha l l  be  prepared in  accordance wi th  the  requ i rements  of  
Subsec t ion  105.03  o f  the  spec i f i ca t ions .  

The drawings  sha l l  be  comple te  and show the  d imens ions and mater ia l  
fo r  a l l  par ts ,  a r rangement,  spac ing,  and connect ions ,  and a l l  p rov is ions 
fo r  ad jus tment  and fo r  measur ing d isp lacement .   The fa lsework 
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foundat ions ,  any  connect ions  or  contac ts  wi th  p rev ious ly  bu i l t  s t ruc tu res 
or  o ther works ,  and the means o f  p ro tec t ing such o ther  works  f rom 
damage sha l l  be  de ta i led.   The above da ta  may be presented  e i ther on 
the  drawings  or  in  the  des ign  summary ,  wh ich  sha l l  a lso  descr ibe  the 
assumpt ions  and types  o f  ca lcu la t ions  used in  the  des ign  and the 
s t resses  and de f lec t ions  found fo r  c r i t i ca l  po in ts .  

For  so f f i t  f i l l  cons t ruc t ion ,  the  equ iva len t  o f  the  above drawings  and da ta  
sha l l  be  submi t ted ,  and in  add i t ion  the  source ,  c lass i f i ca t ion ,  and 
compact ion  requ i rements fo r  the  mater ia l  and the resu l ts  o f  any  tes ts 
per fo rmed on the  mater ia l .   In  no  case sha l l  the  so f f i t  f i l l  be  compacted 
to  less  than 90  percent compact ion ,  and the  top  3  fee t  sha l l  be 
compacted to a  min imum of  95  percent  compact ion  when tes ted  in 
accordance wi th  the requ irements  o f  the app l icab le tes t  methods o f  the 
ADOT Mater ia ls  Tes t ing Manua l ,  as  d i rec ted  and approved by  the 
Engineer .   The so f f i t  f i l l  sha l l  be  topped wi th  a  lean concre te  waste  s lab 
screeded to  the  requ i red  grades .  

Fa lsework  des ign  requ i res  wr i t ten  approva l  by  the  Engineer  p r ior  to 
commenc ing work  and sha l l  be  in  accordance wi th the  requ i rements  o f  
Subsec t ion  105.03 o f  the spec i f i ca t ions .  Fa lsework  ca lcu la t ions  sha l l  be 
sea led and s igned by  a  p ro fess iona l  engineer  who is  regis te red  as  a 
Civ i l  o r  St ruc tura l  Engineer  in  the  Sta te  o f  Ar izona.  

In  the  app l ica t ion  and des ign  o f  deck  fa lsework sys tems, a l l  b r idge 
g i rders ,  new or  ex is t ing,  sha l l  be  braced or  t ied  to  res is t  any  fo rces  that  
wou ld  cause ro ta t ion  and to rs ion  in  the  g i rders  caused by  the  p lac ing o f  
concre te  fo r  d iaphragms or  decks .  In  l ieu  o f  th is  requ i rement ,  the 
cont rac tor ’s  p ro fess iona l  engineer  sha l l  p rov ide  sea led  ca lcu la t ions  to 
p rove  the  br idge g i rders  a re  adequate  to  res is t  those e f fec ts .  

Except  as  p rov ided fo r  on  the  pro jec t  p lans ,  suppor ts  fo r  deck  fa lsework ,  
fo rming or  sc reed supports  sha l l  no t  be  we lded to s tee l  g i rders ,  shear 
connectors ,  s lab  t ies ,  or  g i rder  s t i r rups .  

Mod i f ica t ions  o f  g i rders  to  suppor t  fa lsework  and fo rming  wi l l  no t  be  
a l lowed except  as  approved by  the  Engineer .   Th is  inc ludes  connect ions 
o f  any  type  in  g i rder  webs and f langes  to  suppor t  deck  fo rming.   Through-
ho les  o f  any type  in  g i rder  f langes  wi l l  no t  be permi t ted .   When 
mod i f ica t ion  o f  g i rders  to suppor t  the  deck  fa lsework  and fo rming has  
been approved by  the  Engineer ,  shop drawings  fo r  bo th  the  g i rders  and 
the  fa lsework  and fo rming sha l l  be  submi t ted  concur ren t ly  so  tha t  the 
rev iew and approva l  o f  the  drawings  can be  coord ina ted .  

The tops o f  the  erec ted g i rders  sha l l  be surveyed by  the  cont rac tor  in  
the  f ie ld p r io r  to  p lacement  o f  the  deck fo rming fa lsework .   The survey 
sha l l  inc lude g i rder  ends ,  ten th  po in ts ,  s ta t ion  and o f fse t  o f  survey  po in t  
loca t ions ,  o r  as  spec i f ied  in  the  pro jec t  p lans .  Th is  survey  sha l l  be  
submi t ted  to  the  Engineer  fo r  eva lua t ion .   I f  the  top  o f  e rec ted g i rder 
e leva t ions  are  h igher than the screed e leva t ions minus  the combined 
deck  s lab  and the  bu i ldup th icknesses ,  ad jus tments  may have to  be 
made in  the  roadway prof i le ,  sc reed e leva t ions ,  or  g i rder  bear ing seat  
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e leva t ions .   Encroachment  in to the  deck  s lab  o f  up  to 1 /2  inch  wi l l  be 
a l lowed fo r  random occurrences .  

(B)   Fa lsework Construct ion:  

(1 )  Genera l  Requirements:  

The fa lsework  sha l l  be  cons t ruc ted  to conform to  the  fa lsework drawings .   
The mater ia ls  used in  the fa lsework  cons t ruc t ion sha l l  be  o f  the qua l i ty  
necessary  to  sus ta in  the  s t resses  requ i red  by  the  fa lsework  des ign .  The 
workmansh ip  used in  fa lsework  cons t ruc t ion  sha l l  be  o f  such qua l i ty  tha t  
the  fa lsework  suppor ts  the  loads  imposed. 

The cont rac tor  sha l l  p rov ide  temporary  b rac ing fo r  the  fa lsework sys tem 
to  wi ths tand a l l  imposed loads  dur ing erec t ion  and remova l  o f  any 
fa lsework .  Wind loads  must  be  inc luded in  the  des ign  o f  the  temporary 
b rac ing.   

Fa lsework  sha l l  be  founded on  a  so l id  foo t ing sa fe aga ins t  undermin ing 
and capab le  o f  suppor t ing the  loads  imposed. 

Wedges,  sc rews,  o r  jacks sha l l  be  used in  connect ion  wi th  fa lsework  to  
se t  the fo rms to requ i red  grade and un i fo rm bear ing pr io r  to  p lac ing 
concre te .  

Al l  wedges sha l l  be  in  pa i rs  to  ensure  un i fo rm bear ing.   Laminated 
sec t ions  wi l l  no t  be  permi t ted .   I f  add i t iona l  mater ia l  i s  requ i red  under 
wedges,  e i ther  s ingle  b locks  or  th icker  wedges wi l l  be  requ i red .   A  
su f f ic ien t  number o f  wedges sha l l  be  used to  cover  the en t i re bear ing 
area .  

The cont rac tor  sha l l  p rovide  te l l - ta les  a t tached to  the  so f f i t  fo rms and 
readab le  f rom the  ground in  enough sys temat ica l ly  p laced loca t ions  to 
de termine the  to ta l  se t t lement  o f  the  en t i re  por t ion  o f  the  s t ruc tu re  where 
concre te  is  p laced. 

I f  any  s igns  o f  d is t ress  deve lop  dur ing the  p lac ing o f  the  concre te  o r  the 
fa lsework  shows any  undue se t t lement  o r  d is to r t ion ,  the  work sha l l  be 
s topped and the  fa lsework  cor rec ted  and s t rengthened. 

(2 )  Submit ta ls :  

The cont rac tor  sha l l  submi t  to  the  Engineer  the  methods  and sequences 
o f  fa lsework  cons t ruc t ion,  inc lud ing a l l  equ ipment  the  cont rac tor  p lans 
on  us ing to  e rec t  the  fa lsework ,  and sha l l  cer t i fy  tha t  the mater ia l  used 
to  cons t ruc t  the  fa lsework  meets  the  requ i rements  o f  Subsec t ion  601-
3 .02(B) (1)  o f  the  spec i f i ca t ions .  

I f  the  contrac tor  e lec ts to  dev ia te  f rom the supers t ruc tu re  p lac ing 
d iagram shown on the  des ign  p lans ,  the cont rac tor  sha l l  submi t  a 
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supers t ruc tu re  p lac ing d iagram showing concre te  p lac ing sequence and 
cons t ruc t ion  jo in t  loca t ions  per  the  requ i rements o f  Subsec t ion  601-
3 .03(B)  o f  the  spec i f i ca t ions .  

No concre te  sha l l  be  p laced in  any  fo rms suppor ted  by  fa lsework  un t i l  
the  cont rac tor ’s  Pro fess iona l  Engineer  o r  the i r  des ignee has  inspec ted 
the  comple ted fa lsework ,  and the  cont rac tor ’s  Pro fess iona l  Engineer  has 
issued a  proper ly  sea led and s igned cer t i f i ca te  tha t  the  fa lsework  has 
been cons t ruc ted  accord ing to  the  approved fa lsework  drawings .  

(3 )  Mater ia l :  

When t imber  members  are  used to  b race fa lsework  bents  wh ich  are  
loca ted  ad jacent  to  roadways or  ra i l roads ,  a l l  connect ions  fo r  such 
t imber  b rac ing sha l l  be  o f  the  bo l ted  type  us ing 5 /8  inch  d iameter  o r  
la rger  bo l ts ,  o r  sha l l  be  connected  in  a  manner  that  equa ls  100 percent 
capac i ty  o f  the  smal ler  member  connected .  

(4 )  Welding:  

Al l  f ie ld  we lds  must be per fo rmed by an AWS cer t i f ied  we lder .  The 
cont rac tor  sha l l  submi t  cop ies o f  cur ren t  AWS cer t i f i ca t ion fo r  a l l  
we lders  to  the  Engineer  be fore  any  f ie ld  we ld ing begins .  

F ie ld  we ld ing and inspec t ion  o f  f ie ld  we ld ing must  comply  wi th  the 
requ i rements  o f  the  most  recent  ed i t ion  o f  the  ANSI /AWS St ruc tura l  
Weld ing Code -  Stee l .  

(C)   Forms Construct ion:  

(1 )  Genera l  Requirements:  

Forms sha l l  be  o f  wood,  meta l ,  o r  o ther  su i tab le  mater ia l  con forming to 
the  requ i rements  spec i f ied  here in .   Forming p lans  fo r  cas t - in -p lace 
br idge g i rders  sha l l  be  prepared in  accordance wi th  the  requ i rements  o f  
Subsec t ion  105.03  o f  the  spec i f i ca t ions .  

The fo rms sha l l  be  mor ta r  t igh t  and sha l l  be  des igned,  cons t ruc ted ,  
b raced and main ta ined so  tha t  the f in ished concrete  is  t rue  to  l ine and 
e leva t ion  and conforms to the  requ i red  d imens ions  and contours .   Forms 
sha l l  be  des igned to  wi ths tand the  pressure o f  concre te  wi th  
cons idera t ion  g iven to  rate  o f  concre te p lacement,  tempera ture  o f  the 
concre te ,  use  o f  se t - re ta rd ing admix tu res or  pozzo lan ic  mater ia ls  in  the 
concre te ,  the  e f fec ts  o f  v ib ra t ion  as  the  concre te  is  be ing p laced,  and 
a l l  loads  inc identa l  to  the cons t ruc t ion  opera t ions ,  wi thout  d is to r t ion ,  o r  
d isp lacement .  

Stay- in -p lace fo rming shal l  no t  be  used un less spec i f ied  on  the  p lans or  
approved by  the  Engineer .   Expanded meta l  mesh may be  used to  fo rm 
cons t ruc t ion  jo in ts  p rov ided 3  inch  cover  is  ma in ta ined.  The use o f  
expanded meta l  mesh in  b r idge decks  is  p roh ib i ted.  
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Forms to  be reused sha l l  be  main ta ined a t  a l l  t imes in  good cond i t ion as 
to  accuracy  o f  shape, s t rength ,  r ig id i ty ,  mor ta r - t igh tness ,  and 
smoothness  o f  sur face .   Forms or  fo rm lumber  unsat is fac to ry  in  any 
respec t  sha l l  no t  be  used.  

Forms sha l l  be  cons t ruc ted  so  tha t  por t ions  may be  removed wi thout  
d is tu rb ing fo rms tha t  a re  to  remain .   Forms to  be  used when a  Class  I I  
f in ish  or  o rnamenta l  work  is  requ i red  sha l l  be  cons t ruc ted  o f  meta l ,  
f iberg lass  coated  pane ls ,  o r  p lywood.   A l l  fo rm jo in ts  sha l l  be  taped or  
cau lked.  Forms fo r  th is  work  sha l l  be  equ iva len t  to  f i rs t  c lass  pa t te rn  
work .  

Forms sha l l  be f i l le ted  3/4  inch  a t  a l l  exposed,  sharp  corners  o f  the 
concre te ,  un less  o therwise  no ted  in  the  p lans .  

Al l  fo rms sha l l  be  t rea ted  wi th  an  approved fo rm re lease agent  be fore 
concre te  is  p laced.   Any  mater ia l  wh ich  wou ld  adhere  to  o r  d isco lo r  the 
concre te  sha l l  no t  be  used.  

Forms sha l l  be  c leaned o f  a l l  d i r t ,  sawdust ,  water ,  and o ther  fo re ign 
mater ia l  p r io r  to  p lac ing concre te  in  the  fo rms. 

For  nar row wa l ls  and co lumns where the  bo t tom o f  the  form is  
inaccess ib le ,  prov is ions  sha l l  be  made fo r  c leaning ou t  ex t raneous 
mater ia l  immedia te ly  be fore  p lac ing the  concre te.   The ce l ls  o f  box  
g i rders  sha l l  be c leared  of  a l l  loose mater ia ls  p r io r  to  the comple t ion  o f  
deck  fo rming when such fo rming is  to  remain  in  p lace .   When the  deck 
fo rming is  to  be  removed,  the  ce l ls  o f  the  box  g i rders  sha l l  be  c leared 
o f  a l l  loose mater ia ls  a f ter  remova l  o f  the  fo rms. 

(2 )  Wood Forms:  

Al l  lumber  used fo r  fo rms sha l l  be f ree  f rom defec ts  a f fec t ing the 
accuracy  o f  shape, s t rength ,  r ig id i ty ,  mor ta r - t igh tness ,  and smoothness 
o f  the  sur face .   A l l  lumber  fo r  fo rms above s t ream beds sha l l  be  p lywood.  
A l l  fo rm lumber  sha l l  be  secure ly  fas tened to  the  s tudd ing so tha t  
cupp ing cannot  occur .   Chamfer  s t r ips  sha l l  be  o f  se lec ted  mater ia l  
d ressed to  t rue  l ine  and un i fo rm d imens ions .   The in te r io r  sur faces  o f  
a l l  fo rms in contac t  wi th concre te sur faces in  the  f in ished work  sha l l  be 
smooth  and even.   No uneven or  o f fse t  jo in ts  o r  s ingle  boards  pro jec t ing 
so  tha t  the i r  impress ions  are  le f t  in  the  concre te  wi l l  be  a l lowed.   Forms,  
as  fa r  as  prac t icab le ,  sha l l  be  so  cons t ruc ted  tha t  the  fo rm marks 
conform to the genera l  l ines  o f  the s t ruc tu re .   In  genera l ,  gra in  o f  the 
lumber  and d i rec t ion  o f  s ide  jo in ts  sha l l  be  hor izon ta l  on  wide  faces  and 
wa l ls  and ver t ica l  on  nar row faces .   I f  vary ing wid ths  o f  pane ls  a re  used, 
the  wider  pane ls  sha l l  be  p laced on  the  bo t tom and the  nar rower  pane ls  
near  the  top .   Pane l  end jo in ts  sha l l  be  s taggered no t  less  than 3  fee t .   
Spreaders  made o f  wood sha l l  no t  be  le f t  in  the  concre te .  
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(3 )  Meta l ,  Fiberglass,  and Other  Forms:  

The same prov is ions  as  spec i f ied  under wood fo rms sha l l  app ly  to meta l  
and f iberg lass  fo rms and in  add i t ion ,  the  fo l lowing sha l l  app ly :  

(a )  Al l  bo l ts  and r ive t  heads  sha l l  be  countersunk .   
Clamps,  rods ,  p ins ,  o r  o ther  connect ing dev ices  shal l  
be  des igned to  ho ld  the  fo rms r ig id ly  together  and 
a l low remova l  wi thout  in ju ry  to  the  concre te .   Forms 
wh ich  do  no t  p resent  a  smooth  sur face  or  a re  no t  
p roper ly  a l igned sha l l  no t  be  used; 

(b )  Care  sha l l  be exerc ised to  keep the  fo rms f ree  of  
dus t ,  grease, o r  o ther  fore ign  mat te r  wh ich  d isco lors  
the  concre te ;  

(c )  Meta l  fo rms sha l l  be  used fo r  the cas t ing o f  p recas t  
I -beams,  box  beams,  and vo ided or  f la t  s labs  where 
the  cont rac t  number  o f  un i ts  combined d ic ta tes 
produc t ion  runs  equa l  to  o r  longer  than the 
precas t ing bed length .   A l imi ted  number  o f  un i ts ,  
hav ing a  to ta l  combined length  a t  leas t  one uni t  
length  less  than bed length ,  may be  cas t  wi th 
a l te rna te  fo rms,  as  approved by  the  Engineer .   
Dimens iona l  to le rances  us ing a l te rna te  fo rms sha l l  
con form to  the  requ i rements  o f  Subsec t ion  601-
4 .02(B)  o f  the  spec i f i ca t ions ;  and 

(d )  Waste  s labs  used as  a  par t  o f  the  fo rms sha l l  be 
f in ished to  the  appropr ia te  grade inc lud ing any  
camber .   The f in ished s lab  sha l l  no t  vary  more  than 
1 /4  inch  f rom the  theoret ica l  grade nor  more  than 
1 /4  inch  f rom a  10  foo t  s t ra igh tedge in  any d i rec t ion.  

(4 )  Internal  Cel ls :  

In te rna l  ce l ls  o r  vo ids  in  p re-cas t  box  beams sha l l  be  cons t ruc ted wi th  
e i ther  wood forms conforming to  Subsec t ion  601-3 .02(C)(2)  o f  the 
spec i f i ca t ions ,  o r  wi th  so l id  expanded po lys tyrene. 

When so l id  expanded po lys ty rene is  used,  the  en t i re  top sur face o f  the 
po lys ty rene o f  the  in te rna l  vo id  sha l l  be  covered wi th  3 /8 - inch th ick,  
ex te r io r -grade p lywood.  But t  jo in ts  o f  the  p lywood sec t ions  sha l l  be  a t  
leas t  2 fee t  away f rom any  jo ined sec t ion  o f  po lys ty rene. Po lys ty rene 
sec t ions sha l l  be  secure ly  he ld  together  by  an  adhes ive  recommended 
by  the  manufac turer  o f  the  po lys tyrene.    

A l l  wood fo rms or  po lys ty rene/p lywood sec t ions  sha l l  be  secure ly  he ld 
in  p lace  by  na i ls ,  waterproo f  adhes ive ,  o r  o ther  means approved by  the 
Engineer .   In te rna l  ce l ls  sha l l  be comple te ly  sea led  so  no  p las t ic  
concre te  is  a l lowed to  en ter  the  fo rmed ce l l .    
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(D)   Removal  of  Fa lsework and Forms:  

(1 )  Genera l  Requirements:  

No fa lsework  or  fo rms sha l l  be  re l ieved o f  load  and no  fo rms sha l l  be 
removed wi thout  approva l  o f  the  Engineer .  

Fa lsework ,  exc lud ing br idge deck  cant i levered  overhangs fo r  cas t- in -
p lace  pres t ressed s t ruc tu res ,  sha l l  no t  be  removed un t i l  a f ter  the 
pres t ress ing s tee l  has  been tens ioned and a  min imum of  72  hours  a f te r  
the  pres t ress ing s tee l  has been grou ted .   Fa lsework fo r  the  cant i levered 
br idge deck  overhang sha l l  be removed pr io r  to pres t ress ing bu t  sha l l  
no t  be  removed wi th in  seven days  o f  concre te p lacement  un less  the 
concre te  has  a t ta ined a min imum compress ive  s t rength  o f  3 ,000 pounds 
per  square inch .   In  no  case sha l l  fa lsework  be  removed wi th in  f i ve days 
o f  concre te  p lacement .   On br idges  wi th  bo th  t ransverse  and longi tud ina l  
s t ress ing,  the  deck  or  overhang fa lsework  sha l l  no t  be  removed un t i l  
a f te r  the  t ransverse  pres t ress ing has  been comple ted  un less  shown 
o therwise  on  the  p lans .   The deck  overhang fa lsework  sha l l  then  be 
removed pr io r  to  per fo rming the  longi tud ina l  p res tress ing.  

Fa lsework  fo r  cas t - in -p lace  non-pres t ressed s t ructu res  or  compos i te 
supers t ruc tu res ,  exc lud ing concre te  above the  br idge deck ,  sha l l  no t  be 
removed un t i l  e i ther :  

(a )  At  leas t  10  days  a f ter  the  las t  concre te  has  been 
p laced in  each cont inuous  span and un t i l  the  
compress ive  s t rength  o f  a l l  p laced concre te  has  
a t ta ined a t  leas t  70  percent  o f  the  requ i red  28-day 
compress ive  s t rength ;  o r  

(b )  At  leas t  f i ve  days  a f te r  the  las t  concre te  has  been 
p laced in  each cont inuous  span and un t i l  the  
concre te  has  a t ta ined the  requ i red  28-day  
compress ive  s t rength .  

The s loped ex ter io r  g i rders  o f  cas t - in -p lace box g i rder  b r idges  sha l l  be 
la te ra l ly  b raced or  supported  un t i l  the  top  s lab  (deck)  concre te  has  been 
p laced and has  a t ta ined a t  leas t  70  percent  o f  the  requ i red  28-day 
compress ive  s t rength .  

Side  fo rms fo r  foo t ings ,  beams,  g i rders ,  box  cu lver ts ,  co lumns,  ra i l ings ,  
curbs ,  o r  o ther  members where in  the  fo rms do  no t  res is t  dead load 
bend ing may be  removed a f te r  the  concre te  has  se t ,  and the  cont rac tor  
sha l l  cure  and pro tec t  the concre te  thus  exposed in accordance wi th  the 
requ i rements  o f  Sec t ion  1006 o f  the  spec i f i ca t ions .   The cont rac tor  sha l l  
assume a l l  r i sks  and respons ib i l i t y  resu l t ing f rom such remova ls .   Forms 
fo r  cas t - in-p lace  concre te,  un less  o therwise  spec i f ied  here in ,  sha l l  not  
be  removed un t i l  a t  leas t  seven days  a f te r  concre te  has been p laced in 
the  fo rms,  wi thout  the  approva l  o f  the  Engineer .  
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Placement  o f  back f i l l  mater ia l  sha l l  be  in  accordance wi th  
Subsec t ion  203-5 .03(B)  of  the  spec i f i ca t ions .   Where  back f i l l  i s  to  be 
p laced aga ins t  bo th  s ides o f  a  s t ruc tu ra l  e lement ,  the  back f i l l  e leva t ions 
on  one s ide  o f  the  e lement  sha l l  no t  exceed the back f i l l  e leva t ions  on 
the  oppos i te  s ide  o f  the  e lement  by  more  than 5  fee t .  

Forms fo r  p recas t  concre te  sha l l  s tay in  p lace  a  minimum of  e igh t  hours .  

The per iod o f  t ime be tween the p lacement  o f  concre te  in  the  top  s lab  o f  
a  s tandard  concre te  box  cu lver t  (12  foo t  span or  less)  and the  removal  
o f  the  s lab  suppor t  fo rms may be  reduced to  48  hours  i f  the  top  s lab 
remains  suppor ted  a long the  center  l ine  o f  the  cu lver t  span by  a  
cont inuous  beam and l ine o f  pos ts  e rec ted  as  a  part  o f  the  or ig ina l  s lab 
fo rm,  and wh ich  remains in  p lace ,  und is tu rbed,  a  min imum of  seven 
days .  

I f  the  Engineer  a l lows the  remova l  o f  fo rms be fore  the  spec i f ied  cur ing 
per iod  has e lapsed,  the cont rac tor  sha l l  cure the  concre te  fo r  the 
remain ing requ i red  cur ing t ime by  one o f  the  methods spec i f ied  in 
Sec t ion  1006 o f  the  spec i f i ca t ions .  

Forms fo r  cas t - in -p lace  concre te  above the  br idge decks  tha t  requ i re  a  
Class  I I  f in ish  may be  removed a f te r  the  concre te  has  se t ,  p rov id ing the 
requ i red  sur face  f in ish ing o f  the  concre te  is  completed  wi th in  four  days .   
I f  f in ish ing cannot  be  comple ted  wi th in  four  days ,  the  fo rms sha l l  remain 
in  p lace  fo r  seven days .  

Al l  fo rms sha l l  be  removed,  except  fo rms used to suppor t  the  deck  o f  
box  g i rders  when no  permanent  access  to  the  ce l ls  is  ava i lab le .  

Care  sha l l  be  taken in  remov ing fa lsework  and fo rms so  as  no t  to  de face 
or  damage the  s t ruc tu re .   Methods  o f  remova l  l i ke ly  to  damage or  cause 
overs t ress ing o f  the  concre te  sha l l  no t  be  used. 

Al l  fa lsework  sha l l  be  removed f rom under  b r idge supers t ruc tu res pr ior  
to  open ing the  s t ruc tu re  to  t ra f f i c .   Fa lsework  sha l l  be  removed in  such 
a  manner tha t  excess ive s t resses  are  no t  induced in to  the  s t ruc tu re.   
Ho les  sha l l  no t  be dr i l led in to  the s t ruc tu re  to fac i l i ta te  remova l  o f  the 
fa lsework .   Round b lockouts  may be  used fo r  such purpose prov id ing the 
cont rac tor  can  submi t  ev idence tha t  the b lockouts a re  no t  de t r imenta l  to  
the  s t ruc tu re  and the  Engineer  approves  the  use  o f  the  b lockouts .   The 
max imum b lockout  d iameter  sha l l  no t  exceed 6  inches .  

(2 )  Submit ta ls :  

The cont rac tor  sha l l  submi t  to  the  Engineer ,  p r io r  to  a  p re-ac t iv i ty  
meet ing,  the  methods  and sequences  o f  fa lsework  remova l ,  inc lud ing a l l  
equ ipment  the  cont rac tor  p lans  to  use  in  remov ing the  fa lsework .   The 
fa lsework  remova l  sequence sha l l  cons ider  load t rans fer  when por t ions  
o f  the  fa lsework  have been removed,  and the  load is  be ing car r ied  by 
s t i l l  in -p lace  fa lsework .  The fa lsework  remova l  p lan  sha l l  be  rev iewed 
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and approved by a  qua l i f ied  person se lec ted by the  cont rac tor  be fore 
submiss ion  to  the  Engineer .  A qua l i f ied  person,  as de f ined by  OSHA,  is  
one who by  possess ion  o f  a  recogn ized degree,  cer t i f i ca te ,  or  
p ro fess iona l  s tand ing,  o r  who by  ex tens ive  knowledge,  t ra in ing,  and 
exper ience,  has  successfu l ly  demonst ra ted  the i r  ab i l i t y  to  so lve  or  
reso lve  prob lems re la t ing to  the  sub jec t  mat te r ,  the  work ,  o r  the  pro jec t .  
The cont rac tor  sha l l  submi t  documenta t ion  o f  tha t  person ’s  s ta tus  as  the 
qua l i f ied  person to  the  Engineer .  No fa lsework  remova l  sha l l  take  p lace 
un t i l  the  cont rac tor ’s  approved fa lsework  remova l  p lan  has  been 
rev iewed and approved by  the  Engineer .  

The fa lsework  remova l  p lan  sha l l  inc lude a  hazard  assessment ,  sha l l  
iden t i fy  the  cont rac tor ’s  sa fe ty  super in tendent ,  and sha l l  inc lude p lans 
to  secure  the  area  underneath the fa lsework and ad jacent a reas ,  
inc lud ing work  zones  and roadways tha t  a re wi th in  the  po ten t ia l  fa l l  zone 
o f  any equ ipment  o r  fa lsework  components  wh i le remova l  opera t ions 
take  p lace .  No personne l  sha l l  be  permi t ted  under  the  fa lsework 
suspended by  a  ho is t ing sys tem,  un less  the  fa lsework  components  a re 
secured by  an  add i t iona l  temporary  load suppor t  sys tem.  The 
cont rac tor ’s  sa fe ty super in tendent  wi l l  be respons ib le  fo r  the  sa fe ty o f  
a l l  personne l  a l lowed in to  the  area  beneath  and ad jacent  to  fa lsework 
dur ing fa lsework  remova l  ac t iv i t ies .   

A pre-ac t iv i ty  meet ing shal l  occur  p r io r  to  any  fa lsework  remova l .  Dur ing 
the  pre-ac t iv i ty  meet ing,  the  cont rac tor  sha l l  p rov ide  the Engineer  any  
necessary  changes to  the  fa lsework  remova l  p lan ,  the  area  needed for  
fa lsework  remova l ,  and any  impact  the  fa lsework  remova l  has  on  pub l ic  
sa fe ty ,  p ro jec t  schedu le ,  t ra f f i c ,  and pro jec t  ac t iv i t ies  no t  re la ted  to 
fa lsework  remova l .  

601-3 .03 Plac ing Concrete:  

(A)   Genera l  Requirements:  

No concre te  sha l l  be  p laced un t i l  the p lacement  o f  re in fo rc ing s tee l  and 
the  adequacy  o f  the  fo rms and fa lsework  have been approved by  the 
Engineer .  

Adequate  t ime sha l l  be g iven to  the  Engineer to  check a l l  fo rm 
d imens ions ,  embedded i tems,  and p lacement  of  re in fo rc ing s tee l .   
Concre te  sha l l  no t  be  p laced un t i l  a l l  necessary  cor rec t ions  have been 
made and a l l  work  requ i red  fo r  the  proposed pour  has  been comple ted .  

Re in fo rc ing s tee l  sha l l  be  p laced in  accordance wi th  the  requ i rements  o f  
Sec t ion  605 o f  the  spec i f ica t ions  and the  p lans .  

The sequence o f  concre te  p lacement  sha l l  be  as  shown on the  pro jec t  
p lans  or  as  approved by  the  Engineer  when no t  shown on the  pro jec t  
p lans .  
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Concre te  sha l l  be  p laced and conso l ida ted by  methods  tha t  do no t  cause 
harmfu l  segregat ion  and resu l t  in  a  dense homogeneous concre te  f ree 
o f  honeycomb or  vo ids .  

Concre te  sha l l  be p laced in  hor izon ta l  layers  no t  more  than 24  inches  in 
depth  un less  o therwise  approved by  the  Engineer .  

Concre te  sha l l  be  p laced as  near ly  as  poss ib le  in  i ts  f ina l  pos i t ion  and 
the  use  o f  v ib ra to rs  fo r  sh i f t ing the  mass  o f  f resh  concre te  wi l l  no t  be  
permi t ted .   Dropp ing the  concre te  more  than 8  feet  wi thout  the  use  o f  
approved p ipes  or  tubes  wi l l  no t  be  a l lowed. 

Care  sha l l  be  taken to  f i l l  a l l  a reas wi th in  the  fo rms and to  fo rce  the 
concre te  under  and around the  re in fo rcement  wi thout  d isp lac ing the 
re in fo rcement  o r  o ther  embedded i tems. 

Convey ing equ ipment  shal l  be  capab le  o f  p rov id ing a  supp ly  o f  concre te 
to  the  po in t  o f  p lacement  wi thout  segregat ion ,  o r  in te r rup t ions  su f f ic ien t  
to  permi t  loss  o f  p las t ic i ty  be tween success ive  increments .  

Concre te  p laced in  s labs and f loors  o ther  than br idge decks  sha l l  be  
s t ruck  o f f  by  means o f  a  sc reed.   The screed may be  se l f -p rope l led 
screed equ ipment  o r  the  type  spec i f ied  under Subsec t ion  401-3 .04(D)  o f  
the  spec i f i ca t ions .  

No concre te  tha t  has  par t ia l l y  hardened or  been contaminated  by  fo re ign  
mater ia ls  sha l l  be  depos i ted  in  the  s truc tu re .  

The ra te  o f  concre te  p lacement  and conso l ida t ion  sha l l  be  such tha t  the 
fo rmat ion  o f  co ld  jo in ts  wi th in  mono l i th ic  sec t ions  of  any  s t ruc tu re  does 
no t  occur .   Any  por t ion  o f  any  s t ruc tu re  d isp lay ing apparent  co ld  jo in ts 
wi l l  be  re jec ted ,  un less  the  cont rac tor ,  a t  no  add i t iona l  cos t  to  the 
Depar tment ,  can  submi t  ev idence tha t  ind ica tes  tha t  e i ther  a  co ld  jo in t  
does  no t  ex is t  o r  tha t  a  cold  jo in t  i s  no t  de t r imenta l  to  the  s t ruc tu re .   The 
Engineer  sha l l  be  the  so le  judge in de termin ing the  ex is tence o f  a  co ld 
jo in t  and whether  i ts  ex is tence is  de t r imenta l  to  the s t ruc tu re .   The ra te 
o f  concre te p lacement  fo r  ma jor  s truc tu res  sha l l  no t  be  less  than 
35  cub ic  yards  per  hour un less  o therwise  spec i f ied  or  approved in 
wr i t ing by  the  Engineer .   Th is  ra te sha l l  no t  app ly to  p recas t  concre te 
i tems.  

The ra te  o f  concre te  p lacement  fo r  the  bo t tom s labs  and g i rder  wa l ls  of  
cas t - in -p lace  box  g i rder  supers t ruc tu res  sha l l  no t  be  less  than 60  cub ic  
yards  per  hour  when the  vo lume o f  concre te  to be  p laced exceeds 
300 cub ic  yards .  

A pos t -pour  inspec t ion  repor t  wi th  a t  leas t  the  fo l lowing in fo rmat ion  sha l l  
be  submi t ted  to  the  Engineer  wi th in  7  days  a f te r  the  produc t ion  o f  minor 
p recas t  s t ruc tu res .  The pos t -pour  inspec t ion  repor ts  sha l l  inc lude: 
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(1 )  Type o f  p roduc t ;  
(2 )  Produc t  mark  o r  type  ID;  
(3 )  Date  o f  cas t ing;  
(4 )  Mix  des ign ;  
(5 )  Concre te  s t rength(s ) ;  
(6 )  Lengths ,  wid ths ,  and he igh ts ;  
(7 )  Re in fo rc ing s tee l  s ize ;  
(8 )  Re in fo rc ing s tee l  p lacement ;  
(9 )  Inser t  and embed loca t ions ;  

(10) L i f t ing dev ice  loca t ions ;  and 
(11) Damage requ i r ing a  repa i r  p rocedure  submi t ta l  

In  add i t ion  to  the  above in fo rmat ion ,  the  produc t ion  o f  p recas t  b r idge 
s t ruc tu res  pos t -pour  inspec t ion  repor ts  sha l l  inc lude: 

(12) Pro jec ted  s t rand loca t ions ;  
(13) Camber ;  
(14) Sweeps;  and 
(15) Patched ho ld-down ho les 

(B)   Br idge Deck:  

The p lac ing o f  concre te  is  no t  permi t ted  un t i l  the  Engineer  is  sa t is f ied  
tha t  the  ra te  o f  p roduc ing and p lac ing concre te  sha l l  be  su f f ic ien t  to 
comple te  the  proposed pour  and f in ish ing opera t ions  wi th in  the 
schedu led  t ime,  tha t  exper ienced concre te  f in ishers  a re  ava i lab le  to 
f in ish  the  deck  and tha t  a l l  necessary  f in ish ing too ls  and equ ipment  a re 
on  hand a t  the  s i te  o f  the  work  and are  in sa t is fac tory  cond i t ion  for  use .  

Concre te  sha l l  be p laced fo r  the  fu l l  w id th  o f  the  pane l  to be  poured.   
Af te r  the  concre te  has  been p laced i t  sha l l  be  conso l ida ted  and then 
s t ruck  o f f  by  means o f  se l f -p rope l led  screed equ ipment .  

Screed equ ipment  sha l l  be  des igned to  opera te  as  c lose  as  prac t icab le 
to  b r idge curbs  or  o ther  obs t ruc t ions .  

Screed equ ipment  sha l l  t rave l  on  s tee l  ra i ls .   Ra i ls  sha l l  be  subs tan t ia l ly  
suppor ted  by  ad jus tab le s tee l  suppor ts  o f  adequate  s ize  secure ly 
fas tened in  p lace  and spaced a t  su f f ic ien t ly  c lose in te rva ls  to  p revent 
any  apprec iab le  de f lec t ion  in  the  ra i ls .   Stee l  suppor ts  sha l l  be  o f  such 
types  and ins ta l led  in  such manner  tha t  when the ra i l  and  ad jus tab le 
suppor t  have been removed,  there  are  no  vo ids  in  the  concre te .  

The s tee l  ra i ls  fo r  p lac ing and f in ish ing equ ipment  sha l l  be  se t  to  the 
cor rec t  e leva t ion  shown on the pro jec t  p lans  or  as  es tab l ished by the 
Engineer .   The ra i ls  sha l l  ex tend beyond bo th  ends  o f  the schedu led 
length  fo r  p lacement a su f f ic ien t  d is tance tha t  permi ts  the  screed and 
f in ish ing equ ipment  to  reach a l l  a reas  o f  the  concre te  p laced. 

Placement  o f  the  deck  concre te  sha l l  be  in  accordance wi th  the  p lac ing 
sequence shown on the pro jec t  p lans .   The cont rac tor  sha l l  submi t  
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d rawings  showing the  p lacement  sequence,  cons t ruc t ion  jo in t  loca t ions ,  
d i rec t ions o f  the  concre te  p lacement ,  and any  o ther  per t inent  da ta  to the 
Engineer  fo r  rev iew.   The drawing sha l l  be submi t ted  a t  leas t  four  weeks 
pr io r  to  the  da te  o f  deck  p lacement .  

Screed beams or  ro l le rs  sha l l  be  made o f  meta l ,  o r  the  bo t tom o f  the 
beam sha l l  be  meta l  c lad.   Ro l le r  sc reeds  sha l l  be cons t ruc ted  so  tha t  
there  is  no  sag or  de f lec t ion  in  the  screeds . 

Screed assembl ies  sha l l  be  equ ipped wi th  v ib ra to rs .   The screed 
assembl ies  sha l l  be  so des igned tha t  the  v ibra t ing un i ts  do  no t  con tac t  
any  re in fo rc ing s tee l .   V ib ra t ion  sha l l  be  t ransmi t ted  to  the  concre te in  
such a  manner  tha t  when the  mot ion  o f  the  mach ine  is  s topped,  a l l  
v ib ra t ion  ceases .  

A s l igh t  excess o f  concre te  sha l l  be main ta ined in f ron t  o f  the  screed a t  
a l l  t imes dur ing the  screed ing opera t ion .   The screed sha l l  make as  many 
passes  over  the  s lab  as  may be  necessary  to  ob ta in  a  un i fo rm sur face . 

The cont rac tor  sha l l  fu rn ish  a  min imum of  two t ransverse  work  b r idges 
f rom wh ich  f loa t ing,  s t ra igh t  edging,  and cur ing opera t ions  may be 
accompl ished.   The work  b r idges  sha l l  be  reasonab ly  r ig id  and f ree  of  
excess ive  de f lec t ions .   The se l f -p rope l led  mechanica l  b r idge used fo r  
tex tu r ing the  br idge deck  may be  subs t i tu ted  fo r  one o f  the  requ i red work 
b r idges .  

The f loa t ing opera t ion  sha l l  fo l low the  screed ing i f  requ i red .   The f loa t  
sha l l  have a  min imum d iameter  o f  3  inches  and have a  min imum length  
o f  12  fee t .   The f loa t  sha l l  be  cons t ruc ted  so  tha t  the  sur face  is  
ma in ta ined t rue  a t  a l l  t imes.  

Pr io r  to  p lac ing concre te ,  the  screed sha l l  be  t raversed the  length  o f  the 
proposed pour and the c learance f rom the  screed to  the  re in fo rc ing s tee l  
and deck  th ickness  sha l l  be  checked.   The method o f  de termin ing the 
c learance sha l l  be  approved by  the  Engineer  pr io r  to  mak ing such 
checks .   The c learance sha l l  be  as  ind ica ted  on  the  pro jec t  p lans  wi th  a 
permiss ib le  var ia t ion  o f  ±  1 /4  inch .   Def lec t ion  o f  the  screed ra i ls  as  a 
resu l t  o f  the  we igh t  o f  the  screed equ ipment  wi l l  no t  be  permi t ted .   A l l  
cor rec t ions  necessary  as a  resu l t  o f  th is  opera t ion  sha l l  be  per fo rmed 
pr io r  to  beginn ing the  pour .  

(C)   Pumping Concrete:  

Where concre te  is  conveyed and p laced by  mechan ica l ly  app l ied 
pressure ,  the  equ ipment sha l l  be  o f  su i tab le  type  and sha l l  have 
adequate  capac i ty  fo r  the work .   The concre te  sha l l  no t  f low e i ther  over 
o r  th rough any  p ip ing,  f i t t ings ,  o r  equ ipment  wh ich  is  fabr ica ted  of  
a luminum or  a luminum a l loys .   The opera t ion  o f  the pump sha l l  be  such 
tha t  a  cont inuous s t ream o f  concre te wi thout  a i r  pockets  is  produced.  
Excess ive  segregat ion  due to  h igh  ve loc i ty  d ischarge o f  the  concre te  wi l l  
no t  be  permi t ted .   When pumping is  comple ted ,  the  concre te  remain ing 
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in  the  p ipe l ine ,  i f  i t  i s  to  be  used, sha l l  be  e jec ted  in  such a  manner  that  
there  is  no contaminat ion  o f  the  concre te o r  segregat ion  o f  the 
ingred ien ts .   Standby equ ipment  sha l l  be  read i ly  ava i lab le  to  rep lace 
in i t ia l  pumping equ ipment  shou ld  breakdown occur .  

Where  f reeze- thaw durabi l i t y  is  o f  concern  (such as  in  br idge decks ,  
over lays ,  approach s labs ,  and bar r ie r  wa l ls ) ,  the  concre te sha l l  be 
sampled  a t  the  supp ly  t ruck  and the  po in t  o f  p lacement  to  de termine a i r  
loss  th rough the  pump.   I f  the  loss  o f  a i r ,  as  measured be tween the 
supp ly t ruck and the po in t  o f  p lacement ,  exceeds 2 percent ,  the 
cont rac tor  sha l l  employ  measures  acceptab le  to  the Engineer  to  reduce 
the  loss  o f  a i r  to  less  than 2 percent .   Sampl ing and tes t ing sha l l  be 
per fo rmed in  accordance wi th  Subsec t ion 1006-7 .02  o f  the 
spec i f i ca t ions .  

(D)   Vibrat ing Concrete:  

Al l  concre te  in  s t ruc tu res sha l l  be  conso l ida ted  by means o f  approved 
v ib ra to rs together  wi th  any  o ther  equ ipment  necessary  to  per fo rm the 
work  as  spec i f ied  here in .   The min imum f requency  o f  the  in terna l  
v ib ra to rs  sha l l  be  8 ,000 v ib ra t ion  cyc les  per  minu te.  

Vib ra t ion  sha l l  be  app l ied in  the  area  o f  the  f resh ly depos i ted  concre te .   
V ib ra to rs  sha l l  penet ra te  to  the  bo t tom o f  the  concrete  layer  and a t  leas t  
6  inches  in to  the  preced ing layer .   The v ib ra t ion  sha l l  be  o f  su f f ic ien t  
dura t ion  and in tens i ty  to conso l ida te  the  concre te  thorough ly  wi th in  
15  minu tes  a f te r  i t  has  been depos i ted  in  the  fo rms.  

Vib ra t ion  sha l l  no t  be  cont inued a t  any  one po in t  to  the  ex ten t  tha t  
loca l ized  areas  o f  grou t  are  fo rmed.   App l ica t ion  o f  v ib ra to rs  sha l l  be  a t  
po in ts  un i fo rmly  spaced and no t  fa r ther  apar t  than twice  the  rad ius  over 
wh ich  the  v ib ra t ion  is  v is ib ly  e f fec t ive .  

Re-v ib ra t ion  o f  concre te  may be  requ i red  a t  any  t ime as  d i rec ted  by  the 
Engineer .  

The cont rac tor  sha l l  p rov ide  su f f ic ien t  equ ipment  to  ensure 
un in te r rup ted  and cont inuous  v ib ra t ion  o f  concre te .  

(E)   Plac ing Concrete  in Water  (Tremie  Concrete) :  

Tremie  concre te  sha l l  be depos i ted  in  water  on ly  i f  e i ther  spec i f ied  on 
the  pro jec t  p lans  or  when d i rec ted  and then on ly  under  the  Engineer 's  
superv is ion .   When deposi t ing in  water  is  a l lowed, the  concre te  sha l l  be 
care fu l ly  p laced in  a  compact  mass  in  the  space in wh ich  i t  i s  to  remain 
by  means o f  a  t remie ,  bot tom dump bucket ,  o r  o ther  approved method 
tha t  does  no t  permi t  the  concre te  to  fa l l  th rough the  water  wi thout  
adequate  pro tec t ion .   The concre te  sha l l  no t  be  d is tu rbed a f te r  be ing 
depos i ted .   No concre te  sha l l  be  p laced in  runn ing water  and fo rms wh ich  
are  no t  reasonab ly  water t igh t  sha l l  no t  be  used fo r  ho ld ing concre te 
depos i ted  under  water .  
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A head o f  concre te  sha l l  remain  above the  d ischarge end o f  the  t remie  
tube a t  a l l  t imes.  

(F)   Br idge Deck Widening and Phased Construct ion:  

Where the  roadway por t ion  o f  a  b r idge deck  widen ing or  a  deck  phased 
cons t ruc t ion  sec t ion is  more  than 12  fee t  in  width ,  concre te  sha l l  be 
p laced in  the  roadway por t ion  in  accordance wi th the  requ i rements  o f  
Subsec t ion  601-3 .03(B)  of  the  spec i f i ca t ions .  

Where  the  roadway por t ion  o f  a  b r idge deck  widen ing or  a  deck  phased 
cons t ruc t ion  sec t ion  is  12  fee t  o r  less  in  wid th,  the  spread ing and 
f loa t ing o f  concre te  in  the  roadway por t ion  sha l l  con form to  the 
requ i rements  o f  Subsec t ion  401-3 .04(D)  o f  the  spec i f i ca t ions .  

(G)   Pedestr ian Rai l  and Fence: 

This  work  sha l l  cons is t  o f  fu rn ish ing and const ruc t ing Combinat ion 
Pedest r ian-Tra f f ic  Br idge Ra i l ing,  Pedest r ian  Fence fo r  Br idge  Ra i l ing,  
and Two-Tube Br idge Ra i l ,  inc lud ing a l l  hardware  and mater ia ls ,  in  
accordance wi th  the  requ i rements  o f  the  pro jec t  p lans .  

(H)   Br idge Barr iers  and Transi t ions:  

This  work  sha l l  cons is t  of  fu rn ish ing and cons t ruct ing Br idge Concre te  
Bar r ie r  and Trans i t ion ,  inc lud ing a l l  hardware  and mater ia ls ,  in  
accordance wi th  the  requ i rements  o f  the  pro jec t  p lans .  

( I )   Approach and Anchor  Slabs:  

This  work  sha l l  cons is t  o f  fu rn ish ing and cons t ruc t ing re in fo rced 
concre te  approach and anchor  s labs  fo r  b r idges ,  inc lud ing a l l  too ls ,  
equ ipment ,  labor ,  and mater ia ls .   A l l  work  sha l l  be in  accordance wi th 
the  de ta i ls  shown on the pro jec t  p lans and the  requ i rements  o f  these 
spec i f i ca t ions .  

601-3 .04 Joints  in Major  Structures: 

(A)   Construct ion Joints:  

Const ruc t ion  jo in ts  sha l l  be  p laced in  the  loca t ions shown on the  pro ject  
p lans  or  as  approved by  the  Engineer .   Except  under emergency 
cond i t ions ,  cons t ruc t ion  jo in ts  sha l l  be  p lanned and loca ted  in  advance 
o f  p lac ing concre te .   A l l  cons t ruc t ion  jo in ts sha l l  be perpend icu la r  to  the 
pr inc ipa l  l ines o f  s t ress and in genera l  loca ted  at  po in ts o f  min imum 
shear  and moment .  

Const ruc t ion  jo in ts  sha l l  be  cons t ruc ted  in  accordance wi th  the  de ta i ls  
shown on the  pro jec t  p lans  or  as  d i rec ted  by  the  Engineer .   Be fore  new 
concre te  is  p laced aga inst  concre te  wh ich  has  hardened,  fo rms sha l l  be  
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d rawn t igh t  aga ins t  the  face  o f  the  concre te ,  wood keys  sha l l  be  removed 
and the exposed s tee l  o r  dowels  and the  en t i re  sur face  o f  the 
cons t ruc t ion  jo in t  sha l l  be  thorough ly  c leaned.  Immedia te ly  ahead o f  
p lac ing f resh  concre te  on the  cons t ruc t ion  jo in t ,  the  o ld  concre te  sha l l  
be  thorough ly  sa tura ted  wi th  water .  

Af te r  p lac ing o f  concre te has  been comple ted  to the  cons t ruc t ion  jo in t  
and be fore  p lac ing f resh  concre te ,  the  exposed re info rc ing s tee l  and the 
en t i re  sur face  o f  the  cons t ruc t ion  jo in t  sha l l  be  thorough ly  c leaned o f  
sur face la i tance,  cur ing compound and o ther  mater ia ls  fo re ign  to the 
concre te  and c lean,  coarse  aggregate  exposed.   Sur faces  o f  concre te 
tha t  have been in  p lace fo r  e igh t  hours o r  more sha l l  be  c leaned by  
abras ive  b las t  methods .   Sur faces  o f  concre te  tha t  have been in  p lace 
fo r  less  than e igh t  hours  may be  c leaned wi th  a i r  and water  je ts  p rov ided 
tha t  sur face  la i tance and cur ing compound is  removed. 

Af te r  the  concre te sur faces  have been t rea ted  as spec i f ied ,  they sha l l  
be  c leaned o f  a l l  dus t  and abras ive  mater ia l .  

(B)   Deck Joint  Assembl ies:  

(1 )  Descr ipt ion:  

This  work  sha l l  cons is t  of  fu rn ish ing and ins ta l l ing expans ion  dev ices 
inc lud ing the  sea ls ,  anchorage sys tem and hardware  in  conformi ty  wi th 
the  pro jec t  p lans  and the  requ i rements  o f  these spec i f i ca t ions .  

(2 )  Mater ia ls :  

Elas tomer  sea ls  sha l l  be  o f  the  Compress ion  Sea l  o r  St r ip  Sea l  type  and 
sha l l  con form to  the  requ i rements  o f  Subsec t ion  1011-5  o f  the 
spec i f i ca t ions .  

Stee l  shapes and p la tes sha l l  con form to the requ i rements  o f  ASTM A572 
Grade 50 ,  ASTM A588 Grade 50 ,  ASTM A709 Grade 36  or  Grade 50W, 
or  as  shown on the  p lans .  

(3 )  Construct ion Requirements:  

(a )  Genera l :  

Deck jo in t  assembl ies  sha l l  cons is t  o f  e las tomer  and meta l  assembl ies 
wh ich  are  anchored to  the concre te  a t  the  jo in t .   The sea l  a rmor  sha l l  be 
cas t  in  the  concre te .   The comple ted  assembly  sha l l  be  in  p lanned 
pos i t ion ,  sha l l  sa t is fac to r i l y  res is t  the  in t rus ion  o f  fo re ign  mater ia l  and 
water  and sha l l  p rov ide  bump- f ree  passage o f  t ra f f i c .  

For  each s ize  o f  sea l  on a  p ro jec t ,  one p iece  o f  the  mater ia l  supp l ied 
sha l l  be  a t  leas t  18  inches  longer  than requ i red  by  the  pro jec t  p lans .   
The add i t iona l  length  wi l l  be  removed by the Engineer  and used for  
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tes t ing by  ADOT Mater ia ls  Group.   Cer t i f i cates  o f  Compl iance 
conforming to  the requ i rements  o f  Subsec t ion  106.05  o f  the 
spec i f i ca t ions  sha l l  be  submi t ted .  

(b)  Fabr icat ion 

Fabr ica t ion  o f  a l l  meta l  for  deck  jo in t  assembl ies  sha l l  be  in  accordance 
wi th  the  requ i rements  o f  Subsec t ion  604-3 .02  o f  the  spec i f i ca t ions .  

The deck  jo in t  assembl ies ’  fabr ica t ion  p lan t  sha l l  be  cer t i f ied  under  the 
AISC Qua l i ty  Cer t i f i ca t ion program as  a  Cer t i f ied  Br idge Manufac turer  – 
Component  (CPT)  

Al l  we ld ing sha l l  be  in  accordance wi th  the  requ i rements  o f  
Subsec t ion  604-3 .06  o f  the  spec i f i ca t ions .  

Al l  meta l  par ts  o f  deck jo in t  assembl ies sha l l  be  ga lvan ized a f te r  
fabr ica t ion  in  accordance wi th  the  requ i rements  o f  ASTM A123 and 
A153,  un less  ASTM A588 or  ASTM A709 Grade 50W s tee l  i s  used.  Bo l ts  
sha l l  be  h igh  s t rength ,  con forming to  the  requ i rements  o f  ASTM F3125 
Grade A325,  wi th  a  p ro tec t ive  coat ing accord ing to the  requ i rements  of  
ASTM F1136 Grade 3 .  

Meta l  par ts  o f  compress ion  sea l  assembl ies  do  no t  requ i re  ga lvan iz ing,  
p la t ing,  o r  pa in t ing.  

(c )  Shop Drawings:  

Pr io r  to  fabr ica t ion ,  the  cont rac tor  sha l l  submi t  shop drawings  to  the 
Engineer  fo r  approva l  in  accordance wi th  the  requ i rements  o f  
Subsec t ion  105.03  o f  the  spec i f i ca t ions .   The shop drawings  sha l l  show 
comple te  de ta i ls  o f  the  method o f  ins ta l la t ion to  be  fo l lowed,  inc lud ing 
a  tempera ture  cor rec t ion  char t  fo r  ad jus t ing the  d imens ions  o f  the  jo int  
accord ing to  the  ambien t  tempera ture  and any  add i t ions  or  
rear rangements  o f  the  re in fo rc ing s tee l  f rom tha t  shown on the  pro jec t  
p lans .  

Deck  jo in t  assembl ies  fo r  p res t ressed concre te s t ruc tu res  sha l l  be 
ins ta l led  a t  the  nar rowest jo in t  open ing poss ib le  to a l low fo r  long te rm 
creep. 

(d)  Elastomer  Seals:  

Seals  sha l l  con form to  the  requ i rements  here inbefore  spec i f ied .  

(e )  Joint  Preparat ion and Insta l la t ion:  

The cont rac tor  sha l l  fo rm the  jo in t  wi th  a  secondary concre te  pour .   The 
sur face  o f  the  ex is t ing concre te  sha l l  be  coated  pr io r  to  the  concre te 
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be ing p laced wi th  an  approved adhes ive  spec i f i ca l ly  fo rmula ted  fo r  
bond ing new concre te  to  o ld  concre te .  

Jo in ts  to  be  sea led  sha l l  be  covered or  o therwise  pro tec ted  a t  a l l  t imes 
pr io r  to  ins ta l l ing the  e las tomer  por t ion  o f  the  assembly .   The e las tomer 
sha l l  be  ins ta l led  a t  such t ime and in  such manner  tha t  i t  i s  no t  damaged 
by  cons t ruc t ion  opera t ions .  

The sea l  e lement  sha l l  be  ins ta l led  sub jec t  to  these spec i f i ca t ions  and 
the  approva l  o f  the  Engineer .   Immedia te ly  p r io r  to  the  ins ta l la t ion  o f  the 
sea l  e lement ,  the  meta l  con tac t  sur faces o f  the jo in t  a rmor sha l l  be 
c lean,  d ry ,  and f ree  o f  o i l ,  rus t ,  pa in t ,  o r  fore ign  mater ia l .   Any 
per fo ra t ion  or  tear ing o f  the  sea l  e lement  due to  ins ta l la t ion  procedures 
or  cons t ruc t ion  ac t iv i t ies  wi l l  be  cause fo r  re jec t ion o f  the  ins ta l led  seal  
e lement .  

The cont rac tor  sha l l  take  due care  in  the  p lacement  o f  the  concre te 
under  and around the  jo in t  ra i ls  to  ensure  tha t  p roper  conso l ida t ion  is  
ach ieved.  Af te r  p lacement ,  the  Engineer  sha l l  inspec t  the jo in t  fo r  vo ids 
by  sound ing the  angle  wi th  a  hammer .  Al l  vo ids  shal l  be  repa i red  by  the 
cont rac tor  by  epoxy  in jec t ion  a t  no  cos t  to  the  Depar tment .  

(C)   Water  Stops:  

Water  s tops  o f  rubber  o r  p las t ic ,  sha l l  be  p laced in accordance wi th  the 
de ta i ls  shown on the  pro jec t  p lans .   Where  movement  a t  the  jo in t  i s  
p rov ided fo r ,  the  water  s tops sha l l  be  o f  a  type  permi t t ing such 
movement  wi thout  in ju ry .   They  sha l l  be  sp l iced ,  we lded,  o r  so ldered ,  to 
fo rm cont inuous  water t ight  jo in ts .  

(D)   Joints  in Deck Uni ts:  

Af te r  e rec t ion  and a t  the  t ime d i rec ted  by  the  Engineer ,  the  longi tud ina l  
jo in ts  o r  shear  keys  sha l l  be  thorough ly  packed wi th  a  p re-packaged non-
shr ink  grou t  o r  a  sand-cement  grou t  wi th  an  expans ion  agent  approved 
by  the  Engineer .   The cont rac tor  sha l l  then  t ransverse ly  connect  the 
deck  un i ts  wi th  the  connect ion  rods ,  s t ress ing and anchor ing them as 
shown on the  pro jec t  p lans .  

601-3 .05 Finishing Concrete:  

(A)   Genera l  Requirements:  

The appropr ia te f in ish ,  as  spec i f ied  here in ,  sha l l  be  app l ied to  each 
sur face  o f  a l l  concre te  s t ruc tu res .  

Al l  fo rmed sur faces  sha l l  requ i re  a  Class  I  F in ish .   Formed sur faces sha l l  
be  f in ished immedia te ly  a f te r  the  remova l  o f  fo rms in  accordance wi th 
the  requ i rements spec i f ied  here in .   I f  rock  pockets o r  honeycomb are o f  
such an  ex ten t  and charac ter  as  to  a f fec t  the  s t rength  o f  the  s t ruc tu re 
and to  endanger  the  s tee l  re in fo rcement ,  the  Engineer  may dec la re  the 
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concre te  de fec t ive  and requ i re  the  remova l  and rep lacement  o f  that  
por t ion  o f  the  s t ruc tu re  a f fec ted  a t  the  expense o f  the  cont rac tor .  

Formed sur faces  normal ly  in  v iew o f  veh icu la r  o r  pedes t r ian  t ra f f i c ,  o r  
no t  covered by  f i l l  mater ia l  sha l l  p resent  a  sa t is fac to ry  appearance o f  
un i fo rm co lo r  and tex tu re  commonly  ach ieved by  the  use  o f  c lean,  
smooth  p lywood fo rms jo ined t igh t ly  o r  taped a t  the  jo in ts ,  p re fo rmed 
meta l  fo rms,  paper  tub ing fo rms,  o r  spec ia l ly -coated  fo rms.   I f  a  
sa t is fac tory  appearance has  no t  been ach ieved,  e i ther  in  the  fo rmed 
sur face  or  a t  the  jo in ts ,  the  Eng ineer  wi l l  o rder  tha t  the  sur face  be 
f in ished in  accordance wi th  the  requ i rements  fo r  a  Class  I I  F in ish .  

(B)   Class I  Finish:  

Al l  bo l ts ,  wi res ,  snap- t ies ,  and rods sha l l  be c l ipped and recessed 1  inch 
be low the  sur face  o f  the concre te .   A l l  ho les ,  honeycomb,  rock  pockets ,  
and o ther  sur face  imper fec t ions  sha l l  be  c leaned to  sound concre te ,  
thorough ly  mo is tened and care fu l ly  pa tched wi th  mor ta r .  Al l  ho les  as  a 
resu l t  o f  fo rming or  o ther  methods  o f  cons t ruc t ion  u t i l i zed  by  the 
cont rac tor  sha l l  be  c leaned thorough ly ,  then comple te ly  f i l led  wi th  and 
care fu l ly  pa tched wi th  mor ta r .  

Mor ta r  sha l l  be  composed o f  one par t  cement ,  two par ts  o f  f ine  sand, 
water ,  and an  adhes ive  of  a  type  approved by  the  Engineer .   A por t ion 
o f  the  requ i red  cement  sha l l  be  wh i te  as  requ i red  to  match  the  co lo r  o f  
the  sur round ing concre te .   Smal l  vo ids  due to  en t rapped a i r  and water  
in  p recas t  concre te  i tems need no t  be  pa tched. 

(C)   Class I I  Finish:  

The sur face  sha l l  be  pa tched and po in ted  as  spec i f ied  here in  fo r  Class  I  
f in ish .   When the  mor ta r  used in  pa tch ing and po in t ing has  se t  
su f f ic ien t ly ,  the  sur face  sha l l  be  rubbed wi th  cork ,  wood,  o r  rubber 
f loa ts ,  po lys ty rene,  o r  a mechan ica l  carborundum s tone.   Dur ing the 
rubb ing process a th in mor ta r ,  match ing the co lo r  o f  sur round ing 
concre te ,  may be  used to  fac i l i ta te  p roduc ing a  sa t is fac to ry  la ther .   The 
mor ta r  used to  p roduce la ther  sha l l  no t  be  used in  quant i t ies su f f ic ien t  
to  cause a p las te r  coa t ing to  be  le f t  on  the  f in ished sur face .   Rubb ing 
sha l l  con t inue un t i l  i r regu la r i t ies  a re  removed and there  is  no  excess 
mater ia l .   At  the t ime a l igh t  dus t  appears ,  the  sur face  sha l l  be  brushed 
or  sacked.   Brush ing or  sack ing sha l l  be  car r ied  in one d i rec t ion  so  as 
to  p roduce a  un i fo rm tex ture  and co lo r .  

(D)   Finishing Br idge Deck:  

(1 )  Genera l :  

Br idge decks  to  be  covered wi th  a  spec ia l  r id ing sur face  or  waterproo f ing 
membrane sha l l  be  l igh t ly  tex tu red  wi th  a  bur lap  drag dur ing the  p las t ic  
concre te  s ta te ,  a f ter  the f in ish ing opera t ion  and smoothness  tes t ,  as 
spec i f ied  be low,  and pr io r  to  the  cur ing process .   Br idge decks  exposed 
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d i rec t ly  to  t ra f f i c  sha l l  be  grooved or  t ined  as  spec i f ied  in  Subsec t ion 
601-3 .05(D) (2)  o f  the  spec i f i ca t ions .  

The f in ish ing opera t ion  sha l l  be  comple ted  be fore  the  water  sheen 
d isappears .   The deck  sur face  sha l l  be  f in ished to  a  smooth  f loa ted 
sur face ,  f ree  o f  mor ta r  r idges ,  ho l lows,  and any  o ther  p ro jec t ions .   Water 
sha l l  no t  be app l ied  to  the  deck  sur face a t  any  t ime dur ing f loa t ing or  
f in ish ing except  tha t  a  f ine  fog mis t  may be  app l ied  as  approved by  the 
Engineer .  

Fogging  equ ipment  sha l l  be  capab le  o f  app ly ing water  to  the  concre te  in  
fo rm o f  a  f ine  fog  mis t  in  su f f ic ien t  quant i ty  to  curb the  e f fec ts  o f  rap id 
evapora t ion  o f  mix ing water  f rom the  concre te .   The f ine  fog mis t  sha l l  
be  app l ied  a t  a  d is tance no t  to  exceed 12  inches  f rom the  sur face.   
App l ica t ion  by brushes  or  any  o ther  method tha t  concent ra tes  water  wi l l  
no t  be  permi t ted .  

Excess  concre te ,  mor ta r ,  o r  pas te  p roduced by  the  f in ish ing process 
sha l l  no t  be d iscarded into  a reas  o f  the br idge deck  to  be  covered by 
s idewalks ,  med ians ,  curbs ,  o r  parapets ,  o r  o therwise  incorpora ted  in to 
the  work ,  bu t  sha l l  be  removed and d isposed o f  p roper ly .  

The f in ished sur face  o f  the  concre te  sha l l  be  tes ted  wi th  a  10- foo t  
s t ra igh tedge p laced on  the  deck  sur face .   For deck  sur faces exposed 
d i rec t ly  to  t ra f f i c ,  the  sur face  p lane sha l l  no t  vary  by  more  than 1 /8  inch ,  
as  measured f rom the  bo t tom o f  the  s t ra igh tedge.   Deck  sur faces  to  be 
covered wi th  a  spec ia l  r id ing sur face  or  waterproo f ing membrane sha l l  
no t  vary  by  more  than 1/4  inch ,  as  measured f rom the  bo t tom o f  the 
s t ra igh tedge.  

Deck  sur face  areas  tes ted  dur ing the  p las t ic  s ta te tha t  do  no t  meet  the 
smoothness  c r i te r ia  speci f ied  above sha l l  be  correc ted  immedia te ly ,  
re f in ished,  and re tes ted .   A l l  cor rec ted  areas  sha l l  be  tex tu red  to  match 
the  f in ish  o f  the  surround ing deck  sur face . 

Shou ld  the  deck  sur face  requ i re  add i t iona l  cor rec t ions  or  repa i r  a f te r  the 
concre te  has  cured ,  as  de termined by  the  Engineer ,  such work  sha l l  be 
in  accordance wi th  Subsec t ion  105.04  o f  the  spec i f ica t ions .   I f  the  br idge 
deck  cor rec t ions  requ i re  mechan ica l  gr ind ing,  a l l  cor rec ted  areas  sha l l  
be  re - tex tu red  wi th  sawed grooves  to  match the f in ish  o f  the  sur round ing 
deck  sur face .   Af te r  such cor rec t ive  gr ind ing and re -groov ing is  
comple ted ,  the  min imum remain ing cover  over  the re in fo rc ing s tee l  sha l l  
be  no t  less  than 2-1 /4  inches .  

(2 )  Grooving and T ining:  

(a )  Genera l  Requirements:  

Unless  longi tud ina l  groov ing is  spec i f ied  on  the  p lans ,  the  cont rac tor  
sha l l  tex tu re  the  br idge deck ,  approach s lab ,  and anchor  s lab  wi th 
t ransverse  grooves . 
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Grooves  sha l l  be  p laced wi th  t ine  brooming wh i le  the  concre te  is  s t i l l  
p las t ic ;  however ,  i f  an  i tem fo r  Br idge Deck  Tex tur ing (Sawed Grooves) 
is  inc luded in  the  b idd ing schedu le ,  the br idge deck,  approach s lab ,  and 
anchor s lab  sha l l  be  tex tured  wi th  sawed grooves  a f te r  the  concre te  has 
been cured .  

A un i fo rm tex tured sur face  o f  grooves sha l l  be  insta l led  fo r  the  en t i re 
length  o f  the  br idge deck ,  approach s labs ,  and anchor  s labs ,  except  fo r  
those areas  occup ied  by  dev ices  ins ta l led  on  the  deck .  

Widened br idge decks  sha l l  be  f in ished to  match  the  ex is t ing deck 
sur face  tex tu re .  

Br idge s idewalks  sha l l  be tex tu red  to a  l igh t  b roomed f in ish  dur ing the 
p las t ic  concre te  s ta te .  

(b)  T ine Brooming:  

Tine  broom tex tur ing sha l l  occur  a f te r  the  Engineer  has  accepted  the 
smoothness  o f  the  f in ished sur face ,  and dur ing the  p las t ic  concre te 
s ta te ,  bu t  pr io r  to  the  cur ing process .  

The t ined  grooves  sha l l  te rmina te  a t  12  inches  ±  3  inches  f rom the  face 
o f  curbs ,  b r idge ra i ls  o r  med ian  d iv iders  a long each edge o f  the  br idge 
deck  sur face .   Tex tur ing sha l l  be  s topped 9  inches  to  12  inches  f rom any 
dev ices ins ta l led  on  the  br idge deck ,  inc lud ing scuppers  and expans ion 
dev ices ,  whether  perpendicu la r  to  the  t ined  grooves  or  skewed. 

The appara tus  produc ing the  tex tu re  grooves in  the  p las t ic  concre te 
sha l l  be  mechan ica l ly  opera ted  f rom an independent  se l f -prope l led 
br idge.   The br idge shal l  be  used fo r  tex tu r ing on ly ,  and sha l l  be 
suppor ted  on  the  same s tee l  ra i ls  used fo r  the  screed equ ipment .   The 
t ine  brooming equ ipment  sha l l  be  capab le o f  p roduc ing grooves  wh ich 
meet  the  d imens iona l  requ i rements  spec i f ied  in  Subsec t ion  601-4 .01  of  
the  spec i f i ca t ions .  

The t iming  o f  the  tex tu re  opera t ion  in  the  p las t ic  concre te  is  c r i t i ca l .   
The tex tu r ing sha l l  be  comple ted  be fore  the  sur face  is  torn  o r  undu ly 
roughened by  the  tex tu r ing opera t ion .   Grooves  that  c lose  fo l lowing the 
tex tu r ing wi l l  no t  be  permi t ted .  

Hand t ine  brooms sha l l  be  prov ided and ava i lab le  a t  the  job  s i te  a t  a l l  
t imes when tex tu r ing p last ic  concre te .  

(c )  Sawed Grooves:  

( i )  Genera l :  

Sawed groove tex tu r ing sha l l  occur  a f te r  the  Engineer  has  accepted  the 
f in ished sur face ,  and a f te r  the  concre te  has  cured  fo r  a t  leas t  seven 

TABLE OF CONTENTS INDEX



SECTION 601 

589 
 

days ,  bu t  be fore  the  roadway is  opened to  t ra f f i c .   Groov ing sha l l  occur 
p r io r  to  the  app l ica t ion  o f  any  concre te  sea le r  i f  a  sea le r  is  spec i f ied  in 
the  cont rac t  documents .  

A se l f -p rope l led  tex tu r ing mach ine  bu i l t  fo r  groov ing o f  concre te 
sur faces  sha l l  be  used fo r  mak ing the  sawed grooves .   The saw groov ing 
equ ipment  sha l l  be  capab le  o f  p roduc ing grooves  wh ich  meet  the 
d imens iona l  requ i rements  spec i f ied  in  Subsec t ion  601-4 .01  o f  the 
spec i f i ca t ions .  

Sawed groove tex tu r ing sha l l  te rmina te  a t  12  inches  ±  3  inches  f rom the 
face  o f  curbs ,  b r idge ra i ls ,  o r  med ian  d iv iders  a long each edge o f  the 
br idge deck sur face .   Textur ing sha l l  be  s topped 9 inches  to 12  inches 
f rom any dev ices ins ta l led  on the br idge deck ,  such as scuppers  and 
expans ion  dev ices  tha t  a re  perpend icu la r  to  the  grooves . 

For  skewed expans ion  dev ices  on  the  br idge deck ,  the  d i rec t ion o f  the 
grooves  as  spec i f ied  above sha l l  no t  be  a l te red,  and tex tu r ing sha l l  
te rmina te  no  c loser  than 6  inches  nor  fa r ther than 4  fee t  f rom the jo in t  
a rmor .   The max imum gap in  tex tu r ing,  f rom one s ide  to  o ther  o f  skewed 
expans ion  dev ices ,  sha l l  no t  exceed 5  fee t .  

Over lapp ing o f  grooves  by  succeed ing passes  wi l l  no t  be  permi t ted .  

( i i )  Equipment:  

The se l f -p rope l led  tex tu r ing mach ine  sha l l  have d iamond- t ipped c i rcu lar  
saw b lades  mounted on  a  mul t i -b lade arbor ,  and sha l l  have a  depth 
cont ro l  dev ice  tha t  de tects  var ia t ions  in  the  deck sur face  and ad jus ts 
the  cu t t ing head he igh t  to  ma in ta in  the  spec i f ied  depth  o f  the  groove.  
The tex tu re mach ine  shal l  a lso  inc lude dev ices to  contro l  a l ignment .   
S ingle  b lade equ ipment  may be  au thor ized  by  the  Engineer  where  mul t i -
b lade assembl ies  a re  no t  capab le  o f  sawing to  wi th in  1  foo t  of  
obs t ruc t ions .   F la i l ing or  impact  type  groov ing equ ipment  sha l l  no t  be 
used. 

The groov ing equ ipment  sha l l  be  equ ipped wi th  vacuum s lu r ry  p ickup 
equ ipment  wh ich  sha l l  con t inuous ly  p ick  up  water  and sawing dus t ,  and 
pump the  s lu rry  to  a  co l lec t ion  tank .  

( i i i )  Construct ion:  

The cont rac tor  sha l l  submi t  a  p lan  de ta i l ing the  proposed layout  o f  the 
tex tu r ing to  the  Engineer fo r  approva l  a t  leas t  seven days  pr io r  to  the 
groov ing opera t ions .   Spac ing d imens ions  a t  the  s ta r t ing and end ing 
po in t  o f  each pass  sha l l  be  no ted .   A descr ip t ion  o f  the  saw cu t t ing 
equ ipment  sha l l  be  inc luded. 

Pr io r  to  groov ing opera t ions ,  the  cont rac tor  sha l l  p rov ide  two gauges,  
des igned fo r  ver i f i ca t ion  o f  groove depth ,  to  the  Engineer  fo r  approva l .   
The gauges sha l l  be  accompan ied  by  the  manufac turer ’s  ins t ruc t ions  fo r  
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the i r  use .   Dur ing groov ing opera t ions  the  cont rac tor  sha l l  check  the 
groove d imens ions ,  under  the  observa t ion  o f  the  Engineer ,  a t  random 
loca t ions .   I f  the  min imum groove depth has  no t  been ach ieved,  the 
groov ing opera t ion  sha l l  s top  and the  necessary  ad jus tments  sha l l  be 
made.  

At  the  beginn ing o f  each work  sh i f t ,  the  cont rac tor  sha l l  fu rn ish  a  fu l l  
complement  o f  saw b lades  fo r  each tex tu r ing mach ine  tha t  a re  capab le 
o f  cu t t ing grooves  o f  the  spec i f ied  wid th ,  depth ,  and spac ing.  

I f  dur ing the  work  a s ingle  groov ing b lade on  a  mach ine  becomes 
incapab le  o f  cu t t ing a  groove,  the  cont rac tor  sha l l  con t inue work  fo r  the 
remainder  o f  the  work  sh i f t .  I t  w i l l  no t  be  requ i red  to  cu t  the  groove 
omi t ted  resu l t ing f rom the  fa i led  b lade.   I f  two or  more  groov ing b lades 
on  a  mach ine  become incapab le  o f  cu t t ing grooves,  the  cont rac tor  sha l l  
cease opera t ing the  machine  un t i l  i t  i s  repa i red .  

The cont rac tor  sha l l  con t inuous ly remove a l l  s lu r ry f rom the equ ipment 
th roughout  the  groov ing opera t ions  wi th  a  vacuum p ickup,  and sha l l  
d ispose o f  the  s lu r ry  a t  an approved o f f -s i te  loca t ion ,  and in  accordance 
wi th  app l icab le  laws and ord inances  fo r  d isposa l .   A l l  tex tu red  areas 
sha l l  be  f lushed wi th  c lear  water  as  soon as  poss ib le  to  remove any 
s lu r ry  mater ia l  no t  co l lected  by  the  vacuum p ickup.   F lush ing sha l l  be  
cont inued un t i l  a l l  sur faces  are  c lean and accepted  by  the  Engineer .  

The cont rac tor  sha l l  repa ir  a l l  damage to  the  expans ion  dev ices  caused 
by  the  groov ing opera t ion in  a  manner  sa t is fac to ry to  the  Engineer .   I f  
the  Engineer  de termines  tha t  the  expans ion  dev ice  cannot  be  repa i red 
in  a  manner  wh ich a l lows proper  func t ion ing o f  the sys tem,  the 
cont rac tor  sha l l  rep lace the  dev ice  a t  no addi t iona l  cos t  to  the  
Depar tment .   The rep lacement  sha l l  be  a  new expans ion  dev ice  equa l  in  
a l l  respec ts  to  the  expansion  dev ice  be ing rep laced.  

Damage to  any  o ther  por t ion  o f  the  br idge deck ,  o r  to  any th ing a t tached 
or  embedded in  the  br idge deck ,  tha t  is  a t t r ibu tab le  to  the  cont rac tor ’s  
opera t ions  sha l l  be  repa i red  in a  manner  sa t is fac tory  to  the  Engineer a t  
no  add i t iona l  cos t  to  the  Depar tment .  

601-3 .06 Cur ing Concrete:  

Cur ing cas t - in -p lace  concre te  and precas t  concrete  i tems sha l l  be in 
accordance wi th  the  requ i rements  o f  Subsect ion  1006-6  o f  the 
spec i f i ca t ions .  
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601-3 .07 Support ing,  Handl ing,  Transport ing,  and Erect ing 
Precast  Concrete  I tems:  

(A)   Plant  Operat ions:  

(1 )  Genera l :  

Precas t  b r idge s t ruc tu res sha l l  be  hand led  or  suppor ted  a t  o r  near  the 
f ina l  bear ing po in ts  fo r  s to rage.  

Al l  Precas t  concre te  i tems sha l l  meet  the  des igned compress ive  s t rength  
requ i rements  fo r  re lease pr io r  to  in i t ia l  l i f t ing f rom the  cas t ing bed.  The 
re lease s t rength  sha l l  be  as  shown on the  p lans .  

Al l  p recas t  concre te  i tems sha l l  be  legib ly  s tenc i led  wi th  a  waterproo f  
pa in t  and inc lude,  a t  a  min imum,  the  fo l lowing:   

(a )  Manufac turer ’s  name or  logo;  
(b )  Date  o f  p roduc t ion  ;  
(c )  Descr ip t ion  o f  the  product ;  and 
(d )  Mark  number    

A l l  app l icab le  manufacturer  s tenc i l ing sha l l  be  app l ied  a t  the 
manufac turer ’s  p lan t .    

A l l  p recas t  concre te i tems sha l l  no t  be  de l ivered  to  the  pro jec t  s i te  
wi thout  an  ADOT s tenc i l .  Precas t  i tems wi l l  no t  be  s tenc i led  by  ADOT 
unt i l  i t  has  reached the  28-day  compress ive  s t rength  requ i rement .  

No precas t  concre te  i tems sha l l  be  sh ipped fo r  a t  leas t  14  days  a f te r  
concre te  p lacement ,  and un t i l  i t  meets  28-day  compress ive  s t rength ,  
un less  o therwise  approved by  the  Engineer .  

Unt i l  p recas t  concre te  i tems have been approved,  they  sha l l  be  s to red 
in  a  manner  tha t  a l lows the  inspec tor  fu l l  access  around each i tem to 
per fo rm inspec t ions .  

When l i f t ing precas t  concre te  i tems f rom the  produc t ion  bed,  se t t ing in 
s to rage,  load ing fo r  de l ivery ,  e rec t ing,  o r  p lac ing a t  the  pro jec t ,  each 
precas t  concre te  i tem sha l l  be  l i f ted  f rom the  l i f t ing po in ts  in  a  manner 
tha t  does  no t  cause s t ruc tu ra l  damage to  the  product (s )  due to  s t resses ,  
to rs ion ,  o r  o ther  forces .  

Precas t  concre te  i tems sha l l  be  suppor ted  dur ing t ranspor t ing in  a 
manner  tha t  a l lows conformi ty  to  the  proper  bear ing po in ts .  At  a l l  t imes,  
the  i tems sha l l  be  hand led  or  suppor ted  secure ly  in  an  upr igh t  pos i t ion .  

I tems tha t  have been damaged in  sh ipment  wi l l  be  re jec ted  a t  the po in t  
o f  de l ivery .  
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L i f t ing dev ices  sha l l  no t  p ro jec t  above the  sur face  o f  the i tem a f te r  
p lacement un less  they  are  embedded in  a subsequent  concre te  pour ,  
have a  min imum concre te  cover  o f  2  inches ,  and do  no t  in te r fe re  wi th 
the  p lacement  o f  re in fo rc ing s tee l  o r  concre te .  

Al l  repa i rs  sha l l  match  the  co lo r  o f  the  concre te  be ing repa i red.   
Pa tch ing mater ia ls  used sha l l  be  f ree  o f  ch lo r ides and meet  o r  exceed 
the  28-day concre te compress ive  s t rength  requ i rements  shown on the 
p lans .  

Al l  p recas t  concre te  i tems,  wi th  the  except ion  o f  concre te  p ipe ,  sha l l  
meet  the  d imens iona l  to lerance requ i rements  o f  Subsec t ion 601-4 .02(B) 
o f  the  spec i f i ca t ions .  Concre te  p ipe  d imens iona l  to le rances  sha l l  meet 
the  requ i rements  o f  Subsec t ion  601-3 .07(A) (4)  o f  the  spec i f i ca t ions .  

(2 )  Precast  Br idge Structures Plant  Operat ions:  

Precas t  b r idge s t ruc tu res  sha l l  be  s to red  on  su i tab le  suppor ts  p laced on 
leve l ,  we l l  compacted  mater ia l  wi th  adequate  dra inage.   Br idge  
s t ruc tu res  sha l l  be  s to red in  a manner tha t  p revents  sweeps or  damage.  
When requested  by  the  Depar tment ,  the  manufacturer  sha l l  re -se t  any 
br idge s t ruc tu re  tha t  is  no t  leve l .  

When precas t  b r idge s t ruc tu res  are  to  be  s to red  for  more  than 60  days  
a f te r  re lease s t rength  is  ach ieved,  the  manufac turer  sha l l  coord ina te 
wi th  the  cont rac tor  to  address  any  po ten t ia l  camber  issues .  The 
Engineer  sha l l  be  g iven wr i t ten  no t i f i ca t ion  o f  p recaut ions  taken. 

Al l  minor  repa i rs ,  such as  bo t tom corner spa l ls  and ho ld-down ho les ,  
sha l l  be  made wi th  a  “High  St rength ,  Non-Shr ink”  grou t  wh ich  is  l i s ted  
on  the  Depar tment ’s  APL.   Pr io r  to  pa tch ing,  ho ld -down ho les  sha l l  be 
c leaned o f  de le te r ious  mater ia ls ,  grease,  o i l ,  and  la i tance.  Cracks  a t  the  
end o f  g i rders  sha l l  be pressure  in jec ted  wi th  an  epoxy  adhes ive .  
Approved epoxy  adhes ives  are  l i s ted  on  the  Depar tment ’s  APL.  

 A l l  ma jor  repa i rs  sha l l  requ i re  the  submi t ta l  o f  a  repa i r  p rocedure  fo r  
rev iew and approva l .   Examples  o f  a  ma jor  repa i r  a re :  d imens ions 
dev ia t ing f rom spec i f ied to le rances ,  exposed cab le  s t rand,  concre te 
vo ids ,  miss ing inser ts  o r  p ipes ,  and requ i red  pro jec ted  s t rand tha t  has 
been cu t  o f f .   The cont rac tor  sha l l  no t i fy  the  Engineer  immedia te ly  o f  
these or  o ther  de fec ts  be fore  submi t t ing a  repa i r  p rocedure .    

(3 )  Minor  Precast  Structures Plant  Operat ions:  

Minor  p recas t  s t ruc tu res sha l l  be  s to red  on  leve l ,  we l l  compacted 
mater ia l  wi th  adequate  dra inage.  Minor  p recas t  s t ruc tu res  sha l l  be 
s to red  in  a  manner  tha t  p revents  damage.   When requested  by  the 
Engineer ,  the  manufac turer  sha l l  rese t  any  precas t  concre te i tems tha t  
a re  no t  leve l .  
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Al l  minor  repa i rs ,  such as corner  spa l ls  and c racks,  sha l l  be  made wi th 
a  “High  St rength ,  Non-Shr ink”  grou t  wh ich  is  l i s ted on  the  Depar tment ’s  
APL.   Pr io r  to  pa tch ing,  the  area to  be  pa tched sha l l  be  c leaned o f  
de le te r ious  mater ia ls ,  grease,  o i l ,  and  la i tance. 

Al l  ma jor  repa i rs  requ i re  the  submi t ta l  o f  a  repa i r  p rocedure  fo r  rev iew 
and approva l .   Examples  o f  a  ma jor  repa i r  may inc lude concre te  vo ids ,  
miss ing inser ts ,  and miss ing embeds.   The cont rac tor  sha l l  no t i fy  the 
Engineer  immedia te ly  o f  these or  o ther  de fec ts be fore  submi t t ing a  
repa i r  p rocedure .    

(4 )  Precast  Concrete  Pipe:  

The d imens iona l  to lerance requ i rements  sha l l  meet  the  appropr ia te 
spec i f i ca t ions  fo r  the  p ipe used on  the  pro jec t .   Such spec i f i ca t ions  may 
inc lude,  bu t  a re  no t  l imi ted  to :  AASHTO M 86,  M 170,  M 206,  M 207,  and 
M 242.  

Al l  gauges used fo r  the  de terminat ion  o f  “D Load” ,  th ree  edge bear ing 
load,  hydros ta t ic  p ressure ,  and o ther  requ i red  test ing sha l l  be  v is ib le 
f rom a  d is tance o f  a t  least  10  fee t .  

When D-Load tes t ing is  requ i red  fo r  the  spec i f ied  p ipe ,  the  f requency  o f  
D-Load tes t ing sha l l  be  a t  leas t  one tes t  fo r  100 jo ints  per s ize and c lass 
fo r  de l ivery .   Concre te  p ipe  meet ing the  spec i f i ca t ions  sha l l  have a  da te 
range to  cover  the  100 jo in ts  o f  no  more  than the  prev ious  s ix  months .   
When the  quant i ty  o f  p ipe  is  less  than 10  jo in ts ,  the  D-Load tes t  
requ i rement  may be  wa ived per  the  inspec tor ’s  d isc re t ion .   Any  p ipe  tha t  
fa i ls  to  meet  the D Load requ i rement  sha l l  requ i re  a t  leas t  two add i t ional  
tes ts .   I f  any o f  the  addi t iona l  tes ts  fa i l ,  the  p ipe  wi l l  be  cons idered 
unacceptab le  fo r  tha t  spec i f i c  c lass  or  D Load requi rement .  

P ipe  fa i l ing a  spec i f i c  c lass  or  D-Load may be  downgraded to  a  lower  
c lass  prov ided the  p ipe  meets  the lower  c lass  spec i f i ca t ions .   I f  concre te 
p ipe  is  downgraded,  the p ipe  sha l l  have the or ig ina l  c lass  or  D-Load 
removed f rom the  p ipe  and the  new c lass  s tenc i led in  i ts  p lace .  

(B)   Br idge Girder  Erect ion:  

Girders  sha l l  be  p laced accura te ly  on  bear ings  to  avo id  c rea t ing 
eccent r ic i t ies  capab le  o f  in i t ia t ing imba lance. 

Gi rders  wi th  shapes tha t  exceed a  he igh t  to  wid th  ra t io  o f  two sha l l  be 
temporar i l y  b raced.   The g i rder  wid th  sha l l  be  de termined f rom the 
ou ts ide  d imens ion  o f  the  bo t tom f lange.  

The cont rac tor  sha l l  secure  such g i rders  in  pos i t ion  on  the  s t ruc tu re  wi th  
temporary la te ra l  b rac ing to  res is t  loads as spec i f ied  in the  AASHTO 
Guide  Des ign  Spec i f ica t ions  fo r  Br idge Temporary  Works .   La tera l  
b rac ing sha l l  be  des igned to  a l low fo r  g i rder  tempera ture movements.   
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The brac ing sha l l  be  p laced pr ior  to  the  re lease o f  the  erec t ion 
equ ipment  f rom each g i rder .  

Pr io r  to  e rec t ion  o f  any  g i rders ,  the  contrac tor  sha l l  p rov ide  a  la tera l  
b rac ing p lan ,  p repared and sea led  by  a  Pro fess ional  Engineer  regis te red 
in  the  Sta te  o f  Ar izona,  fo r  the  Engineer ’s  rev iew.   Such brac ing p lan 
sha l l  be inc luded wi th  the  work ing drawings  spec i f ied  in Subsec t ion 
105.03  o f  the  spec i f i ca t ions ,  and sha l l  inc lude suppor t ing ca lcu la t ions .   
A g i rder  p re-erec t ion  meet ing sha l l  be  schedu led fo l lowing the  rev iew 
and pr io r  to  e rec t ion  of  any  g i rders .   A l l  par t ies  invo lved in  the 
ins ta l la t ion  sha l l  be  represented ,  and no  g i rders  sha l l  be  p laced un t i l  the 
p lan  has  been approved. 

No t ra f f i c  sha l l  be  a l lowed under  each newly e rec ted  g i rder  un t i l  the 
g i rder  has  been la te ra l ly  b raced. 

Temporary  b rac ing sha l l  remain  in  p lace  un t i l  a f te r  permanent concre te 
d iaphragms are  ins ta l led a t  the bents ,  o r  the g i rder  is  in tegra ted  wi th  a  
permanent  fea ture  tha t  res t r ic ts  the  g i rder ’s  la te ra l  movement .  

601-3 .08 Backf i l l ing:  

Struc ture  back f i l l  sha l l  be  p laced in  accordance wi th  the  requ i rements 
o f  Subsec t ion  203-5 .03(B)  o f  the  spec i f i ca t ions .  

601-3 .09 Vert ica l  Restra iners: 

(A)   Descr ipt ion:  

The cont rac tor  sha l l  fu rn ish  and ins ta l l  res t ra iner un i ts  cons is t ing o f  
cab les and assembl ies and assoc ia ted mater ia ls  o r  components in  
conformance wi th  the  de ta i ls  shown on the  pro jec t  p lans ,  and in 
accordance wi th  the  spec i f i ca t ions .  

Components  requ i red  fo r  each res t ra iner  un i t  type  wi l l  be  de ta i led  on  the 
pro jec t  p lans  and sha l l  inc lude var ious  combina t ions  o f  the  fo l lowing:  
cab les ,  c l ips ,  No.  11  rebar ,  duc t  tape,  expanded po lys ty rene,  hardboard,  
and inc identa ls .  

(B)   Mater ia ls :  

Cables  sha l l  be  3 /4  inch d iameter  pre fo rmed, 6  by 19  wi re  s trand core ,  
o r  independent  wi re  rope core  ( IWRC),  ga lvan ized ASTM A603 Class  A  
coat ing,  r igh t  regu la r  lay,  manufac tured  o f  improved p low s tee l  wi th  a 
min imum break ing s t rength  o f  21  tons .   Two cer t i f ied  cop ies  o f  mi l l  tes t  
repor ts o f  each manufac tured  lengths  o f  cab le  used sha l l  be fu rn ished 
to  the  Engineer .  

Free  ends  o f  cab le  res t ra iner  un i ts  sha l l  be  secure ly  wrapped a t  each 
end to  p revent  separa t ion.  
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The cab le  assembl ies  shal l  be  sh ipped as  a  complete  un i t .  

A min imum of  one tes t  loop  assembly per b r idge or  one tes t  loop 
assembly  fo r  every  40  cab le  assembl ies ,  wh ichever  is  grea ter ,  sha l l  be 
fu rn ished to the Engineer  fo r  tes t ing.   The tes t  loop  assembly  sha l l  be 
fabr ica ted  f rom the  same lo t  o f  mater ia l ,  wi re  rope and f i t t ings  or  c l ips 
as  the  cab le  assembl ies .   The tes t  loop  assembly  sha l l  be  no t  less  than 
27  inches  or  more  than 33  inches  long when pu l led  tau t .  

Tempered hardboard  shal l  be  1 /8  inch min imum in  th ickness ,  un less 
shown or  spec i f ied  o therwise .  Hardboard  sha l l  con form to the 
requ i rements  o f  ANSI  135.4 .  

Expanded po lys ty rene sha l l  be  a commerc ia l ly  ava i lab le  po lys ty rene 
board .   Expanded po lys ty rene sha l l  have a  f lexura l  s t rength  o f  
35  pounds per  square  inch  min imum determined in  accordance wi th  
ASTM C203,  and compress ive  y ie ld  s t rength  be tween 16  and 40  pounds 
per  square  inch ,  a t  5  percent  compress ion .   When shown on the  p lans ,  
sur faces  o f  expanded po lys ty rene sha l l  be  faced wi th  hardboard .  

Other  fac ing mater ia ls  may be used prov ided they  fu rn ish  equ iva lent  
p ro tec t ion .   A l l  boards  sha l l  be he ld in  p lace  by  na i ls ,  waterproo f  
adhes ive ,  o r  o ther  means approved by  the  Engineer .  

(C)   Construct ion Requirements:  

Rest ra iners  sha l l  be  ins ta l led  as  ind ica ted  on  the  pro jec t  p lans .  

The cont rac tor  sha l l  p rovide  means o f  ho ld ing the cab le assembl ies in  
the i r  p lanned pos i t ions .  

The cont rac tor  sha l l  be  respons ib le  fo r  de termin ing the  requ i red  length 
o f  the  cab le  assembl ies .  

601-3 .10 Foundat ions:  

Foundat ions fo r  s t ruc tu res  sha l l  be  p laced on  su i tab le  ear th  o r  rock 
bear ing,  on  a  concre te  foundat ion  sea l ,  o r  on  p i l ing,  as  shown on the 
pro jec t  p lans .   Excavat ion  and back f i l l  sha l l  be  in  accordance wi th  the 
requ i rements  o f  Subsec t ion  203-5  o f  the  spec i f i cat ions .   No concre te 
sha l l  be  p laced under  water  o r  aga ins t  water -bear ing s t ra ta ,  except 
where  a  t remie  concre te  p rocedure  is  a l lowed by  the  Engineer .  

601-4 Tests  on Finished Struc tures:  

601-4 .01 Surface Texture: 

The grooves  fo r  decks exposed d i rec t ly  to t ra f f i c  sha l l  be rec tangu lar  in  
shape and sha l l  be  1 /8  inch  ±  1 /32  inch  deep by  1 /8  inch  ±  1 /32  inch 
wide .   Spac ing o f  the  grooves  sha l l  be  3 /4  inches ±  1 /8  inch  center  to  
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center .   The tex tu red  groove depth  wi l l  be  measured in  accordance wi th  
the  requ i rements  o f  Ar izona Tes t  Method 310. 

601-4 .02 Dimensional  Tolerances:  

(A)   Cast - in-Place Concrete:  

The max imum a l lowab le  to le rances  or  dev ia t ions f rom d imens ions shown 
on the  pro jec t  p lans  or  the  approved shop drawings  sha l l  be  as  shown 
in  the  fo l lowing tab les :  

Table  601-1 
Dimensional  Tolerances 
Cast - In-Place Concrete  

Component  Var ia t ion 
(+)  

Var ia t ion 
( - )  

Cross-sec t iona l  d imens ions  o f  co lumns,  
p ie rs ,  g i rders 1 /4  inch 1 /8  inch 

Th ickness  o f  s labs  and wa l ls  1 /4  inch 1 /8  inch 
Foot ing c ross  sec t ions 2  inches 1 /2  inch 
Foot ing th ickness No L imi t  (1 )  1  inch  (2 )  
Slabs  on  subgrade (exc lud ing foo t ing 
th ickness) 1 /4  inch 3 /4  inch 

Gi rder  bear ing seats  dev ia t ion  f rom 
e leva t ion 1 /8  inch 1 /4  inch 

Box  g i rder  overa l l  dep th 1 /4  inch 1 /8  inch 
Box  g i rder  s lab  and wa l l  th ickness 1 /4  inch 1 /8  inch 
Box  g i rder  pos t - tens ion ing duc ts  1 /4  inch 1 /4  inch 
Notes :   
 
(1 )  Does no t  app ly  to  re in fo rc ing s tee l  p lacement .  

(2 )  Al lowab le  dev ia t ion  o f  foo t ing th ickness  i f  less  than spec i f ied  is  
5% o f  spec i f ied  th ickness up  to  a  max imum 1 inch .  

 
Table  601-2 

Var ia t ion/Deviat ion 
Cast - In-Place Concrete  

Component  Length Al lowable  
Var ia t ion 

Var ia t ion  f rom p lumb in  the  l ines  
and sur faces  o f  co lumns,  p ie rs ,  
abutment ,  and g i rder  wa l ls  

≤ 10  fee t  segment  
 

En t i re  length  (Max. )  

3 /8  inch 
 

1  inch 
Gi rder  a l ignment  
(dev ia t ion  f rom s t ra igh t  l ine  
para l le l  to  center l ine  o f  g i rder  
measured be tween d iaphragms)  

Every  10  fee t  1 /8  inch 

Gi rder  bear ing seats  (devia t ion  
f rom p lane sur face  f la tness) Every  10  fee t  1 /8  inch 
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(B)   Precast  Concrete  Structures:  

(1 )  Genera l :  

Precas t  un i ts  tha t  do  no t  comply  wi th  the  d imens iona l  to le rances 
spec i f ied  here in  wi l l  be  re jec ted .   Precas t  un i ts  tha t  show ev idence o f  
c racks ,  pop ou ts ,  vo ids ,  o r  o ther  ev idence o f  s t ruc tu ra l  inadequacy  or  
imper fec t ions  tha t  reduce the  aes the t ics  o f  the  un i t  a f te r  f ina l  p lacement 
wi l l  be  re jec ted .  

(2 )  Precast  Concrete  I -Beams:  

The max imum a l lowab le  to le rances  o f  dev ia t ions  f rom d imens ions  and 
de ta i ls  shown on the  pro jec t  p lans  or  the  approved shop drawings  sha l l  
be  as  shown in  the  fo l lowing tab le :  

Table  601-3 
Dimensional  Tolerances 
Precast  Concrete  I -Beam 

Component  Var ia t ion 
(+)  

Var ia t ion 
( - )  

Length  3 /4  inch 3 /4  inch 
Wid th  ( f langes  and f i l le ts )  3 /8  inch 1 /4  inch 
Depth  (overa l l )  1 /2  inch 1 /4  inch 
Wid th  (web)  3 /8  inch 1 /4  inch 
Depth  ( f langes  and f i l le ts)  1 /4  inch 1 /4  inch 
St i r rup  bars  (dev ia t ion  f rom top  o f  beam) 1 /4  inch 3 /4  inch 
Hor izon ta l  pos i t ion  o f  de f lec t ion  po in ts  fo r  
de f lec ted  s t rands  (p laced symmetr ica l ly  
about  the  center )  

10  inches 10  inches 

Pos i t ion  o f  hand l ing dev ices 6  inches 6  inches 
Bear ing p la tes  (c t r .  to  end o f  beam) 1 /4  inch 1 /4  inch 
Side  inser ts  (c t r .  to  c t r .  and c t r .  to  end) 1 /2  inch 1 /2  inch 
Bear ing area  dev ia t ion  f rom p lane 1 /8  inch 1 /8  inch 
St i r rup  bars  ( longi tud ina l  spac ing) 1  inch 1  inch 
Pos i t ion  o f  pos t - tens ion ing duc t  1 /4  inch 1 /4  inch 
Pos i t ion  o f  we ld  p la tes 1  inch 1  inch 
Exposed hor izon ta l  beam ends (dev ia t ion  
f rom square  or  des ignated  skew) 1 /4  inch 1 /4  inch 

Exposed ver t ica l  beam ends (dev ia t ion  f rom 
square  or  des ignated  skew)  per  foo t  o f  beam 
depth 

1 /8  inch 1 /8  inch 

 
Hor izon ta l  a l ignment  dev ia t ion  f rom s t ra igh t  l ine  para l le l  to  center  l ine 
o f  member  sha l l  no t  be  grea ter  than 1 /8  inch  per  every  10  fee t  in  length .  

Bear ing p la tes  (center  to center )  dev ia t ion  sha l l  no t  exceed ± 1 /8  inch 
per  10  p la tes ,  bu t  no t  grea ter  than ±  3 /4  inch .  

Tendon pos i t ion  dev ia t ion  f rom center  o f  grav i ty  o f  s t rand group and 
ind iv idua l  s t rands  sha l l  no t  be  grea ter  than ±  1 /4  inch .  
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(3 )  Precast  Concrete  Box Beams and Flat  Slabs:  

The max imum a l lowab le  to le rances  or  dev ia t ions  f rom d imens ions  and 
de ta i ls  shown on the  pro jec t  p lans  or  the  approved shop drawings  sha l l  
be  as  shown in  the  fo l lowing tab le :  

Table  601-4 
Dimensional  Tolerances 

Precast  Concrete  Box Beams and Flat  Slabs 
Component  Var ia t ion 

(+)  
Var ia t ion 

( - )  
Length  3 /4  inch 3 /4  inch 
Wid th  (overa l l )  1 /4  inch 1 /4  inch 
Depth  (overa l l )  1 /4  inch 1 /4  inch 
Wid th  (web)  3 /8  inch 3 /8  inch 
Depth  ( top  s lab) 1 /4  inch 1 /4  inch 
Depth  (bo t tom s lab) 1 /4  inch 1 /8  inch 
Pos i t ion  o f  tendons (C.G.  o f  s t rand group) 1 /4  inch 1 /4  inch 
Longi tud ina l  spac ing o f  s t i r rup  bars 1  inch 1  inch 
Pos i t ion  o f  hand l ing dev ices 6  inches 6  inches 
Square  ends  (dev ia t ion  f rom square)  1 /2  inch 1 /2  inch 
Skew ends  (dev ia t ion  f rom des ignated  skew) 1 /2  inch 1 /2  inch 
Beam seat  bear ing area  (var ia t ion  f rom 
p lane sur face  when tes ted  wi th  a  
s t ra igh tedge th rough midd le  ha l f  o f  member)  

1 /8  inch 1 /8  inch 

Dowel  tubes  (spac ing be tween the  centers  
o f  tubes  and f rom the  centers  o f  tubes  to  the  
ends  and s ides  o f  i tems) 

1 /2  inch 1 /2  inch 

Tie  rod  tubes  (spac ing be tween the  center  o f  
tubes  and f rom the  centers  o f  tubes  to  the  
end o f  the  member)  

1 /2  inch 1 /2  inch 

Tie  rod  tubes  (spac ing f rom centers  o f  tubes  
to  the  bo t tom o f  the  beams)  3 /8  inch 3 /8  inch 

Pos i t ion  o f  s ide  inser ts 1 /2  inch 1 /2  inch 
Pos i t ion  o f  we ld  p la tes 1  inch 1  inch 

 
Hor izon ta l  a l ignment  dev ia t ion  f rom s t ra igh t  l ine  para l le l  to  center  l ine 
o f  member  sha l l  no t  be  grea ter  than 1 /8  inch  per  every  10  fee t  in  length .  

Camber  d i f fe ren t ia l  be tween ad jacent un i ts  sha l l  not  be  grea ter  than 3 /4 
inch .  

Slab  Vo id  pos i t ion  sha l l  no t  be  grea ter  than 1 /2  inch  f rom end o f  vo id  to 
center  t ie  ho le  p lus  an  add i t iona l  inch  ad jacent  to  end b lock .  

The to ta l  wid th  o f  deck  sha l l  be  the  theore t ica l  wid th  ±  1 /2  inch per  jo in t .  

(4 )  Precast  Minor  Structures:  

The max imum a l lowab le  to le rances  or  dev ia t ions  f rom the  d imens ions 
shown on the  drawings  sha l l  be  as  shown in  the  fo l lowing tab le :  
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Table  601-5 
Cross-sect ional  Dimensional  Tolerances 

Minor  Precast  Structures 
Component  Var ia t ion 

(+)  
Var ia t ion 

( - )  
Sect ions  6  inches  or  less 1 /8  inch 1 /8  inch 
Sec t ions  18  inches  or  less  and over  6  inches 3 /16  inch 3 /16  inch 
Sec t ions  36  inches  or  less  and over  18  inches 1 /4  inch 1 /4  inch 
Sec t ions  over  36  inches 3 /8  inch 3 /8  inch 

 
The d imens iona l  to le rance fo r  the  overa l l  d imens ions  o f  a  member sha l l  
be  ±  1 /4  inch  per  10  fee t  o f  length ,  wi th  a  max imum of  ±  3 /4  inch .  

Dev ia t ions  f rom s t ra igh t  l ine  sha l l  no t  be  more  than 1 /4  inch  per  10  fee t  
o f  length .  

Al l  exposed,  sharp  corners  o f  the  concre te  sha l l  be  f i l le ted  3 /4  inch  wi th 
a  max imum a l lowab le  devia t ion  o f  ±  1 /8  inch .  

601-4 .03 Compressive  Strength and Acceptance:  

Sampl ing and tes t ing fo r  compress ive  s t rength  and acceptance for  
compress ive  s t rength  wi l l  be  in  accordance wi th  the  requ i rements  o f  th is  
sec t ion  and Subsec t ion  1006-7  o f  the  spec i f i ca t ions .  

601-4 .04 Opening to Traf f ic :  

No veh icu la r  t ra f f i c  wi l l  be a l lowed on  the  s t ruc tu re  un t i l  a t  leas t  10  days 
a f te r  the  las t  concre te  has  been p laced in  each cont inuous  por t ion  o f  a 
s t ruc tu re  and un t i l  the  compress ive  s t rength  o f  a l l  p laced concre te  has 
reached the  requ i red  28-day  compress ive  s t rength  on  s t ruc tu res  in  wh ich 
cas t - in -p lace  concre te  has  been used. 

No veh icu la r  t ra f f i c  wi l l  be  a l lowed on  the  s t ruc tu re  un t i l  a f te r  the 
s t ruc tu re  has  been prest ressed,  tendons grou ted ,  and a l l  fa lsework 
removed f rom under  the  supers t ruc tu re ,  fo r  cas t - in -p lace  pres t ressed 
s t ruc tu res .  

601-5 Method of  Measurement:  

When concre te  is  to  be  pa id  fo r  by  the  cub ic  yard ,  measurement  wi l l  be 
made in  accordance wi th the  d imens ions  shown on the p lans  or  such 
o ther  d imens ions  as  may be  ordered in  wr i t ing by  the  Engineer .   No 
deduct ion  wi l l  be  made fo r  the  vo lume occup ied  by  re in fo rc ing s tee l ,  
s t ruc tu ra l  s tee l ,  p res t ress ing mater ia ls ,  o r  p i le  ends  embedded in  the 
concre te .  

The quant i ty  o f  p recas t ,  p res t ressed s t ruc tura l  concre te  i tems sha l l  be 
measured to  the  neares t  l inear  foo t  fo r  each type and s ize  o f  g i rder ,  box 
beam,  or  vo ided s lab ,  as shown on the  b idd ing schedu le ,  ins ta l led  in 
p lace ,  comple te ,  and accepted .   Each member  sha l l  inc lude the 
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concre te ,  s tee l  re in fo rcement ,  and pres t ress ing s tee l ,  enc losures  fo r  
p res t ress ing s tee l ,  anchorages ,  p la tes ,  nu ts ,  e las tomer ic  bear ing pads,  
and such o ther  mater ia ls  conta ined wi th in  o r  a t tached to  the  un i t .  

Deck  jo in t  assembl ies  wi l l  be  measured by  the  l inear  foo t .   Measurement 
wi l l  be  made a long the  center  l ine  o f  the  jo in t  and a t  the  sur face  o f  the 
roadway or  s idewalk  f rom face-o f -curb  or  bar r ier  to  face-o f -curb  or  
bar r ie r .   Measurement wi l l  be  to  the  neares t  l inear  foo t .   No 
measurement wi l l  be  made fo r  tha t  por t ion o f  the deck jo in t  assembly 
requ i red  by  p lan  de ta i ls  to  ex tend th rough the  face-o f -curb  or  bar r ie r ,  
such be ing cons idered as inc identa l  to  the  sea l ing o f  the  jo in t .  

Measurement  fo r  ver t ica l  res t ra iners  wi l l  be  made fo r  each res t ra iner 
acceptab ly  ins ta l led  in  p lace  fo r  each br idge.  

Combinat ion  Pedest r ian-Tra f f ic  Br idge Ra i l ing wi l l  be  measured to  the 
neares t  l inear  foo t  f rom the  ou ts ide  d imens ions  o f  the  parapet .   
Pedest r ian  Fence for  Br idge Ra i l ing and Two-Tube Br idge Ra i l  wi l l  be 
measured to  the  neares t  l inear  foo t  f rom end-pos t  to  end-pos t .    

Br idge Concre te  Bar r ie r  and Trans i t ion  wi l l  be  measured to  the  nearest  
l inear  foo t .  

Re in fo rced Concre te Approach Slab  wi l l  be  measured to  the neares t  
square  foo t .  

Re in fo rced Concre te  Anchor  Slab  wi l l  be  measured to  the  neares t  square 
foo t .   No measurement  wi l l  be  made fo r  the re in fo rced concre te  anchor  
lugs .  

Br idge Deck  Tex tur ing (Sawed Grooves) ,  when inc luded in  the  b idd ing 
schedu le ,  wi l l  be  measured to  the  neares t  square  yard .   The area  wi l l  be 
de termined by  the  length  o f  the  br idge,  approach s labs ,  and anchor 
s labs ,  mu l t ip l ied  by  the  wid th  o f  the  roadway be tween the  face  o f  curb 
or  b r idge ra i l  on  each s ide ,  less  2  fee t .   The quant i ty  shown on the 
b idd ing schedu le  sha l l  be cons idered f ina l  and wi l l  no t  be  re -measured 
un less changes are  speci f ied  by the Engineer ,  o r  i f  the Engineer  or  
con t rac tor  de termines  tha t  the  cons t ruc ted  area  var ies  by  an  amount 
grea ter  o r  less  than 2  percent  o f  the  quant i ty  shown on the  b idd ing 
schedu le .   Such ad jus tments ,  i f  requ i red ,  sha l l  be  in  accordance wi th 
Subsec t ion  104.02  o f  the  spec i f i ca t ions .  

601-6 Basis  of  Payment:  

Class  S or  Class  B concre te ,  measured as  prov ided above,  wi l l  be  pa id 
fo r  in  accordance wi th  the  prov is ions  o f  Subsec t ion  1006-7 .03(B) (2)  o f  
the  spec i f i ca t ions .   

The cont rac t  p r ice  pa id  for  Class  S or  Class  B concre te  sha l l  inc lude fu l l  
compensat ion  fo r  fu rn ish ing a l l  labor ,  mater ia ls ,  too ls ,  equ ipment ,  and 
inc identa ls  and fo r  do ing a l l  work  invo lved in  fu rn ish ing,  p lac ing,  and 
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cur ing concre te  and t ranspor t ing and erec t ing fa lsework ,  fo rms,  p recas t  
concre te  i tems, water  s tops ,  roadway dra ins ,  scuppers ,  meta l  h inges ,  
and bear ing pads  to  p rovide  a  concre te  s t ruc tu re  comple te  in  p lace  as 
shown on the pro jec t  p lans ,  as  spec i f ied  here in ,  and as d i rec ted  by  the 
Engineer .  

The accepted  quant i t ies  of  deck  jo in t  assembl ies ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice per  l inear  foo t ,  comple te 
in  p lace ,  as  shown on the p lans .  

The accepted  quant i t ies  of  Ver t ica l  Res t ra iners ,  as  measured above,  wi l l  
be  pa id  fo r  in  accordance wi th  the prov is ions o f  Subsec t ion 109.10  o f  
the  spec i f i ca t ions ,  Lump Sum Payment  fo r  St ruc tures .  

Payment  fo r  minor  s t ruc tures  wi l l  be  made under  the  var ious  sec t ions  o f  
the  spec i f i ca t ions  cover ing tha t  par t icu la r  minor  s truc tu re .  

The accepted  quant i t ies o f  Combinat ion  Pedest r ian-Tra f f ic  Br idge  
Ra i l ing,  Pedest r ian  Fence fo r  Br idge Ra i l ing,  and Two-Tube Br idge Ra i l ,  
measured as  prov ided above,  wi l l  be  pa id  a t  the cont rac t  un i t  p r ice,  
comple te  in  p lace ,  inc luding a l l  concre te ,  re in forc ing s tee l ,  ra i l ,  o ther 
mater ia ls ,  and labor .   Re in fo rc ing s tee l  embedded be low the  parapet 
sha l l  be  inc luded in  the  br idge ra i l ing.  

The accepted  quant i t ies o f  Br idge Concre te  Ba r r ie r  and Trans i t ion,  
measured as  prov ided above,  wi l l  be  pa id  a t  the cont rac t  un i t  p r ice,  
comple te  in  p lace ,  inc luding a l l  concre te ,  re in forc ing s tee l ,  ra i l ,  o ther 
mater ia ls ,  and labor .   Re in fo rc ing s tee l  embedded be low the  bar r ie r  or  
t rans i t ion  sha l l  be  inc luded in  the  bar r ie r  and t rans i t ion .  

The accepted  quant i t ies  o f  Re in fo rced Concre te  Approach Slab ,  
measured as prov ided above,  wi l l  be pa id  fo r  a t  the  contrac t  un i t  p r ice ,  
comple te  in  p lace ,  inc lud ing a l l  concre te ,  re in fo rc ing s tee l ,  labor ,  too ls ,  
equ ipment ,  and inc identa ls .  

The accepted  quant i t ies  of  Re in fo rced Concre te  Anchor  Slab ,  measured 
as  prov ided above,  wi l l  be  pa id  for  a t  the  cont rac t  un i t  p r ice ,  comple te 
in  p lace ,  inc lud ing a l l  concre te ,  re in fo rc ing s tee l ,  labor ,  too ls ,  
equ ipment ,  and inc identa ls .   No payment  wi l l  be  made fo r  fu rn ish ing a l l  
mater ia ls  and cons t ruc t ing re in fo rced concre te  anchor  lugs ,  the  cost  
be ing cons idered as  inc luded in  the  cont rac t  b id  i tem fo r  the  re in fo rced 
concre te  anchor  s lab .  

The accepted  quant i t ies o f  sawed groove tex tu r ing,  measured as 
prov ided above, wi l l  be pa id  fo r  a t  the  cont rac t  uni t  p r ice ,  comple te  in  
p lace ,  inc lud ing a l l  labor ,  too ls ,  equ ipment ,  and inc identa ls .  

No measurement  o r  d i rec t  payment  wi l l  be  made fo r  tex tu r ing o f  the 
br idge deck  wi th  a  bur lap  drag or  by  t ine  brooming,  the  cos t  be ing 
cons idered as  inc luded in cont rac t  i tems. 
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No measurement  o r  d i rec t  payment  wi l l  be  made fo r  the  temporary 
b rac ing o f  e rec ted  g i rders,  o r  fo r  p repara t ion  o f  the g i rder  b rac ing p lan ,  
the  cos ts  be ing cons idered as  inc luded in  cont rac t  i tems.  

SECTION 602 PRESTRESSING CONCRETE:  

602-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  p res tress ing precas t  and 
cas t - in -p lace  concre te  by  fu rn ish ing,  p lac ing and tens ion ing o f  
p res t ress ing s tee l  in  accordance wi th  the  de ta i ls  shown on the  pro jec t  
p lans ,  and the  requ i rements  o f  the  spec i f i ca t ions .  

The work  under  th is  sec t ion  sha l l  a lso  inc lude the  fu rn ish ing and 
ins ta l la t ion o f  any  appur tenant  i tems necessary fo r  the par t icu la r  
p res t ress ing sys tem to  be  used,  inc lud ing bu t  no t  l imi ted  to  duc ts ,  
anchorage assembl ies ,  and grou t  used fo r  p ressure  grou t ing duc ts  fo r  
pos t - tens ion ing sys tems and s t rand de f lec t ion  dev ices ,  such as  ho ld -
downs and ho ld -ups  fo r  pre tens ion ing sys tems. 

Pres t ress ing fo r  p recas t  concre te  i tems sha l l  be  per formed by  the 
pre tens ion ing method. 

Pres t ress ing fo r  cas t - in -p lace  concre te  s t ruc tures  sha l l  be  per fo rmed by 
the  pos t - tens ion ing method. 

602-2 Mater ia ls :  

602-2 .01 Reinforc ing Steel  and Prestressing Steel :  

Mater ia ls  fu rn ished fo r  re in fo rc ing s tee l  shal l  con form to  the 
requ i rements  o f  Sec t ion  1003 o f  the  spec i f i ca t ions .  

Pres t ress ing s tee l  sha l l  be  h igh- tens i le  s tee l  wi re,  h igh- tens i le  seven-
wi re  s t rand or  h igh- tens i le  a l loy  bars ,  as  shown on the  pro jec t  p lans .  

High- tens i le  s tee l  wi re  sha l l  con form to  the  requ i rements  o f  AASHTO M 
204. 

High- tens i le  seven-wi re  s t rand sha l l  con form to  the  requ i rements  o f  
AASHTO M 203 fo r  Grade 270.  In  add i t ion  to the  0 .5 - inch  d iameter 
p res t ress ing s tee l  shown on the  pro jec t  p lans ,  0 .6 - inch  d iameter  seven-
wi re  s t rand may be  used fo r  cas t - in -p lace  pres t ressed s t ruc tu res .  

High- tens i le  a l loy  bars  sha l l  con form to  the  requ i rements  o f  AASHTO M 
275. 

Al l  p res t ress ing s tee l  shal l  be  sa t is fac to r i l y  p ro tected  f rom damage by 
abras ion ,  mo is tu re ,  rus t ,  o r  cor ros ion  and sha l l  be  f ree  o f  d i r t ,  rus t ,  o i l ,  
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grease,  o r  o ther  de le ter ious  subs tances  when ins ta l led  and when 
tens ioned. 

602-2 .02 Ducts:  

Duct  enc losures  fo r  post - tens ion ing s tee l  sha l l  be  r ig id  ga lvan ized 
fe r rous  meta l .  

602-2 .03 Grout:  

Grout  fo r  pos t - tens ion ing tendons sha l l  be  a  cement  grou t  wi th  a  
max imum water -cement i t ious  mater ia l  ra t io  o f  0 .45 .  Add ing water  to 
inc rease grou t  f lowab i l i t y  tha t  has  decreased by de layed use o f  the  grout  
wi l l  no t  be  a l lowed.  I f  approved by  the  Engineer,  cement  grou t  may 
conta in  chemica l  admix tu res  to  improve workab i l i t y  and reduce the  water  
requ i red ,  reduce b leed, improve pumping proper t ies  o r  en t ra in a i r .  
Chemica l  admix tu res  shal l  con form to  the  requ i rements  o f  Subsec t ion 
1006-2 .04  o f  the spec i f i ca t ions ,  except  no  admix tu res  conta in ing 
ch lo r ides ,  su l fa tes  or  n i t ra tes  sha l l  be  used. 

Cement  grou t  sha l l  be  s tored  per  the  manufac turer  recommendat ions .  

Por t land cement  sha l l  be  Type I I  con forming to the  requ i rements  o f  
Subsec t ion  1006-2 .01  o f  the  spec i f i ca t ions .  

Water  sha l l  con form to  the  requ i rements  o f  Subsect ion  1006-2 .02  o f  the 
spec i f i ca t ions .  

602-2 .04 Structura l  Stee l :  

Mater ia l  fu rn ished fo r  s t ruc tu ra l  s tee l  sha l l  con form to  the  requ i rements  
o f  Sec t ion  1004 o f  the  spec i f i ca t ions .  

602-2 .05 Port land Cement  Concrete:  

Por t land cement  concre te sha l l  con form to  the  requ i rements  o f  Sec t ion 
1006 o f  the spec i f i ca t ions fo r  the c lass and s t rength  o f  concre te  shown 
on the  pro jec t  p lans .  

602-3 Construct ion Requirements:  

602-3 .01 Shop Drawings:  

(A)   Genera l :  

Shop drawings  o f  the  proposed pres t ressed concre te  i tems sha l l  be 
submi t ted  in  accordance wi th  the  requ i rements  o f  Subsec t ion  105.03  o f  
the  spec i f i ca t ions .  
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The drawings  sha l l  show the  method and procedure  o f  jack ing and the 
type ,  s ize ,  and proper t ies  o f  the  s t rands  and number  o f  s t rands .   The 
s ize ,  shapes,  d imens ions,  and concre te  cover  sha l l  be  shown fo r  the 
re in fo rc ing s tee l ,  inc lud ing any  re in fo rc ing s tee l  to  be  re loca ted  or  
added. 

Ca lcu la t ions  sha l l  be  submi t ted  showing the  e longat ion  o f  the  s t rands  a t  
the  t ime o f  jack ing,  the in i t ia l  fo rces  in the s t rands ,  and the  f ina l  work ing 
fo rces .   These ca lcu la t ions  may be  submi t ted  separa te ly  f rom the 
drawings ,  and shou ld  a lso inc lude the  la tes t  ca l ib ra t ion  cer t i f i ca t ions  fo r  
the  jack ing sys tem.   In  add i t ion ,  a  graph sha l l  be  prepared showing the  
gauge pressure in  pounds per square  inch  and force  in thousands o f  
pounds p lo t ted  th rough the  who le range o f  the tens ion ing ca l ib ra t ion.   
Not  more  than two years  sha l l  have e lapsed be tween any  jack 
ca l ib ra t ions .  

In  add i t ion  to  a l l  requ i red  work ing drawings ,  the  cont rac tor  sha l l  p repare 
compos i te d rawings  in  p lan ,  e leva t ion and sec t ion wh ich  show to  sca le 
the  re la t ive  pos i t ions  o f  a l l  i tems tha t  a re  to  be  embedded in  the  concre te 
and the i r  embedment  depth  fo r  the  por t ions  o f  the  s t ruc tu re  tha t  a re  to 
be  pres t ressed.   Such embedded i tems inc lude the  pres t ress ing duc ts ,  
ven ts ,  anchorage re in fo rcement  and hardware ,  re info rc ing s tee l ,  anchor 
bo l ts ,  ear thquake res t ra iners ,  deck  jo in t  assembl ies ,  d ra inage sys tems, 
u t i l i t y  condu i ts ,  and o ther such i tems.   Such drawings  sha l l  be  adequate 
to  ensure  tha t  there is  no conf l i c t  be tween the p lanned pos i t ions  o f  any 
embedded i tems,  and tha t  concre te cover  is  adequate .   I f  dur ing the 
prepara t ion  o f  such drawings  conf l i c ts  a re  d iscovered,  the cont rac tor  
sha l l  rev ise  i ts  work ing drawing fo r  one or  more  o f  the  embedded i tems, 
o r  p ropose changes in  the  d imens ions  o f  the  work  as  necessary to 
e l imina te  the  conf l i c ts  o r  p rov ide  proper  cover .   Any  such rev is ions  sha l l  
be  approved by  the  Engineer  be fore  work  on  an  e f fec ted  i tem is  s ta r ted . 

The shop drawings  rev iewer  sha l l  no ta te  the i r  fu l l  f i rs t  and las t  name 
and contac t  phone number  on  the  approved shop drawings .  The 
cont rac tor  sha l l  submi t  a copy o f  the  approved shop drawings  to  the 
St ruc tura l  Mater ia ls  Tes t ing Sec t ion  a t  leas t  5  work ing days  in advance 
o f  the s ta r t  o f  p roduc t ion  o f  the  precas t  i tems. Any  changes to  shop 
drawings  must  be  approved by  the  Engineer .  The updated  and approved 
shop drawings  sha l l  be  sent  to  the  St ruc tura l  Mater ia ls  Tes t ing Sec t ion 
a t  leas t  24  hours  in  advance o f  the  s ta r t  o f  p roduct ion .  

(B)   Pretensioning Method:  

The shop drawings  sha l l  show the  s t rand loca t ions  and harp ing po in ts  o f  
the  s t rands .  

The drawings  sha l l  iden t i fy  the  type  o f  f in ish  or  sur face  cond i t ion  on  the 
top  o f  the  precas t  member .  

The drawings  sha l l  inc lude comple te  de ta i ls  o f  the  method,  mater ia ls ,  
and equ ipment  p roposed fo r  use  in  the  pres t ress ing opera t ions .   Such 
de ta i ls  sha l l  ou t l ine  the method and sequence o f  jack ing,  comple te 
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de ta i ls  o f  the  pres tress ing s tee l ,  anchor ing dev ices ,  type  o f  enc losures ,  
b lock-ou ts ,  and a l l  o ther  da ta  per ta in ing to  the  pos t - tens ion ing sys tem 
or  opera t ions .  

(C)   Post -Tensioning Method:  

The drawings  sha l l  show the  type ,  s ize ,  and proper t ies  o f  the  s t rands  or  
bars  and the  anchorage assembl ies .   The number  of  s t rands  per  tendon 
sha l l  be  shown.   Deta i ls  in  add i t ion  to  those shown on the  cont rac t  p lans 
sha l l  be inc luded for  any add i t iona l  re in fo rc ing s tee l  requ i red  to  res is t  
the  concre te  burs t ing s t resses  in the v ic in i ty  o f  the  anchorage 
assembl ies .   The force or  s t ress  d iagram shal l  be  shown on the 
drawings .   The s izes ,  shapes,  d imens ions ,  and concre te  cover  sha l l  be 
shown fo r  the  duc ts .   Lay-ou t  d imens ions  fo r  locat ing the  duc ts  a long 
the  tendon pa th  sha l l  no t  exceed 15- foo t  in terva ls .   Vent  loca t ions  and 
de ta i ls  o f  the  vents  sha l l  a lso  be  inc luded on  the  drawings .  

Ca lcu la t ions sha l l  be  submi t ted  showing the s t resses  in the  anchorages 
and d is t r ibu t ion  p la tes .  

The drawings  sha l l  inc lude comple te  de ta i ls  o f  the  method,  mater ia ls ,  
and equ ipment  p roposed fo r  use  in  the  tens ion ing opera t ions .   Such 
de ta i ls  sha l l  ou t l ine  the method and sequence o f  jack ing,  comple te 
de ta i ls  o f  the  pres tress ing s tee l ,  anchor ing dev ices ,  type  o f  enc losures ,  
b lock-ou ts ,  and a l l  o ther  da ta  per ta in ing to  the  pos t - tens ion ing sys tem 
or  opera t ions .  

602-3 .02 Approval  of  Prestressing Systems:  

The cont rac tor  is  respons ib le  fo r  fu rn ish ing e i ther  bas ic  o r  spec ia l  
anchorage dev ices  wh ich sa t is fy  the  anchor  e f f i c iency  requ i rements  o f  
the  la tes t  ed i t ion  o f  AASHTO LRFD Br idge Const ruc t ion  Spec i f ica t ions 
Ar t ic le  10 .3 .2 .   The anchor  e f f i c iency  tes t  sha l l  be  conducted  by  an 
independent  tes t ing agency  acceptab le  to  the  Engineer .  

A bas ic  anchorage dev ice is  an anchorage dev ice meet ing the  res t r ic ted 
bear ing compress ive  s t rength  l imi ts  and the  minimum p la te  s t i f fness 
requ i rements  as  spec i f ied in  the  la tes t  ed i t ion  o f  AASHTO LRFD Br idge  
Des ign  Spec i f ica t ions  Ar t ic le  5 .8 .4 .4 .2 .   I f  bas ic  anchorage dev ices  are 
used,  the  cont rac tor  is  respons ib le  fo r  the  des ign  o f  the  anchorage 
dev ice  and fo r  de termin ing the  requ i red  concre te  s trength .  

A spec ia l  anchorage device  is  an  anchorage dev ice  whose adequacy 
must  be  proven exper imenta l ly  in  the  s tandard ized acceptance tes t  and 
met  the  acceptance c r i ter ia  spec i f ied in  the  la tes t  ed i t ion o f  AASHTO 
LRFD Br idge Const ruc t ion  Spec i f ica t ions ,  Ar t ic le  10 .3 .2 .3 .   I f  spec ia l  
anchorage dev ices  are  used,  the  cont rac tor  is  respons ib le  fo r  fu rn ish ing 
anchorage dev ices  tha t  sa t is fy  the  acceptance tes t  requ i rements  o f  the 
la tes t  ed i t ions  o f  AASHTO LRFD Br idge Des ign  Spec i f ica t ions  Ar t ic le 
5 .8 .4 .4 .3  and AASHTO LRFD Br idge Const ruc t ion  Spec i f ica t ions  Ar t ic le 
10 .3 .2 .3 .   Th is  acceptance tes t  sha l l  be conducted by  an  independent 
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tes t ing agency  acceptab le to  the  Engineer .   The cont rac tor  sha l l  p rov ide 
records o f  the  acceptance tes t  in  conformance wi th  the  la tes t  ed i t ion o f  
AASHTO LRFD Br idge Const ruc t ion  Spec i f ica t ions  Ar t ic le  10 .3 .2 .3 .12  to 
the  Engineer ,  and sha l l  spec i fy  aux i l ia ry and conf in ing re in fo rcement,  
min imum edge  d is tance,  min imum anchor  spac ing,  and min imum 
concre te  s t rength  a t  t ime o f  s t ress ing requ i red  for  p roper per fo rmance 
o f  the  loca l  zone. 

Pos t - tens ion ing sys tems wh ich  have been approved by  the  Ca l i fo rn ia 
Depar tment  o f  Transpor ta t ion  (Ca l t rans) and are l i s ted  in the  Ca l t rans 
Author ized  Mater ia ls  L is t  (AML)  a re  cons idered an acceptab le  a l te rna te 
to  the AASHTO tes t ing c r i te r ia .   A copy o f  the  approva l  le t te r  f rom the 
Ca l t rans  “Div is ion  o f  Engineers  Serv ices” ,  inc lud ing any  de ta i ls  
assoc ia ted  wi th  the  approva l ,  sha l l  be  submi t ted  wi th  the  shop drawings 
by  the  pos t - tens ion ing company. 

The cont rac tor  sha l l  p rov ide  a  ca l ib ra t ion o f  the pos t - tens ion ing jack ing 
sys tem and sha l l  p rov ide  the  appropr ia te contro l  se t t ings  fo r  the 
Depar tment 's  t ransducer ,  e lec t ro -hydrau l ic  load  ce l l  sys tem by  tes t ing 
the  jack ing sys tem in  a manner  tha t  has been pre-approved by  the 
Engineer .  

Any  dev ia t ion  f rom the  approved mater ia ls  and de ta i ls  wi l l  no t  be  
permi t ted  un less  new deta i ls  a re submi t ted  by the  cont rac tor  and 
approved in  advance o f  use .  

The approva l  o f  any  proposed method,  mater ia l  o r  equ ipment  sha l l  no t  
opera te  to  re l ieve  the  cont rac tor  in  any  respec t  o f  fu l l  respons ib i l i t y  fo r  
success fu l ly  comple t ing the  pres t ress ing in  accordance wi th  de ta i ls  
shown on the  pro jec t  p lans  and the  requ i rements  o f  these spec i f i ca t ions .  

602-3 .03 Sampl ing and Test ing:  

Sampl ing and tes t ing shal l  con form to  the  requ i rements  o f  AASHTO M 
203,  AASHTO M 204 and as  spec i f ied  here in .  

Samples  f rom each s ize  and each heat  o f  p res t ress ing bars ,  f rom each 
manufac tured  ree l  o f  p res t ress ing s tee l  s t rand,  f rom each co i l  o f  
p res t ress ing wi re ,  and f rom each lo t  o f  bar  coup lers  to  be  used sha l l  be 
fu rn ished fo r  tes t ing.   Wi th  each sample  o f  p res tress ing s tee l  wi res ,  
bars ,  o r  s t rands fu rn ished fo r  tes t ing,  there  sha l l  be submi t ted a 
Cer t i f i ca te  o f  Compl iance,  conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i cat ions ,  s ta t ing the  manufac turer 's  min imum 
guaranteed u l t imate  tens i le  s t rength  o f  the  sample  fu rn ished. 

Al l  mater ia ls  fo r  tes t ing sha l l  be  fu rn ished by  the  cont rac tor  a t  no 
add i t iona l  cos t  to  the  Depar tment .   The cont rac tor  sha l l  have no  c la im 
fo r  add i t iona l  compensat ion  in the event  work is  de layed awai t ing 
approva l  o f  the  mater ia ls  fu rn ished fo r  tes t ing.  
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Al l  bars  o f  each s ize  f rom each mi l l  hea t ,  a l l  w i re  f rom each co i l ,  and  a l l  
s t rand f rom each manufac tured  ree l  to  be  sh ipped to  the  job  s i te  sha l l  
be  ass igned an  ind iv idua l  lo t  number  and sha l l  be  tagged in  such a 
manner  tha t  each lo t  can  be  accura te ly  ident i f ied  at  the  job  s i te .   Each 
lo t  o f  anchorage assembl ies  and bar  coup lers  to be ins ta l led a t  the  job 
s i te  sha l l  be  l i kewise  ident i f ied .   A l l  un ident i f ied  pres t ress ing s tee l ,  
anchorage assembl ies  o r  bar  coup lers  recovered at  the  job  s i te  wi l l  be 
re jec ted .  

602-3 .04 Anchorage and Distr ibut ion for  Post -Tensioned 
Structures:  

Al l  pos t - tens ioned pres t ress ing s tee l  sha l l  be  secured a t  the ends  by 
means o f  approved permanent  type  anchor ing dev ices .  

The load f rom the  anchor ing dev ice  sha l l  be  d is t r ibu ted  to  the  concre te 
by  means o f  approved devices  tha t  e f fec t ive ly  d is t r ibu tes  the  load to  the 
concre te  by  meet ing the  requ i rements  o f  a  bas ic  anchorage dev ice  or  a 
spec ia l  anchorage dev ice.  

Both  bas ic  and spec ia l  anchorage dev ices  must  a lso  meet  the  fo l lowing 
anchor  e f f i c iency  tes t  c r i te r ia :  the  anchorage dev ice  sha l l  ho ld  the 
pres t ress ing s tee l  wi thout  exceed ing an t ic ipa ted set  a t  a  load produc ing 
a  s t ress  o f  no t  less  than 95  percent  o f  the  guaranteed min imum tens i le  
s t rength  o f  the  pres t ress ing s tee l .  

602-3 .05 Duct  Insta l la t ion for  Pos t -Tensioned Structures:  

Duct  enc losures fo r  p res t ress ing s tee l  sha l l  be  mor ta r - t igh t  and 
accura te ly  p laced a t  the  loca t ions  shown on the  pro jec t  p lans  or  
approved by  the  Engineer.  

Duc ts  sha l l  be  fabr ica ted  wi th  e i ther  we lded or  in te r locked seams.  
Ga lvan iz ing o f  the  we lded seam is  no t  requ i red.   Duc ts  sha l l  have 
su f f ic ien t  s t rength  to  ma in ta in  the i r  cor rec t  a l ignment  dur ing p lac ing o f  
concre te .   Jo in ts be tween sec t ions  o f  duc t  sha l l  be  pos i t i ve  meta l l i c  
connect ions  wh ich  do  no t  resu l t  in  angle  changes a t  the  jo in ts .   
Waterproo f  tape sha l l  be  used a t  a l l  connect ions .   Trans i t ion  coup l ings 
connect ing duc ts  to  anchor ing dev ices  need no t  be ga lvan ized. 

Al l  duc ts  o r  anchorage assembl ies  sha l l  be  prov ided wi th  p ipes  or  o ther 
su i tab le  connect ions  fo r  the  in jec t ion  o f  grou t  a f te r  p res t ress ing.  

Duc ts  fo r  p res t ress ing s tee l  sha l l  be  secure ly  fas tened in  p lace  to 
p revent movement  and d isp lacement dur ing concret ing.   Duc ts  sha l l  be 
p laced wi th in  ±  1 /4  inch  o f  the  d imens ions  shown on the  approved shop 
drawings .  

Af te r  ins ta l la t ion  in  the  forms,  the  ends  o f  duc ts  sha l l  be  covered a t  a l l  
t imes as  necessary  to  p revent the  en t ry  o f  water  o r  debr is .   I f  
p res t ress ing s tee l  i s  to  be  ins ta l led a f te r  the  concre te  has  been p laced, 
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the  cont rac tor  sha l l  demonst ra te  to  the  sa t is fac t ion o f  the  Engineer  tha t  
the  duc ts  a re  f ree  o f  water  and debr is  immedia te ly  p r io r  to  ins ta l la t ion 
o f  the  s tee l .  

Pr io r  to  p lac ing fo rms fo r  c los ing s labs  o f  box  g i rder  ce l ls ,  the  cont rac tor  
sha l l  demonst ra te  to the sa t is fac t ion  o f  the Engineer  tha t  a l l  duc ts a re 
unobst ruc ted and i f  the  pres t ress ing re in fo rcement  has  been p laced,  tha t  
the  s tee l  i s  f ree  and unbonded in  the  duc t .  

Pr io r  to  p lac ing the  fo rms fo r  c los ing s labs  o f  box  g i rder  ce l ls ,  the 
cont rac tor  sha l l  demonst ra te  to  the  Engineer,  by  aeros ta t ic  o r  
hydros ta t ic  tes ts ,  tha t  the duc t  sys tem does no t  permi t  leakage o f  grou t  
in to  the  box  g i rder  ce l ls .   For  duc ts  comple te ly  encased in  concre te ,  
such tes ts  sha l l  be  per fo rmed wi th  a  charging pressure  o f  40  pounds per 
square  inch .   Once the  charging pressure is  a t ta ined,  the  mechan ica l  
shu t -o f f  va lve  sha l l  be  c losed fo r  a  per iod  o f  no t  less  than f ive  minu tes .   
A re ta ined pressure o f  20 pounds per  square  inch ,  o r  grea ter ,  a f te r  f i ve 
minu tes ,  wi l l  be  cons idered an  ind ica t ion  o f  acceptab le  per fo rmance. 

Ducts  no t  comple te ly  encased in  concre te  sha l l  have the  exposed areas 
sea led wi th  an epoxy compound and then pressure  tes ted  to  20  pounds 
per  square  inch  fo r  f ive  minu tes .   A re ta ined pressure  o f  10  pounds per 
square  inch  or  grea ter ,  a f te r  f ive  minu tes ,  wi l l  be  cons idered an 
ind ica t ion  o f  acceptab le  per fo rmance. 

Al l  leaks  sha l l  be  repa i red  and the  duc ts  re tes ted pr io r  to  p lac ing the 
fo rms.   I f ,  a f te r  two a t tempts  to  repa i r  leaks ,  the  duc ts  s t i l l  do  no t  comply 
wi th  the  above per fo rmance requ i rements ,  the Engineer  may accept the 
duc ts  i f  the  Engineer  is  sa t is f ied  tha t  no  s ign i f i can t  leakage o f  grou t  wi l l  
occur .   Af te r  comple t ing each aeros ta t ic  o r  hydros ta t ic  tes t ,  the  duc ts 
sha l l  be  b lown dry  wi th  o i l - f ree  compressed a i r .  

602-3 .06 Prestressing:  

(A)   Genera l :  

Unless  o therwise  shown on the  pro jec t  p lans ,  the  s t resses  in  the  
pres t ress ing s tee l  sha l l  no t  exceed those spec i f ied  in  the  cur ren t  ed i t ion 
o f  the  AASHTO LRFD Br idge Des ign  Spec i f ica t ions .  However ,  when low 
re laxa t ion  s t rands  are  used in  pos t - tens ion ing cas t - in -p lace  concre te ,  
the  jack ing fo rce sha l l  not  exceed 78 percent  o f  the  min imum u l t imate 
tens i le  s t rength  o f  the  pres t ress ing s tee l .  

Work ing fo rce  wi l l  be  cons idered as  the  fo rce  remain ing in  the 
pres t ress ing s tee l  a f te r  a l l  losses ,  inc lud ing c reep and shr inkage o f  
concre te ,  e las t ic  compress ion  o f  concre te ,  losses  in  p res t ress ing s tee l  
due to  sequence o f  s t ress ing,  f r i c t ion ,  and a l l  o ther  losses  pecu l ia r  to 
the  method or  sys tem o f  p res t ress ing have taken p lace or  have been 
prov ided fo r .  
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Al l  p res t ress ing s tee l  sha l l  be  tens ioned wi th  hydrau l ic  jacks  so  tha t  the  
fo rce  in  the  pres t ress ing s tee l  sha l l  no t  be  less  than the  va lue  shown on 
the  pro jec t  p lans .   Each jack used sha l l  be  equ ipped wi th e i ther a 
p ressure  gauge or  a  load ce l l  to  de termine the  jack ing fo rce .   A l l  jacks 
and gauges sha l l  be  ca l ibra ted  as  a  un i t  and sha l l  be  accompan ied  by  a 
cer t i f ied  ca l ib ra t ion  char t .  

A l l  gauges sha l l  be  e i ther a  read ing d ia l  a t  leas t  6  inches in  d iameter  o r  
a  d ig i ta l  d isp lay  ind ica tor .   The increments  shown on the  read ing d ia l  
gauge sha l l  no t  exceed 2  percent  o f  the  jack ing fo rce .   The d ig i ta l  d isp lay 
ind ica tor  sha l l  be  readab le  by  normal  v is ion  a t  a  d is tance grea ter  than 
10  fee t .   A l l  gauges sha l l  show a  load accuracy  o f  1 percent  o f  the  load,  
f rom 1  percent  to  100 percent  o f  the  capac i ty  o f  the  gauge.  

The cer t i f ied  ca l ibra t ion  char ts  fo r  the  hydrau l ic  jacks  and pressure 
gauges may be  checked be fore  and dur ing jacking opera t ions  wi th 
Depar tment - fu rn ished load ce l ls .   I f  the  cer t i f ied  ca l ib ra t ion  is  found to 
be  in  e r ro r ,  the  opera t ion sha l l  be  immedia te ly  d iscont inued un t i l  a  new 
cer t i f ied  ca l ib ra t ion  is  perfo rmed by  the  cont rac tor .  

Weld ing or  a  we ld ing ground sha l l  no t  be done near  p res tress ing s tee l  
and duc ts .   Weld ing near  p res t ressed work  sha l l  be done on ly  i f  spec i f ied 
on  the  pro jec t  p lans  or  d i rec ted  by  the  Engineer .  

The tens ion ing process  sha l l  be  so  conducted  tha t  the  fo rce  be ing 
app l ied  and the  e longat ion  o f  the  pres t ress ing s tee l  may be  measured 
a t  a l l  t imes.   The ac tua l  e longat ion  ob ta ined f rom the  ca l ib ra ted  fo rce 
va lue  sha l l  be  compared wi th  the  theore t ica l  ca lcula ted  e longat ion .   I f  
the  ac tua l  measured e longat ion  d i f fe rs  by  more than 5 percent  o f  the 
theore t ica l  ca lcu la ted  e longat ion ,  the  en t i re  opera t ion  sha l l  be  care fu l ly  
checked and the  source  o f  the er ro r  de termined and cor rec ted  be fore 
proceed ing wi th  the  tens ion ing.   A record  o f  the  pres t ress ing fo rce  and 
e longat ions  sha l l  be  kept  a t  a l l  t imes and submi t ted  to  the  Engineer  fo r  
approva l .  

(B)   Pretensioning Precast  Concrete:  

The tens ion ing fo rce  in  p re tens ioned s t rands sha l l  no t  be  t rans fer red  to 
the  member  un t i l  tes ts  on  cy l inder  spec imens made and cured  under  the 
same cond i t ions  as  the  member  ind ica tes  the  requ i red  compress ive 
re lease s t rength  has  been a t ta ined.   Th is  sha l l  cons t i tu te  the  end o f  the 
cur ing per iod .  

The re lease o f  the s t rands  sha l l  be f rom one or  bo th  ends  o f  the cas t ing 
bed depend ing upon wh ich  method produces  the  leas t  movement  o f  i tems 
in  the  cas t ing bed and the  leas t  hor izon ta l  eccent r ic i ty  o f  the  in i t ia l  
p res t ress ing fo rce  in  the  member .  

Al l  p re tens ioned i tems sha l l  be  tens ioned e i ther by  s ingle  s t rand or  
mu l t ip le  s t rand jacks .  St ress ing gauges,  jacks,  and o ther  re la ted 
equ ipment  sha l l  be  ca l ib ra ted  annua l ly  o r  more  f requent ly  i f  necessary .   
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The manufac turer  sha l l  supp ly  ca l ib ra t ion  repor ts  when requested  by  the 
Depar tment .  

No more  than one sp l ice  chuck  sha l l  be  used on  a  cab le  s t rand.   Sp l ice 
chucks  wi l l  no t  be  a l lowed wi th in  the  member .  St rands  to  be  sp l iced  sha l l  
have the  same lay  o r  d i rec t ion  o f  twis t .  When mul t ip le  cab le  tens ion ing 
is  employed,  the  use  o f  sp l ice  chucks  sha l l  be  l imi ted  to 10 percent o f  
the  cab le  s t rand to  be  tens ioned or  a l l  cab le  s t rands  to  be  tens ioned. 

Each p lan t  sha l l  be  requ ired  to  supp ly  load ce l ls  to  measure  fo rce  on 
each produc t ion  bed as  d i rec ted  by  the  Engineer .   Th is  may inc lude load 
ce l ls  p laced on  cab le  s t rand be tween chucks and the  dead men 
(anchorage bu lkheads)  on bo th  s t ra igh t  and harped s t rands ,  a t  bo th  the 
l i ve  and dead ends .   Load ce l ls  sha l l  be  used as  necessary  to mon i to r  
the  gauge pressure  dur ing s t ress ing opera t ions ,  abutment  ro ta t ion ,  and 
bed shor ten ing.   Load ce l ls  sha l l  be  ca l ib ra ted  annua l ly  o r  more 
f requent ly  i f  necessary .  

I f  loss  o f  fo rce  is  suspec ted ,  load  ce l ls  sha l l  be p laced be tween the 
s t ress ing chucks and the  anchorage on an  everyday  bas is  to  ver i fy  
s t ress ing fo rces  fo r  each produc t ion  bed.   When a l l  losses  have been 
ver i f ied  fo r  each produc t ion  bed and s tress ing va lues  are  wi th in 
to le rances ,  load  ce l ls  shal l  be  used da i ly  as  needed to  mon i to r  s t ress ing 
fo rces  o f  each s t ress ing jack .  Per iod ica l ly ,  load  ce l ls  sha l l  be p laced 
be tween s t rand chucks  and anchorage as  ver i f i ca t ion .   

A l l  cab le  s t rands  sha l l  be p laced wi th in  1 /4  inch o f  the  s t rand loca t ions 
ind ica ted  on  the  approved shop drawings .   A l l  ho ld  downs and cab le 
loca t ions  sha l l  be  c lear ly  marked on  the  approved drawings .  

At  no  t ime sha l l  a  cab le  st rand wh ich  has  been prev ious ly  s t ressed and 
used ou ts ide a  Precas t /Pres t ress produc t  o r  member  be  used a t  a  la te r  
t ime wi th in  another  Precas t /Pres t ress  member .  Cab le  s t rand sha l l  be 
f ree  o f  de le te r ious  mater ia ls  such as  re lease agents ,  o i ls ,  grease,  d i r t ,  
mud,  o r  o ther fo re ign  matte rs .   Any  cab le  found in  such cond i t ion  sha l l  
be  c leaned or  removed,  based on  the  inspec tor ’s  observa t ions .  

Jack ing the pres t ress ing s tee l  sha l l  be per fo rmed in  two increments .   An 
in i t ia l  tens ion  sha l l  be  app l ied  to  the  s t rands  to  s t ra igh ten  them,  to  
e l imina te  s lack  and prov ide  a s ta r t ing or  re fe rence po in t  fo r  measur ing 
e longat ion .   The f ina l  tens ion  sha l l  then  be  app l ied  and e longat ion  of  
s t rands measured. Elongat ions  sha l l  be measured to  the neares t  1 /8 
inch .  

No more  than one broken wi re  wi l l  be  permi t ted  in  a s ingle  s t rand.  

Anchor ing dev ices  sha l l  be  capab le  o f  ho ld ing s t rands  wi th  a  min imum 
of  d i f fe ren t ia l  s l ippage.   St r ing ing o f  fo l lowing lengths  o f  s t rand 
incorpora t ing po in ts  p rev ious ly  gr ipped wi th in  lengths  to  be  s t ressed wi l l  
no t  be  permi t ted .   Any  ro ta t ion  o f  the  s t rand sha l l  be  l imi ted  to  no t  more 
than one revo lu t ion  per  100 fee t  o f  exposed s t rand.  
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Harped s t rand sha l l  be  tens ioned f rom both  the  l i ve  and dead ends ,  
except  fo r  the  fo l lowing:  

(1 )  I f  one member  is  to  be  produced; 

(2 )  I f  mu l t ip le  s t rand tens ion ing is  used and cab les  are  
ver t ica l ly  d isp laced in to  the   cor rec t  he igh t .   Load ce l ls  
sha l l  be  used to  ver i fy  the  fo rce ;  and 

(3 )  I f  load ce l l  ver i f ies fo rce  af te r  s t ress ing f rom the  l i ve end. 

At  no  t ime sha l l  s t ress ing opera t ions  exceed 80  percent  o f  the  min imum 
u l t imate  tens i le  s t rength  fo r  the  cab le  s t rand as  l is ted  in  the  approved 
shop drawings .  

In i t ia l  s t ress ing fo rce  shal l  no t  exceed 25  percent  o f  the  f ina l  fo rce .  

De- tens ion ing o f  cab les sha l l  no t  be  per fo rmed unt i l  concre te  tes t  
cy l inders ind ica te  re lease s t rength  has  been a t ta ined.   De- tens ion ing 
sha l l  be  per fo rmed in  a  manner  tha t  keeps  the  pres tress ing fo rces  near ly  
symmetr ica l  about  the  vert ica l  ax is  o f  the  produc t  and: 

(1 )  Min imizes  shock  to  the  member ;  

(2 )  Min imizes  movement  aga ins t  res t ra ined i tems such as 
fo rms,  inser ts  and ho ld  downs;  

(3 )  Prevents  overs t ress ing or  damaging i tems;  

(4 )  Prevents  shock and thermo-crack ing tha t  may be  caused 
by  us ing acce le ra ted  cur ing such as  s team or  rad ian t  
heat ;  and 

(5 )  De- tens ion ing sha l l  be per fo rmed immedia te ly  a f te r  
cur ing and the  remova l  o f  fo rms,  cur ing b lankets ,  ta rps ,  
o r  p las t ic  cover ings  wh i le  the concre te is  warm and 
mois t .  

When ordered by the Engineer ,  p res t ress ing s t rands  in  precas t  i tems,  i f  
tens ioned ind iv idua l ly ,  sha l l  be  checked by  the  cont rac tor  for  loss  o f  
fo rce  no t  more  than 3  hours  p r io r  to  p lac ing concre te  fo r  the  i tems.   The 
method and equ ipment for  check ing the  loss  o f  fo rce  sha l l  be sub jec t  to 
approva l  by  the  Engineer .   A l l  s t rands  wh ich  show a  loss  o f  p res t ress  in 
excess  o f  3  percent  sha l l  be  re tens ioned to  the  or ig ina l  jack ing fo rce .  

When concre te  has  no t  been p laced wi th in  72  hours o f  the  tens ion ing o f  
the  pres t ress ing s t rands ,  re tens ion ing o f  a l l  s t rands  wi l l  be  requ i red  
pr io r  to  p lac ing o f  the  concre te .  
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(C)   Post -Tensioning Cast - in -Place Concrete:  

Pres t ress ing s tee l  fo r  pos t - tens ion ing,  wh ich  is  ins ta l led  in  s t ruc tu res 
pr io r  to  p lac ing and cur ing o f  the  concre te ,  sha l l  be  cont inuous ly 
p ro tec ted  aga ins t  rus t  o r  o ther  cor ros ion  un t i l  grou ted  by  means o f  an 
approved cor ros ion inh ib i to r  p laced in  the  duc ts o r  app l ied  to the s tee l  
in  the  duc t .   I f  the  s t rands are  in  the duc t  a t  the  t ime concre te is  p laced, 
no  tens ion ing wi l l  be a l lowed un t i l  i t  i s  demonst ra ted  to the sa t is fac t ion 
o f  the  Engineer  tha t  the  pres t ress ing s t rands  are  f ree  and unbonded in 
the  duc t .  

When pres t ress ing s tee l  fo r  pos t - tens ion ing is  ins ta l led  in  the  duc ts  a f te r  
comple t ion  o f  concre te cur ing,  and i f  s t ress ing and grou t ing  are  
comple ted  wi th in  10  days  a f te r  the  ins ta l la t ion  o f  the  pres t ress ing s tee l ,  
rus t  wh ich  may fo rm dur ing the  10  days  wi l l  no t  be  cause for  re jec t ion  
o f  the  s tee l .  

Except  as  here in  prov ided,  cas t - in -p lace  concre te  sha l l  no t  be 
pres t ressed un t i l  a t  leas t  seven days  a f te r  the  last  concre te  has  been 
p laced in  the  s t ruc tu re  to  be  pres t ressed and un t i l  the  compress ive 
s t rength  o f  a l l  p laced concre te ,  has  reached the  requ i red  s t rength  fo r  
jack ing.  

Pres t ress ing s tee l  sha l l  be  tens ioned by  jack ing f rom each end o f  the 
tendon fo r  con t inuous  s t ruc tu res un less o therwise no ted on the pro jec t  
p lans .   Such jack ing o f  bo th  ends  need no t  be  done s imu l taneous ly ,  
un less  spec i f i ca l ly  ind ica ted  on  the  p lans  or  in  the  Spec ia l  Prov is ions .  

Pres t ress ing s tee l  may be  tens ioned by  jack ing f rom one end on ly  fo r  
s imp le  span s t ruc tu res .  

Shou ld  the  cont rac tor  e lec t  to  fu rn ish  an  anchor ing dev ice  o f  a  type 
wh ich  is  su f f ic ien t ly  la rge and wh ich  is  used in  conjunc t ion  wi th  a  s tee l  
gr i l lage  embedded in  the  concre te tha t  e f fec t ive ly  d is t r ibu tes the 
compress ive  s t resses to  the  concre te ,  the  s tee l  d is t r ibu t ion  p la tes  or  
assembl ies  may be  omi t ted .  

Where  the end o f  a  pos t - tens ioned assembly  is  no t  covered by concre te,  
the  anchor ing dev ices  sha l l  be recessed so  tha t  the ends  o f  the 
pres t ress ing s tee l  and a l l  par ts  o f  the  anchor ing dev ices are a t  leas t  2 
inches  ins ide  o f  the  end sur face  o f  the  i tems,  un less  a  grea ter  
embedment  is  shown on the  pro jec t  p lans .  Fo l lowing pos t - tens ion ing,  
the  recesses  sha l l  be  f i l led  wi th  concre te  fo r  the  st ruc tu re  and f in ished 
f lush .  

At  no  t ime wi l l  a  cu t t ing to rch  be  a l lowed for  cu t t ing pres t ress ing s teel  
fo r  cas t - in -p lace  pres t ressed s t ruc tu res .  
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602-3 .07 Grout ing of  Post -Tensioned Members:  

Post - tens ioned pres t ress ing s tee l  sha l l  be  bonded to  the  concre te  by 
comple te ly  f i l l ing the  en t i re  vo id  space be tween the  duc t  and the  tendon 
wi th  grou t .  

A l l  o f  the  tendons in  a  cas t - in -p lace  concre te  s t ructu re  sha l l  have been 
fu l ly  tens ioned and anchored pr io r  to  any  grou t ing opera t ion .  

The grou t  sha l l  be  mixed in  mechan ica l  mix ing equ ipment  o f  a  type  tha t  
p roduces  un i fo rm and thorough ly  mixed grou t .   Water  sha l l  be  f i rs t  added 
to  the  mixer  fo l lowed by cement .   Retemper ing o f  grou t  wi l l  no t  be 
permi t ted .   A l l  grou t  sha l l  pass th rough a  screen wi th  1 /8 - inch  max imum 
c lear  open ings  pr io r  to  being p laced in the  grou t ing equ ipment  and sha l l  
be  cont inuous ly  agi ta ted  un t i l  i t  i s  pumped. 

The qua l i ty  o f  the  grou t  sha l l  be  de termined by  the  Engineer  in  
accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 311.  The 
e f f lux  t ime o f  a grou t  sample  immedia te ly  a f te r  mix ing sha l l  be no t  less 
than 11  seconds.  

The max imum tempera ture  o f  the  grou t  sha l l  be 90  degrees  F and the 
min imum 50 degrees  F.  

Grout ing equ ipment  sha l l  be  capab le  o f  grou t ing a t  a  p ressure  o f  a t  leas t  
150 pounds per  square  inch  and sha l l  be  fu rn ished wi th  a  p ressure  gauge 
hav ing a  fu l l -sca le  read ing o f  no t  more  than 300 pounds per  square  inch .   
Max imum grout ing  pressure  sha l l  no t  exceed 250 pounds per  square 
inch .  

Standby f lush ing equ ipment  capab le  o f  deve lop ing a  pumping pressure  
o f  250 pounds per  square  inch  and o f  su f f ic ien t  capac i ty  to  f lush  ou t  any 
par t ia l l y  grou ted  duc ts  sha l l  be  prov ided and ava i lab le  a t  the  job  s i te.   
Equ ipment  capab le  o f  p rov id ing dry ,  o i l  f ree  compressed a i r  for  remov ing 
water  f rom the  duc ts  sha l l  a lso  be  ava i lab le  a t  the  s i te .  

A l l  duc ts  sha l l  be c lean and f ree  o f  de le te r ious mater ia ls  tha t  wou ld 
impa i r  bond ing o f  the  grou t  o r  in te r fe re  wi th  grou t ing procedures .   
Compressed a i r  used to  b low th rough the  duc ts  sha l l  be o i l - f ree and 
water - f ree . Immedia te ly  pr io r  to  grou t ing,  the  cont rac tor  sha l l  check  a l l  
in le t  and ou t le t  p ipes  to ver i fy  they  are  capab le o f  accept ing grou t  
in jec t ion .  

Grout  in jec t ion  p ipes  sha l l  be  f i t ted  wi th  pos i t i ve  mechan ica l  shu to f f  
va lves .   E jec t ion  p ipes sha l l  be  f i t ted  wi th  va lves  capab le  o f  wi ths tand ing 
the  pumping pressures .   Va lves  sha l l  no t  be  removed or  opened un t i l  the 
day  fo l lowing the  grou t ing opera t ion ,  un less  o therwise  approved by  the 
Engineer .   Draped tendons exceed ing 400 fee t  sha l l  be  vented a t  a l l  h igh  
po in ts .   Grout  ven ts  sha l l  be  made o f  r ig id  tub ing or  p ipe  wi th  th readed 
f i t t ings  and shuto f f  va lves.  
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Grout  sha l l  be  in jec ted  a t  the  low end o f  the  duc t  and cont inuous ly 
wasted  a t  the  ou t le t  un t i l  no  v is ib le  s lugs  o f  water  o r  a i r  a re  e jec ted .   
The ou t le t  p ipe  sha l l  then  be  c losed and the duc t  sha l l  then  be 
pressur ized .   The pressur ized  duc t  sha l l  ma in ta in  a  min imum pressure 
o f  75 pounds per square  inch  fo r  a  min imum t ime o f  one minute .   The 
va lve  a t  the  in le t  sha l l  then  be  c losed wh i le  ma in ta in ing th is  min imum 
pressure .  

I f  comple te  grou t ing o f  t he  duc t  cannot  be  ach ieved or  the  grou t ing 
opera t ion  is  in te r rup ted ,  the  cont rac tor  sha l l  f lush the  grou t  ou t  o f  the 
duc t  immedia te ly  wi th  water .  

When hot  weather  cond i t ions  wou ld cont r ibu te to qu ick  s t i f fen ing o f  the 
grou t ,  the  grou t  sha l l  be  coo led  by  approved methods  as necessary  to 
p revent  b lockages dur ing pumping opera t ions .   The use o f  an  approved 
chemica l  admix tu re  shou ld  a lso  be  cons idered fo r  inc reas ing the 
pumping e f f ic iency  and/or  t ime o f  se t .  

When f reez ing weather  cond i t ions  are  an t ic ipa ted  dur ing and fo l lowing 
the  p lacement  o f  grou t ,  the  cont rac tor  sha l l  p rov ide  adequate  means to 
p ro tec t  the  grou t  in  the  duc ts  f rom damage by  f reez ing.  

Vib ra t ion  f rom cont rac tor  con t ro l led  equ ipment  sha l l  be  e l imina ted  wi th in 
100 fee t  dur ing grou t ing and fo r  a  per iod  o f  24  hours  a f te r  grou t ing.   

The sur faces  o f  concre te  aga ins t  wh ich  concre te  encasement over 
anchorage assembl ies  is  to  be  p laced sha l l  be  abras ive  b las t  c leaned 
and aggregate  exposed a f te r  grou t ing o f  the  duc ts  has  been comple ted .  

602-3 .08 Finishing Precast  Concrete:  

The f in ish ing o f  p recas t  concre te b r idge s t ruc tu res  sha l l  comply wi th  the 
requ i rements  o f  Subsec t ion  601-3 .05  o f  the  spec i f ica t ions .   In  add i t ion ,  
those ex ter io r  sur faces  o f  ex te r io r  b r idge s t ruc tu res normal ly  in  the  v iew 
o f  veh icu la r  o r  pedes t r ian t ra f f i c  sha l l  be  f in ished in accordance wi th  the 
requ i rements  fo r  a  Class  I I  F in ish .  

Un less  o therwise  spec i f ied  on  the  p lans ,  the  top  surface  o f  I -beams,  box 
beams,  and f la t  s labs  sha l l  be  roughened wi th  a hand t ine  rake wh i le  the 
concre te  is  s t i l l  p las t ic .  

A l l  p ro jec t ing s t rands  tha t  a re  no t  schedu led  to  remain  fo r  fu tu re 
embedment  sha l l  be  cu t  o f f  a t  the  sur face  o f  the  concre te .   St rands  that  
a re  to remain sha l l  be cu t  and bent  to the d imens ions shown on the 
p lans .   I f  the  end o f  the  precas t  b r idge member  is  no t  embedded in  cas t -
in -p lace concre te ,  then a l l  the  s t rands  sha l l  be  cu t  o r  ground f lush wi th 
the  sur face  o f  the concre te  and thorough ly  coated  wi th  a  b i tumast ic  type 
sea lan t .  

Exposed uncoated  re in fo rc ing bars  and s t rand sha l l  be  c leaned o f  
concre te  la i tance and o ther  fo re ign  mater ia ls .   I f  concre te  la i tance is  
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a l lowed to  harden and o ther  fo re ign  mater ia ls  a re a l lowed to  remain  on 
the  bars ,  then abras ive  b las t  methods  sha l l  be  conducted  fo r  c lean ing.   
The c lean ing o f  exposed epoxy-coated  re in fo rc ing s tee l  sha l l  be  l imi ted 
to  methods  no t  damaging to  the  coat ing,  the actua l  c lean ing to  be 
comple ted  wh i le  the  concre te  la i tance are  s t i l l  p las t ic .   Any  damage done 
to  the  epoxy  coat ing shal l  be  repa i red  in  accordance wi th  Subsec t ion 
605-3 .03(B)  o f  the  spec i f ica t ions .  

The work  descr ibed in  th is  subsec t ion sha l l  be  accompl ished in  the 
produc t ion  yard  o f  the  precas t  manufac turer .   Precas t  b r idge s t ruc tu res 
wi l l  be  approved for  t ranspor ta t ion  based on  the fo l lowing c r i te r ia ;  the 
member  has  been inspec ted  and approved by the  Depar tment ,  a  
min imum of  14  days  have passed s ince  concre te  p lacement ,  and the  28-
day  compress ive  s t rength requ i rement  has  been met .  

602-4 Method of  Measurement:  

No measurement  o r  d i rec t  payment  wi l l  be  made fo r  p res t ress ing precas t  
concre te ,  the  cos t  be ing cons idered as  inc luded in  the  cos t  o f  p recas t  
concre te  i tems. 

Pres t ress ing concre te  in  cas t - in -p lace  s t ruc tu res  wi l l  be  measured by 
the  approx imate  s ta t ion  for  wh ich  a  lump sum i tem is  l i s ted  in  the  b idd ing 
schedu le  fo r  such work .  

602-5 Basis  of  Payment:  

Pres t ress ing cas t - in -p lace  concre te  wi l l  be  pa id  a t  the  cont rac t  lump sum 
pr ice ,  comple te  in  p lace .  

Furn ish ing and p lac ing re in fo rcement  no t  shown on the  pro jec t  p lans  and 
requ i red  on ly  fo r  anchorage zone recesses ,  b locks ,  duc t  t ies ,  and 
gr i l lage  assembl ies ,  as  recommended by  the  pos t - tens ion ing sys tem 
used,  sha l l  be  cons idered as  inc luded in  the  lump sum pr ice  pa id  for  
p res t ress ing cas t - in -p lace  concre te .  

Furn ish ing and p lac ing concre te  used in  g i rder web f la res  and fo r  
concre te  used in  ex terna l  anchorage b locks ,  inc lud ing cover  o f  
d is t r ibu t ion  p la tes ,  sha l l  be  cons idered as  inc luded in  the  cont rac t  lump 
sum pr ice  pa id  fo r  p res t ress ing cas t - in -p lace  concre te .  

Par t ia l  payments  may be made in  accordance wi th  the  prov is ions  o f  
Subsec t ion  109.07  o f  the  spec i f i ca t ions .  

Payments  wi l l  be  made on the  bas is  o f  the  fo l lowing:  

(A)  Ins ta l la t ion  o f  Duc ts :  25  Percent  o f  Cont rac t  Lump Sum 

(B)  Ins ta l la t ion  o f  Tendons:  50  Percent  o f  Cont rac t  Lump Sum 
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(C)  Comple t ion  o f  Tens ion ing:  15  Percent  o f  Cont rac t  Lump Sum 

(D)  Comple t ion  o f  Grout ing:  10  Percent  o f  Cont rac t  Lump Sum 

SECTION 603 PILING:  

603-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  the  furn ish ing and dr iv ing 
p i les  a t  the loca t ions  and in  accordance wi th  the de ta i ls  shown on the 
p lans  and in  accordance wi th  the  requ i rements  o f  these spec i f i ca t ions .  

Pi l ing sha l l  cons is t  o f  s tee l  p i les ,  cas t - in-p lace  concre te  p i les ,  p recas t  
concre te  p i les ,  and t imber  p i les  and sha l l  be o f  the  k inds ,  s izes ,  and 
lengths  shown on the  pro jec t  p lans .  

When load tes t  p i les  a re  shown on the  pro jec t  p lans ,  p i le  load ing tes ts 
sha l l  be  per fo rmed on sa id  tes t  p i les  in  accordance wi th  the 
requ i rements  o f  the  Spec ia l  Prov is ions  and as  d i rected  by  the  Engineer .  

603-2 Mater ia ls :  

603-2 .01 Steel  Pi les:  

Stee l  p i les  sha l l  be o f  the sec t ion shown on the  pro jec t  p lans  and sha l l  
be  s t ruc tu ra l  s tee l  con forming to  the  requ i rements  o f  AASHTO M 183.  

Pi le  po in ts ,  when spec i f ied  on the pro jec t  p lans or  o rdered by the 
Engineer ,  sha l l  be  cas t  s tee l  and be  spec ia l ly  manufac tured fo r  hard p i le  
d r iv ing.  

603-2 .02 Cast - in-Place Concrete  Pi les:  

Cast - in -p lace  concre te  p i les  sha l l  cons is t  o f  s tee l  she l ls  dr iven 
permanent ly  to  the  requ i red  bear ing va lue  and penet ra t ion  and f i l led  wi th 
concre te .  

Concre te  fo r  f i l l ing cas t - in-p lace concre te p i les sha l l  be  Class  S Por t land 
cement  concre te o f  the compress ive s t rength  shown on the  p lans  and 
sha l l  con form to  the  requ irements  o f  Sec t ion 1006 o f  the spec i f i ca t ions .  

Stee l  she l ls  sha l l  be  o f  the  d iameter ,  th ickness,  length ,  and des ign 
shown on the  pro jec t  p lans .   The she l ls  sha l l  be  o f  su f f ic ien t  s t rength 
and r ig id i ty  to  permi t  d r iv ing and to  p revent  d is tor t ion  caused by  so i l  
p ressures  or  the  dr iv ing o f  ad jacent  p i les .   The she l ls  sha l l  a lso  be 
su f f ic ien t ly  water t igh t  to  exc lude water  dur ing the  p lac ing o f  the  
concre te .  
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Un less  o therwise  shown on the  p lans  or  o rdered by  the  Engineer ,  s tee l  
she l ls  sha l l  be equ ipped wi th  c losed dr iv ing t ips .   Dr iv ing t ips  sha l l  be 
no t  more  than 1 /2 inch  grea ter  in  d iameter  than the d iameter  o f  the  she l l  
a t  the t ip .   Closed dr iv ing t ips  may cons is t  o f  f la t  s tee l  p la tes  o f  su f f ic ien t  
s t rength  to  su i t  p i le  d r iv ing cond i t ions or  may be  cas t  s tee l  po in ts 
su i tab le  fo r  d r iv ing cond i t ions .   The use o f  wedge t ips  cons t ruc ted o f  f la t  
s tee l  p la tes  wi l l  no t  be  permi t ted .  

Re in fo rc ing s tee l  sha l l  be  as  shown on the  pro jec t  p lans  and sha l l  
con form to  the  prov is ions o f  Sec t ion  1003 o f  the  spec i f i ca t ions .  

603-2 .03 Precast  Concrete  Pi les:  

Precas t  concre te  p i les  sha l l  be  e i ther  convent iona l ly  re in fo rced concre te 
p i les  o r  p recas t  p res t ressed p i les  wi th  p res t ressed s tee l  s t rands . 

Concre te  sha l l  be  Class  S concre te  o f  the  compress ive  s t rength  shown 
on the  p lans  and sha l l  con form to  the  requ i rements  o f  Sec t ion  1006 of  
the  spec i f i ca t ions .  

Precas t  concre te  p i les  sha l l  be  cons t ruc ted  in  accordance wi th  the 
de ta i ls  shown on the  p lans  and in  accordance wi th  the  requ i rements  o f  
Sec t ion  601 o f  the spec i f ica t ions .   Pres t ress ing sha l l  be in  accordance 
wi th  the  requ i rements  o f  Sec t ion  602 o f  the  spec i f i ca t ions  us ing the  
pre tens ion ing method. 

Stee l  re in fo rcement  sha l l  con form to  the  requ i rements  o f  Sec t ion  1003 
o f  the  spec i f i ca t ions .  

Precas t  concre te  p i les  sha l l  be  fabr ica ted  on  cas t ing beds  founded on 
permanent  concre te  foundat ions  us ing s tee l  fo rms,  un less  o therwise 
approved by  the  Engineer.   Outer  fo rms sha l l  enc lose  a l l  except  the  top 
hor izon ta l  sur face  o f  the  p i le .   The s ide  fo rms may have a  max imum dra f t  
on  each s ide  no t  exceed ing 1 /4  inch  per  foo t .   A l l  corners  sha l l  be 
chamfered 2  inches  or  rounded to  a  2 - inch  rad ius .  

Forms fo r  p i les sha l l  be such as  to  avo id  the  fo rmat ion  o f  f ins  a t  the 
in te rsec t ion  o f  the  sur faces .   The top  o f  the  concre te  cas t ing sha l l  be 
g iven a  un i fo rmly  smooth  f in ish  to  match  the  f in ish  sur face  a t  the  fo rmed 
s ides .  

Pi le  ends  sha l l  have p lane sur faces  and be  perpend icu la r  to  the 
longi tud ina l  ax is  o f  the  p i le .   The max imum sweep (dev ia t ion  f rom 
s t ra igh tness  measured a long two perpend icu la r  faces  o f  the p i le  wh i le 
no t  sub jec t  to  bend ing fo rces)  sha l l  no t  exceed 1 /8  inch  in  any  10  fee t  
o f  i t s  length ,  3 /8  inch  in  any  40  fee t ,  o r  3 /16 inch t imes to ta l  length  in  
fee t  d iv ided by  20  fee t .  

P ick-up  po in ts  fo r  p i les  sha l l  be  p la in ly  marked on  a l l  p i les  a f te r  remova l  
o f  the fo rms,  un less spec ia l  l i f t ing dev ices  are  a t tached fo r  p ick -up and 
a l l  l i f t ing sha l l  be  done a t  these po in ts .  
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The use o f  spec ia l  embedded or  a t tached l i f t ing devices ,  the  employment 
o f  o ther  p ick -up po in ts  o r  any o ther method o f  p ick-up  sha l l  be  sub ject  
to  wr i t ten  approva l  by  the Engineer .  

603-2 .04 T imber  Pi les:  

Al l  t imber  p i les  sha l l  con form to  the  requ i rements  of  ASTM D25.   Trea ted 
t imber  p i les  sha l l  be e i ther  Southern  ye l low p ine ,  Ponderosa p ine ,  
Douglas  f i r  o r  Larch .   A l l  p i les  fo r  permanent  s truc tures  sha l l  be  c leaned. 

T imber  p i les  requ i r ing t rea tment  sha l l  be pressure  t rea ted in  accordance 
wi th  the  requ i rements  o f  AASHTO M 133.  

Trea ted  p i les  wi l l  be  inspec ted  fo r  grade and qua l i ty  be fore  t rea tment 
and each p iece  accepted fo r  t rea tment  wi l l  be  hammer-marked on  the 
bu t t  end wi th  the  regis te red  brand o f  the  inspec tor .  

603-2 .05 Paint :  

Pain t  fo r  s tee l  p i les  o r  meta l  she l ls  sha l l  be  o f  the  type  shown on the 
pro jec t  p lans  and sha l l  con form to  the  requ i rements  o f  Sec t ion  1002 o f  
the  spec i f i ca t ions .  

603-2 .06 Cert i f icates: 

Cer t i f i ca tes  o f  Ana lys is  conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  furn ished for  a l l  s tee l  p i l ing and 
s tee l  she l ls  used. 

603-3 Construct ion Requirements:  

603-3 .01 Genera l :  

When the  pro jec t  p lans  or  spec i f i ca t ions  permi t  the  use  o f  more  than one 
type o f  p i le ,  the  same type o f  p i le  sha l l  be  used fo r  a l l  p i les  wi th in  each 
ind iv idua l  foo t ing,  un less o therwise  permi t ted  by  the  Engineer .   The  
cont rac tor  sha l l  be  respons ib le  fo r  fu rn ish ing p i l ing o f  su f f ic ien t  length 
to  ob ta in  the  penet ra t ion  and bear ing va lue  requ i red .  

603-3 .02 Predr i l led Holes:  

Pi les  to  be  dr iven  th rough embankment  cons t ruc ted  by the  cont rac tor  
sha l l  be  dr iven in  ho les dr i l led  or  spudded th rough the  embankment  when 
shown on the  pro jec t  p lans  or  o rdered by  the  Engineer .   The ho le  sha l l  
have a  d iameter  o f  no t  less  than the  grea tes t  d imens ion  o f  the  p i le  c ross 
sec t ion p lus 6  inches .   Af te r  d r iv ing the  p i le ,  the space around the  p i le  
sha l l  be  f i l led  to  ground sur face  wi th  d ry  sand or  pea grave l  or  as 
spec i f ied  on  the  p lans .  
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603-3 .03 Equipment:  

(A)   Genera l :  

Steam or  a i r  hammers  sha l l  be  fu rn ished wi th  bo i le r  o r  a i r  capac i ty  a t  
leas t  equa l  to  tha t  spec i f ied  by  the  manufac turer  of  the  hammers  to  be 
used.  The bo i le r  o r  compressor sha l l  be equ ipped wi th  an  accura te 
p ressure  gauge a t  a l l  t imes.   The va lve mechan ism and o ther  par ts  o f  
s team,  a i r ,  o r  d iese l  hammers  sha l l  be  main ta ined in  f i rs t  c lass  cond i t ion 
so  tha t  the  length  o f  s t roke  and number o f  b lows per  minu te  fo r  wh ich 
the  hammer  is  des igned wi l l  be  ob ta ined.   Ine f f ic ien t  s team,  a i r ,  o r  d iese l  
hammers  sha l l  no t  be  used.  

(B)   Hammers for  Steel  Pi les :  

Stee l  p i les  sha l l  be  dr iven  wi th  a  s team or  a i r  o r  d iese l  hammer  wh ich 
sha l l  deve lop  an  energy  per  b low o f  no t  less  than 15 ,000 foo t -pounds 
un less  o therwise  spec i f ied  on  the  pro jec t  p lans .  

(C)   Hammers for  Meta l  Shel ls :  

Meta l  she l ls  fo r  cas t - in-p lace  concre te p i les  sha l l  be  dr iven  wi th  a  s team 
or  a i r  o r  d iese l  hammer .   For  she l ls  d r iven  wi th  the  a id  o f  a mandre l ,  the 
combined we igh t  o f  the  she l l  and the  mandre l  sha l l  be  cons idered as  the 
we igh t  o f  the  p i le .   The hammer  sha l l  deve lop  an  energy  per  b low o f  not  
less  than one foo t -pound fo r  each pound o f  we igh t  d r iven .   In  no  case 
sha l l  the  to ta l  energy  deve loped by  the  hammer  be  less  than 10 ,000 foo t -
pounds per  b low fo r  d r iv ing she l ls  wi th  a  mandre l .   Hammers  used to  
d r ive  meta l  she l ls  wi thout  a  mandre l  sha l l  deve lop an  energy  per  b low 
o f  no t  less  than 15 ,000 foo t -pounds.  

(D)   Hammers for  T imber  Pi les: 

Drop hammers  may be  used fo r  t imber  p i les  and sha l l  we igh  no t  less 
than 3 ,000 pounds and sha l l  be  equ ipped wi th  e f f i c ien t  leads  and 
ho is t ing equ ipment .   The fa l l  o f  the  hammer  sha l l  no t  exceed 12  fee t .  

(E)   Leads:  

Pi le  d r iver  leads sha l l  be  cons t ruc ted  in such a  manner  as  to a f fo rd 
f reedom o f  movement  to  the  hammer  and they  sha l l  be  b locked or  b raced 
so  tha t  the  in i t ia l  d r iv ing o f  the  p i le  can be  done wi thout  ro ta t ion  or  
sh i f t ing o f  the  p i le  and to  assure  concent r ic  h i ts  on  the  p i les .  

(F)   Fol lowers:  

Dr iv ing o f  p i les  wi th  fo l lowers  wi l l  no t  be  permi t ted.  
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603-3 .04 Dr iv ing Pi les:  

(A)   Genera l :  

Al l  p i les  sha l l  be  dr iven  to  a  min imum bear ing va lue  or  to  a  requ i red  t ip  
e leva t ion  or  a  combina t ion  o f  bo th ,  as  fo l lows: 

Where  a  min imum bear ing va lue  is  spec i f ied ,  a l l  p i les  sha l l  be  dr iven  to 
a  bear ing va lue  no t  less  than tha t  spec i f ied ,  regard less  o f  t ip  e leva t ion.   
Where  a requ i red  t ip  e leva t ion is  spec i f ied and no  bear ing va lue  is  
spec i f ied ,  a l l  p i les  sha l l  be  dr iven  to  a t  leas t  the  requ i red  t ip  e leva t ion 
us ing a  hammer  tha t  is  capab le  o f  overcoming the  so i l  res is tance to 
reach tha t  e leva t ion  wi thout  caus ing damage to  the  p i le .   Where  a  
min imum bear ing va lue  and a  requ i red  t ip  e leva t ion  are  bo th  spec i f ied ,  
the  p i les  sha l l  be  dr iven  to  a  bear ing va lue  no t  less  than tha t  spec i f ied 
and,  in  add i t ion ,  i f  the  requ i red  t ip  e leva t ion  has  no t  been a t ta ined,  sha l l  
be  dr iven  fu r ther  to  the  requ i red  t ip  e leva t ion .   The requ i red  t ip  e leva t ion 
sha l l  be  the  es t imated  t ip  e leva t ion  shown on the pro jec t  p lans  or  the 
ad jus ted  e leva t ion  when a l lowed by the  pro jec t  p lans  fo r  inc reased 
bear ing va lue .  

Pi les  sha l l  no t  be  dr iven  un t i l  a f te r  the  excavat ion or  embankment  in  the 
area  o f  the  p i l ing is  comple te .   Any  mater ia l  fo rced up  be tween the  p i les 
sha l l  be  removed to  cor rec t  e leva t ion wi thout  cost  to  the  Depar tment 
be fore  concre te  fo r  the  foundat ion  is  p laced. 

Pi les  sha l l  be  accura te ly  spaced and sha l l  be  dr iven  e i ther  ver t ica l ly  or  
to  the  ba t te r  shown on the  pro jec t  p lans .   For  t res t le  work  and fo r  p i les 
wh ich  ex tend above ground in  the  comple ted  s t ruc tu re ,  care  sha l l  be 
exerc ised to  ob ta in  p roper  a l ignment .   P i les  mater ia l ly  ou t  o f  l ine  sha l l  
be  pu l led  and redr iven  or  add i t iona l  p i les  sha l l  be  dr iven  as  d i rec ted .   
P i les  wh ich  are  to  be  capped sha l l  be  accura te ly  cu t  o f f  so  tha t  t rue 
bear ing is  ob ta ined on  a l l  p i les  wi thout  the  use  o f  sh ims.   P i les  cu t  o f f  
o therwise  sha l l  be  rep laced. 

Inso far  as  p rac t icab le ,  the  dr iv ing o f  ind iv idual  p i les  sha l l  be  a  
cont inuous  opera t ion .  

(B)   Dr iv ing Steel  Pi les:  

The heads o f  s tee l  p i les  sha l l  be cu t  square ly  and a  cas t  o r  s t ruc tu ra l  
s tee l  d r iv ing head or  cap sha l l  be  used to  ho ld  the  ax is  o f  the  p i le  in  l ine 
wi th  the  ax is  o f  the  hammer  and to  p revent  excess ive  upset t ing o f  the 
p i le  head under  ex t remely hard  dr iv ing cond i t ions .  

(C)   Dr iv ing Meta l  Shel ls :  

An approved dr iv ing head,  as fu rn ished by  the  manufac turer  o r  equa l ,  
wh ich  sha l l  be  o f  p roper  s ize  and des ign  fo r  the part icu la r  s ize  and type 
o f  hammer  to be used,  sha l l  be  prov ided to d is t r ibu te  proper ly  the 
hammer  b lows and to  p revent  damage to  the  she l l  wh i le  d r iv ing.  
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The cont rac tor  sha l l  have ava i lab le  a t  a l l  t imes a su i tab le  l igh t ,  o f  an  
approved type,  fo r  thorough ly  i l lumina t ing the  in ter io r  o f  the  p i le  she l ls  
fo r  the i r  en t i re  length  a f te r  be ing dr iven .   Any shel l  tha t  shows bends,  
k inks  or  o ther  de format ions  incur red  dur ing the  process  o f  d r iv ing tha t  
wou ld  impa i r  the  s t rength  or  e f f i c iency  o f  the  comple ted  p i le  sha l l  be 
rep laced as  d i rec ted  by the  Engineer  and a t  the  expense o f  the 
cont rac tor .   Af te r  a l l  the  she l ls  have been dr iven  to  p roper  a l ignment ,  
spac ing and e leva t ion  and cu t  o f f  a t  the  requ i red e leva t ion ,  they sha l l  
be  g iven a  f ina l  inspec t ion  be fore  they  are  f i l led wi th  concre te .   Any 
water  o r  o ther  fo re ign  subs tance found in  them sha l l  be  removed.   Any 
requ i red  re in fo rc ing s tee l  sha l l  be  p laced in to the  she l l  and suppor ted 
and b locked to  ho ld  i t  in  pos i t ion  dur ing the  concre t ing opera t ion .  

Upon approva l ,  the  she l ls  sha l l  be  f i l led  wi th  concre te  in  the  presence 
o f  the Engineer .   The concre te  sha l l  be  p laced in layers and v ib ra ted in 
accordance wi th  the  requ i rements  o f  Subsec t ion  601-3 .03  o f  the 
spec i f i ca t ions .  

(D)   Dr iv ing T imber  Pi les:  

Long p i les  sha l l  be  adequate ly  suppor ted  aga ins t  la te ra l  buck l ing dur ing 
the  dr iv ing process .  

Al l  t imber  p i les  sha l l  have square  recu t  heads and t ips  and when 
necessary ,  the  heads shal l  be  accura te ly  shaped or  chamfered to  take 
r ings  or  head b locks .  

Co l la rs ,  bands ,  o r  o ther  dev ices  sha l l  be  prov ided where  necessary  to 
p revent  sp l i t t ing or  b rooming o f  the  t imber  p i les .   T ips  sha l l  be  proper ly  
fo rmed to  take  shoes  i f ,  in  the  judgment  o f  the  Engineer ,  shoes  are  found 
necessary .   They  sha l l  be  fu rn ished and a t tached to  the  p i les  by  the 
cont rac tor  as  d i rec ted .   The cont rac tor  sha l l  do  a l l  work  necessary  o r  
inc identa l  to  the  fu rn ish ing and proper  f i t t ing and fas ten ing o f  sa id  shoes 
to  the  p i les  and any  o ther work  necessary  in  d r iv ing the  p i les .  

Trea ted  t imber  p i les sha l l  be  care fu l ly  hand led so tha t  the ou ter  f ibers 
a re  no t  b roken or  undu ly in ju red .   Trea ted p i les wh ich  have been rough ly 
hand led  in  sh ipment  o r  dr iv ing wi l l  be  re jec ted .   A l l  t rea ted  p i les  sha l l  
be  hand led  by  f iber  rope s l ings  or  o ther  means wh ich  wi l l  no t  b reak  the 
ou ter  f ibers .   The use o f  peav ies ,  can t  hooks ,  o r  o ther  sharp  too ls  wi l l  
no t  be  a l lowed. 

The heads or  bu t ts  o f  a l l  t rea ted t imber  p i les ,  except those to be encased 
in  concre te ,  sha l l  be  t reated .   Af te r  the  p i les  have been dr iven  and cut  
o f f  to  the  proper  e leva t ion  fo r  the  c ross  cap,  the  sawed sur face  sha l l  be 
e i ther  covered wi th  th ree  app l ica t ions  o f  a  mixtu re  o f  60 percent 
c reosote  o i l  and  40  percent  roo f ing p i tch  or  the  sur face  sha l l  be 
thorough ly  b rush  coated  wi th  th ree  app l ica t ions  o f  ho t  c reosote  o i l  and 
covered wi th  ho t  roo f ing p i tch .   A cover ing o f  No.  24  gauge ga lvan ized 
s tee l  6  inches  in  d iameter la rger  than the  d iameter  o f  the  p i le  sha l l  then 
be  p laced on  the  p i le  head and bent  down over the s ides o f  the  p i le  to 
shed water .  
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(E)   Dr iv ing Precast  Concrete  Pi les:  

The heads o f  concre te  p i les  sha l l  be  pro tec ted  f rom d i rec t  impact  o f  the 
hammer  by  a  cush ion dr iv ing b lock .   The cush ion  sha l l  be main ta ined in 
good cond i t ion  dur ing the en t i re  d r iv ing opera t ion .  

(F)   Defect ive  Pi les: 

The methods  used in d r iv ing p i les  sha l l  no t  sub ject  them to  excess ive 
and undue abuse produc ing c rush ing and spa l l ing o f  concre te ,  in ju r ious 
sp l i t t ing,  sp l in te r ing,  and brooming o f  the  wood,  o r  de format ion  o f  the 
s tee l .   Man ipu la t ion  o f  p i les  to  fo rce  them in to p roper  pos i t ion ,  i f  
cons idered by  the  Engineer  to  be  excess ive ,  wi l l  no t  be  permi t ted .  

A concre te  p i le  wi l l  be  cons idered de fec t ive  i f  i t  has  a  v is ib le c rack ,  o r  
c racks ,  ex tend ing around the  en t i re  per iphery  o f  the  p i le ,  o r  any  de fect  
wh ich ,  as de termined by  the  Engineer ,  a f fec ts the  st rength  or  l i fe  o f  the 
p i le .  

Defec t ive  or  damaged p i les ,  p i les  wh ich  are  dr iven  mater ia l ly  ou t  o f  
pos i t ion or  t imber  p i les  wh ich  have been cu t  too  shor t  wi l l  be re jec ted .   
Re jec ted  p i les  and any  fa lsework  p i les  sha l l  be  removed or  cu t  a t  leas t  
2  fee t  be low the f ina l  ground sur face ,  except  tha t  re jec ted p i les wh ich 
wi l l  in te r fe re  wi th  the  work  sha l l  be  removed.   Re jec ted  she l l  p i les  wh ich 
are  le f t  in  p lace  sha l l  be f i l led  wi th  u t i l i t y  concre te  conforming to  the 
requ i rements  o f  Sec t ion  922 o f  the  spec i f i ca t ions .  

Al l  p i les  pushed up  by  the dr iv ing o f  ad jacent  p i les  o r  by  any  o ther  cause 
sha l l  be  dr iven  down aga in .  

603-3 .05 Pi le  Spl ices:  

Timber  p i les  sha l l  no t  be  sp l iced ,  except  upon wr i t ten  permiss ion  o f  the 
Engineer ,  in  wh ich  case the  method o f  sp l ic ing sha l l  be  in  accordance 
wi th  a  work ing drawing submi t ted  by  the  cont rac tor  to  the  Engineer  for  
approva l .  

Meta l  she l ls  and s tee l  p i les  sha l l  be  sp l iced  in  accordance wi th  the 
de ta i ls  shown on the  p lans .   The ind isc r imina te  sp l ic ing o f  s tee l  p i les 
wi l l  no t  be  a l lowed. 

Sp l ic ing o f  meta l  she l ls  and s tee l  p i les  sha l l  be accompl ished on ly  by 
we lders  who have been prequa l i f ied  and cer t i f ied fo r  the  type  o f  we ld  
requ i red .  

Precas t  concre te  p i les  sha l l  no t  be  sp l iced  bu t  ins tead sha l l  be  ex tended 
by  cas t ing a  fu r ther  length  on  top  o f  the  p i le  in  accordance wi th  the 
de ta i ls  shown on the  pro jec t  p lans .   Precas t  p i les sha l l  no t  be ex tended 
un less  spec i f ied  on  the  pro jec t  p lans  or  au thor ized  in  wr i t ing by  the  
Engineer .   I f  fu r ther  dr iv ing is  requ i red ,  i t  sha l l  no t  be done un t i l  the 
concre te  has  reached i ts  28-day  s t rength .  
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In  any case where  the  pro jec t  p lans do no t  show deta i ls  o f  a sp l ic ing 
method,  sp l ices  sha l l  no t  be  made unt i l  the  Engineer  has  approved the 
method proposed by  the  cont rac tor .  

603-3 .06 Pi le  Cutof f :  

Af te r  d r iv ing has  been comple ted ,  a l l  p i les  sha l l  be  cu t  a t  the  e leva t ion 
de termined by the Engineer .   Cut -o f f  mater ia l  de termined to be wor th 
sa lvaging sha l l  be s tockp i led  a t  an  access ib le  and approved loca t ion on 
the  s i te fo r  remova l  by  Depar tment  fo rces .   Mater ia l  de termined to be 
unsat is fac to ry  fo r  sa lvaging sha l l  be  removed f rom the  s i te  and d isposed 
o f  by  the cont rac tor .   Stee l  p i les  and s tee l  she l ls  wh ich  are  less  than 5 
fee t  in  length  wi l l  be  cons idered unsat is fac to ry  fo r  sa lvage and sha l l  
become the  proper ty  o f  the  cont rac tor .  

Each p i le  sha l l  be  cu t  on a  p lane normal  to  i ts  ax is .   Embedment  and 
anchorage in to  concre te caps  or  foo t ings  sha l l  be prov ided as shown on 
the  pro jec t  p lans .  

Un less  o therwise  shown on the pro jec t  p lans ,  p recas t  concre te  p i les 
sha l l  be  t r immed o f f  to  3 inches above the  bo t tom o f  the cap or  foo t ing 
and the  edges beve led .   Ver t ica l  re in fo rcement  sha l l  be  cu t  o f f  to  p rov ide 
18  inches  o f  embedment ,  and pres t ress ing s t rands  sha l l  be  cu t  o f f  to  
p rov ide 24 inches  o f  embedment  in to the cap or  foo t ing.   Any  concre te 
damaged be low cu t -o f f  e leva t ion  in  the  dr iv ing or  cu t t ing sha l l  be  
removed to  so l id  mater ia l  and the  p i le  bu i l t  back up  to  e leva t ion  as 
spec i f ied  under  Subsec t ion  603-3 .04  o f  the  spec i f i ca t ions .  

603-3 .07 Paint ing Meta l  Pi les:  

When s tee l  p i les  o r  meta l  she l ls  fo r  cas t - in -p lace  concre te p i les  a re 
d r iven  and por t ions  o f  these p i les  e i ther  ex tend above the  ground or  
above the  water  sur face ,  a l l  sur face  thereo f  tha t  wi l l  be  exposed in  the 
comple ted  work  sha l l  be  pro tec ted  by  th ree  coats  o f  pa in t .   The 
pro tec t ion  sha l l  ex tend f rom an e leva t ion  2  fee t  be low the  ground sur face 
or  2  fee t  be low low water  leve l  when the  p i les  a re  in  water ,  to  the  top  o f  
the  exposed por t ion  o f  the  p i le .  

Pa in t ing o f  p i les  sha l l  be  in  accordance wi th  the  requ i rements  o f  Sec t ion 
610 o f  the  spec i f i ca t ions .  

603-3 .08 Determinat ion of  Bear ing Values:  

The bear ing va lue  o f  each p i le  tha t  is  d r iven by a  hammer  sha l l  be 
measured by the dr iv ing fo rmula  as spec i f ied here in .   The contrac tor  
sha l l  p rov ide  fac i l i t ies  and coopera t ion  to  the  Engineer  as  needed to 
ob ta in  the  da ta  requ i red  fo r  th is  purpose. 
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TABLE 603-1  
Type of  Pi le  Type of  Hammer  Formula  

 
T imber  and Stee l  
 

Drop  P 2 F H
S 1

=
+ .0  

 
Meta l  She l ls  fo r  
Cas t - In -Place 
Concre te ,  
T imber ,  
and Stee l  

Single -Ac t ing  
 Power  P 2 F H

S 0
=

+ .1  

Doub le-Ac t ing 
Power  

(Use e i ther  fo rmula)  

( )
P

2 H F Ap
S 0

=
+

+ .1  
P 2 E

S 0
=

+ .1  
Notes :  
 

P =safe  a l lowab le  bear ing va lue  o f  p i les ,  in  pounds.  
F = force  o f  s t r ik ing par ts  o f  the  hammer ,  in  pounds.  
H = fa l l  o f  hammer ,  in  fee t .  
S =average penet ra t ion ,  in  inches  per  b low,  fo r  the las t  f ive 
to  10 b lows fo r  drop hammers ,  and the las t  10 to 20  b lows 
fo r  s team or  a i r  and d iesel  hammers .  
A =e f fec t ive  a rea  o f  p is ton ,  in  square  inches . 
p  =mean e f fec t ive  s team or  a i r  p ressure ,  in  pounds per 
square  inch .  
E =manufac turer 's  ra t ing o f  energy  deve loped by  the 
hammer ,  in  foo t -pounds per  b low.  

 
The fo rmulas  in  Tab le  603-1  are  app l icab le  on ly  when: 

(A)  The hammer  has  a  f ree  fa l l ,  except  fo r  double-ac t ing 
hammers ;  

(B)  The head o f  the  p i le  is  not  b roomed or  c rushed; 

(C)  The penet ra t ion  is  reasonab ly  un i fo rm;  and 

(D)  There  is  no  apprec iab le  bounce a f te r  the  b low.   I f  there  is  an 
observab le  bounce,  the  va lue  o f  H sha l l  be  reduced by  twice 
the  bounce he igh t .  

603-4 Method of  Measurement:  

603-4 .01 Furnishing Pi les:  

Furn ish ing p i les  wi l l  be  measured to  the  neares t  l inear  foo t  o f  p i les 
fu rn ished in  accordance wi th  the  lengths  spec i f ied on  the  pro jec t  p lans 
or  o rdered by  the  Engineer ,  except  tha t  no  measurement  fo r  payment 
wi l l  be  made fo r  fu rn ish ing p i les  wh ich  are  subsequent ly  damaged in  
hand l ing or  d r iv ing to  the  ex ten t  tha t  they  are  unusab le .  
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603-4 .02 Dr iv ing Pi les:  

Dr iv ing p i les  wi l l  be  measured to  the  neares t  l inear  foo t  f rom the  t ip  to 
the  requ i red  cu t -o f f  po in t  o f  a l l  p i les  sa t is fac to r i ly  d r iven . 

603-4 .03 Spl ic ing Pi les:  

Spl ic ing p i les  wi l l  be  measured as  a  un i t  fo r  each sp l ice  made,  when 
sp l ic ing is  requ i red because o f  p i le  lengths  dr iven  in  excess  o f  those 
spec i f ied  on  the  pro jec t  p lans  or  o rdered by  the  Engineer .  

No measurement  fo r  payment  wi l l  be  made o f  sp l ices  made to  ob ta in  p i le  
lengths  in  accordance wi th  the  de ta i ls  shown on the  pro jec t  p lans  or  
o rdered by  the  Engineer .  

603-5 Basis  of  Payment:  

603-5 .01 Genera l :  

The accepted quant i t ies of  each o f  the i tems o f  work l i s ted on the b idd ing 
schedu le ,  measured as prov ided above,  wi l l  be  paid  fo r  a t  the cont rac t  
un i t  p r ice ,  as  fo l lows:   When more  than one type o f  p i l ing is  shown,  each 
type wi l l  be  l i s ted  on  the  b idd ing schedu le  and pa id  fo r  separa te ly .  

603-5 .02 Furnishing Pi les:  

The cont rac t  p r ice  for  furn ish ing p i les sha l l  inc lude fu l l  compensat ion 
fo r  fu rn ish ing precas t  concre te  p i les ,  s tee l  p i les ,  p i le  po in ts  o r  shoes ,  
meta l  she l ls  o r  p ipe  cas ings  ( fo r  cas t - in -p lace  concre te  p i les ) ,  o r  t imber 
p i les  de l ivered to  the  s i te  o f  the  work ,  in  the quant i t ies ,  types ,  and s izes 
spec i f ied and lengths spec i f ied  or  o rdered,  in  a  cond i t ion ready  to be 
dr iven .  

Furn ish ing,  f i t t ing,  and fas ten ing meta l  shoes  fo r  t imber  p i les  wi l l  be  
pa id  fo r  in  accordance wi th  the requ i rements o f  Subsec t ion  104.02  o f  
the  spec i f i ca t ions .  

603-5 .03 Dr iv ing Pi les:  

The cont rac t  p r ice  fo r  d r iv ing p i les  sha l l  inc lude fu l l  compensat ion  fo r  
p lac ing p i les and meta l  she l ls  o r  p ipe  cas ings  and dr iv ing them a t  the  
loca t ions spec i f ied  and to the  requ i red  bear ing va lue  and t ip  e leva t ion ;  
fu rn ish ing and p lac ing Por t land cement  concre te and re in fo rc ing s tee l  in  
meta l  she l ls  fo r  cas t - in -p lace  concre te  p i les ;  fo r  cu t t ing p i les  o f f  and 
fu rn ish ing and ins ta l l ing anchor ing dev ices ;  and fo r  pa in t ing p i l ing as 
requ i red .  

The cont rac t  p r ice  fo r  d r iv ing p i les  sha l l  a lso  inc lude fu l l  compensat ion 
fo r  je t t ing,  d r i l l ing,  b las t ing or  o ther  s imi la r  work  as  necessary  to  ob ta in 
the  requ i red  t ip  e leva t ion and fu rn ish ing and a t tach ing brackets ,  lugs ,  
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core  s toppers ,  o r  o ther  s imi la r  dev ices  to  inc rease the  bear ing va lue  o f  
the  p i les ,  when such work o r  mater ia ls  is  spec i f ied  on  the  pro jec t  p lans 
or  in  the  Spec ia l  Prov is ions .  

When the  work  and mater ia ls  descr ibed in  the  preced ing paragraph are 
no t  spec i f ied on the pro jec t  p lans ,  bu t  the Engineer de termines ,  o r  i t  has 
been demonst ra ted  to  the Engineer ’s  sa t is fac t ion ,  tha t  the  requ i red  t ip  
e leva t ion  cannot  be  reached wi thout  je t t ing,  d r i l l i ng,  b las t ing,  o r  o ther  
s imi la r  work ,  o r  tha t  the  requ i red  bear ing va lue  cannot  be  ob ta ined 
wi thout  the  use  o f  b rackets ,  lugs ,  core  s toppers ,  o r  o ther  s imi la r  dev ices ,  
the  Engineer  wi l l  o rder such work  to be per formed and such mater ia ls  to 
be  fu rn ished as  the  Engineer  cons iders  necessary  under  the  cond i t ions 
encountered in  o rder  tha t  the  requ i red  t ip  e leva t ion  or  bear ing va lue  may 
be  ob ta ined.  Mater ia ls  and labor necessary to  accompl ish  the 
requ i rements  wi l l  be  pa id  fo r  in  accordance wi th  the  prov is ions  o f  
Subsec t ion  104.02  o f  the  spec i f i ca t ions .  

603-5 .04 Spl ic ing Pi les:  

The cont rac t  p r ice fo r  sp l ic ing p i les  sha l l  inc lude fu l l  compensat ion  fo r  
fu rn ish ing a l l  mater ia ls  and labor  and sp l ic ing p i les  in  accordance wi th  
the  spec i f i ca t ions  and the de ta i ls  shown on the  pro jec t  p lans .  

Payment  fo r  sp l ic ing p i les  wi l l  be  made a t  the  cont rac t  un i t  p r ice  per 
sp l ice  de termined by mult ip ly ing the  cont rac t  un i t  p r ice  per  l inear  foo t  
fo r  fu rn ish ing the  p i le  by  a  fac to r  o f  f i ve .  

The to ta l  quant i ty  o f  sp l ic ing p i les  necessary  to  comple te  the  work  may 
vary  cons iderab ly  f rom the  quant i ty  shown in  the  b idd ing schedu le;   
however ,  no  ad jus tment in  the cont rac t  un i t  p r ice  due to an inc rease or  
decrease in  quant i ty ,  as  p rov ided fo r  in  Subsec t ion  104.02  o f  the 
spec i f i ca t ions ,  wi l l  be  made fo r  th is  cont rac t  i tem.  

SECTION 604 STEEL STRUCTURES:  

604-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  cons t ruc t ing s tee l  s t ruc tu res 
in  accordance wi th  the  deta i ls  shown on the  p lans  and the  requ i rements 
o f  these spec i f i ca t ions .   The work  sha l l  inc lude furn ish ing,  fabr ica t ing,  
e rec t ing,  and pa in t ing the  s t ruc tu ra l  s tee l  and o ther  meta ls  and 
per fo rming a l l  work  requ i red  to  comple te  the  br idge s t ruc tu res  and o ther 
s t ruc tu res .  
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604-2 Mater ia ls :  

604-2 .01 Structura l  Stee l :  

Struc tura l  s tee l  sha l l  con form to  the  requ i rements  of  ASTM A36,  un less 
o therwise  spec i f ied  or  shown on the  p lans .  

Al l  ro l led  sec t ion  g i rders  o r  s t ruc tu ra l  s tee l  p la te  used fo r  the  fabr ica t ion  
o f  tens ion  f langes ,  web p la tes ,  eyebars  and hanger  p la tes  and fo r  sp l ice 
p la tes  o f  tens ion  f langes  and eyebars  sha l l  meet  the  longi tud ina l  Charpy  
V-notch  impact  va lue  requ i rements  spec i f ied here in .   Sampl ing 
procedures  sha l l  con form to  the  prov is ions  in ASTM A673.   The H (Heat)  
f requency  o f  tes t ing sha l l  be  used fo r  s t ruc tu ra l  s tee ls  conforming to  
ASTM A36,  A572 and A588.   The P (Piece)  f requency  o f  tes t ing sha l l  be  
used fo r  s t ruc tu ra l  s tee l  con forming to  ASTM A514.   Charpy  V-notch 
impact  va lues  sha l l  be  determined in  accordance wi th  ASTM E23.  

Charpy  V-notch  (CVN)  impact  va lues  sha l l  con form to  the  fo l lowing  
min imum va lues :  

  Mater ia l  Impact  Value:  
( foot -pounds at  Temp.  °F)  

ASTM A36  15  a t  40  °F 
ASTM A572*   15  a t  40  °F 
ASTM A588*  2  inches  and under 15  a t  40  °F 
ASTM A588*  Over  2  to  4  inches 20  a t  40  °F 
ASTM A514 2-1 /2  inches  and under 25  a t  0  °F 
ASTM A514 Over  2 -1 /2  to  4  inches 35  a t  0  °F 
Note :  
 
* I f  y ie ld  po in t  o f  mater ia l  exceeds 65 ,000 ps i ,  the  tempera ture  
fo r  CVN impact  va lue  fo r  acceptab i l i t y  sha l l  be  reduced 15  °F fo r  
each increment  o f  10 ,000 ps i  above 65 ,000 ps i .  

 
604-2 .02 Steel  Structura l  Rivets:  

Stee l  s t ruc tu ra l  r i ve ts  shal l  con form to  the  requ i rements  o f  ASTM A502.  

604-2 .03 High-Strength Bol ts ,  Nuts  and Washers:  

High St rength  Bo l ts  sha l l  con form to  ASTM A325 except  as  may be 
mod i f ied  here in .  

The max imum hardness  fo r  ASTM A325 bo l ts  sha l l  be  34  RC.  

Nuts  and washers ,  appropr ia te  to  the  type  o f  h igh  s t rength  bo l t  to  be 
used,  sha l l  con form to  ASTM A563 or  A194,  fo r  nu ts ,  and F436,  fo r  
washers ,  respec t ive ly .  
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Nuts  sha l l  be  Grade 2H or  DH fo r  b lack  or  ga lvan ized bo l ts .   For 
ga lvan ized bo l ts  the  nu ts sha l l  be  over  tapped to  the  min imum amount  
requ i red  fo r  the  bo l t  assembly .  

A l l  nu ts ,  bo l ts ,  and washers  sha l l  have the  manufac turers '  mark ings  on 
them.  

(A)   Cert i f icate  of  Analysis:  

Each lo t  o f  bo l ts ,  nu ts ,  o r  washers  sha l l  be  accompan ied  by  a  Cer t i f i ca te 
o f  Ana lys is .  

The Cer t i f i ca te  o f  Ana lys is  sha l l  p rov ide  a  lo t  number  correspond ing to 
tha t  appear ing on  the  shipp ing package.   The cer t i f i ca t ion  sha l l  no te 
when and where  a l l  tes t ing was done,  inc lud ing the  ro ta t iona l -capac i ty  
tes ts  ind ica ted  here in ,  and sha l l  inc lude z inc  th ickness  when ga lvan ized 
bo l ts  and nu ts  are  used. 

Tes t ing to  be  inc luded in  the  Cer t i f i ca te  o f  Ana lys is  sha l l  be  done 
accord ing to  the  "sh ipp ing lo t "  method.   The min imum tes t ing requ i red  
is  as  fo l lows: 

(1 )  Rotat ional -Capaci ty  Test :  

High-s t rength  bo l ts ,  bo th  b lack  and ga lvan ized,  sha l l  be  sub jec ted  to  a 
ro ta t iona l -capac i ty  tes t  (ASTM A325,  Sec t ion  6 .2)  and sha l l  meet the 
fo l lowing requ i rements  when tes ted  by  the  manufac turer :  

(a )  The tes ted  bo l ts  sha l l  go  th rough two- t imes the 
requ i red  number  o f  tu rns  ( f rom snug t igh t  cond i t ions)  
ind ica ted  in  the  AASHTO Br idge Spec i f i ca t ion ,  Tab le  
11 .5B,  in  a  Sk idmore-Wi lhe lm Ca l ib ra to r ,  o r  
equ iva len t  tens ion  measur ing dev ice ,  wi thout  
s t r ipp ing or  fa i lu re ;  

(b )  Dur ing th is  tes t ,  the  max imum recorded tens ion  sha l l  
be  equa l  to  o r  grea ter  than 1 .15  t imes the  Requ i red 
Fas tener  Tens ion ,  as  spec i f ied  in  AASHTO Tab le  
11 .5A;  and 

(c )  The measured to rque to  p roduce the  Requ i red  
Fas tener  Tens ion  sha l l  not  exceed the  va lue ob ta ined 
by  the  fo l lowing equat ion :  

Torque=0.25  PD 

  Where :  Torque =Measured Torque,  in  foot -pounds 

     P  =Measured Bo l t  Tens ion ,  in  pounds 
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     D =Diameter ,  in  fee t  

(2 )  Proof  Load Tests:  

Proof  load  tes ts ,  per fo rmed by  the  manufac turer ,  a re  requ i red  fo r  the 
bo l ts  (ASTM A325)  and fo r  the  nu ts  (ASTM A563 or  A194) .   The proo f  
load  tes ts  fo r  nu ts  to  be  used wi th  ga lvan ized bo l ts  sha l l  be  per formed 
a f te r  ga lvan iz ing,  over  tapp ing and lubr ica t ing.  

(B)   Acceptance Test ing:  

High-s t rength  bo l ts ,  nu ts  and washers  wi l l  be  f ie ld  sampled  a t  random 
by  the  Engineer ,  accord ing to  the  "sh ipp ing lo t "  method,  upon rece ip t  o f  
the  bo l t  sh ipment  by  the cont rac tor .   A min imum of  th ree  bo l ts ,  wi th 
cor respond ing nu ts  and washers ,  o r  0 .1  percent  o f  the  lo t ,  fo r  lo ts  in  
excess  o f  3 ,000,  wi l l  be  sampled  fo r  acceptance tes t ing,  fo r  each bo l t  
d iameter .   Samples  wi l l  be  submi t ted to  ADOT Mater ia ls  Group or  a 
des ignated  tes t ing laboratory  fo r  the  fo l lowing tes ts :  

(1 )  Wedge Test :  

Bol ts  sha l l  be  tes ted in accordance wi th  ASTM F606,  Sec t ion 3 .5.   
Frac ture  sha l l  be  in the  body  or  th reads  o f  the  bo l t  wi thout  any  f rac tu re  
a t  the  junc t ion  o f  the  head and body .  

(2 )  Rockwel l  Hardness:  

Rockwel l  hardness sha l l  be  de termined in  accordance wi th  ASTM E18 
wi th in  the  spec i f ied max imum shown above fo r  bo l ts .   Nuts  and washers 
wi l l  on ly  be  tes ted  fo r  Rockwel l  hardness ,  in  accordance wi th  ASTM E18,  
to  conf i rm compl iance wi th  ASTM A563 or  A194 fo r  nu ts  and F436 fo r  
washers .  

I f  any  o f  the  tes t  bo l ts  fa i l  e i ther  o f  the  above acceptance tes ts ,  the 
en t i re  lo t  wh ich  i t  represents  wi l l  be  re jec ted .   S imi la r ly ,  i f  any  o f  the 
nu ts  or  washers  fa i l  the Rockwel l  Hardness Tes t ,  the  en t i re  lo t  o f  nu ts 
o r  washers  wi l l  be  re jec ted .  

(C)   Insta l la t ion:  

Al l  ga lvan ized nu ts  sha l l  be  lubr ica ted  wi th  a  lubr ican t  con ta in ing a 
v is ib le  dye  so  tha t  a  v isua l  check  can be made fo r  the  lubr ican t  a t  the 
t ime o f  f ie ld  ins ta l la t ion .   B lack  bo l ts  must  be  "o i ly "  to  the  touch when 
ins ta l led .   Weathered or  rus ted  bo l ts  sha l l  be  c leaned and re - lubr ica ted  
pr io r  to  ins ta l la t ion .  

Ins ta l la t ion  o f  a l l -h igh  s t rength  bo l ts  sha l l  be in  accordance wi th 
paragraph 11 .5 .6 .4 ,  " Ins ta l la t ion , ”  o f  the  AASHTO Br idge Spec i f i ca t ions .   
Of  par t icu la r  impor tance is  ob ta in ing the  "snug t igh t "  cond i t ion  as 
de f ined in  paragraph 11 .5.6 .4 .4  fo r  any  method o f  f ina l  t igh ten ing.  
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A Sk idmore-Wi lhe lm Ca l ib ra to r  o r  o ther  acceptab le  bo l t  tens ion 
ind ica t ing dev ice  wi l l  be  prov ided by  the  Depar tment  a t  each job  s i te  fo r  
use  dur ing bo l t  ins ta l la t ion .   Per iod ic  tes ts  (da i ly  when ca l ib ra ted  wrench 
t igh ten ing is  used)  wi l l  be  per fo rmed by  the  Depar tment  to  ensure  the 
as- ins ta l led  bo l t /nu t /washer  assembly  meets  the above requ i rements .   
[For  shor t  gr ip  bo l ts ,  d i rec t  tens ion  ind ica tors  (DTI )  wi th  so l id  p la tes  may 
be  used to  per fo rm th is  tes t .   The DTI  sha l l  be  checked wi th  a  longer  
gr ip  bo l t  in  the  Sk idmore-Wi lhe lm Ca l ib ra to r  f i rs t ] .  

The cos t  o f  fu rn ish ing tes t  bo l ts ,  nu ts  and washers  wi l l  no t  be  d i rec t ly  
re imbursed,  bu t  wi l l  be  cons idered inc identa l  to  the  cos t  o f  re la ted 
cont rac t  i tems.  

Su i tab le  nu ts  sha l l  con form to  the  requ i rements o f  ASTM A563 and 
su i tab le  hardened washers  sha l l  con form to  the  requ i rements  o f  ASTM 
F436.  

604-2 .04 Bol ts  and Nuts:  

Bol ts  and nu ts  sha l l  con form to  the  requ i rements  of  ASTM A307.  

604-2 .05 Steel  Forgings:  

Stee l  fo rg ings  sha l l  con form to  the  requ i rements  o f  Subsec t ion  1004-5 
o f  the  spec i f i ca t ions .  

604-2 .06 Cast ings:  

Carbon s tee l  cas t ings ,  gray  i ron  cas t ings  and mal leab le  i ron  cas t ings  
sha l l  con form to the requ i rements  o f  Subsec t ion  1004-6 o f  the 
spec i f i ca t ions .  

604-2 .07 Bronze Cast ings and Copper-Al loy  Plates:  

Bronze cas t ings  and copper -a l loy bear ings  and expans ion  p la tes sha l l  
con form to  the  requ i rements  o f  Subsec t ion  1004-7  o f  the  spec i f i ca t ions .  

604-2 .08 Welded Stud Shear  Connectors:  

Shear  connector  s tuds sha l l  con form to  the  requ i rements  o f  ASTM A108,  
Grades  1015,  1018,  o r  1020,  and to  the  requ i rements  o f  Sec t ion  11,  
Div is ion  I I ,  Cons t ruc t ion  -  Stee l  St ruc tures ,  o f  the  AASHTO Standard 
Spec i f ica t ions  for  Highway Br idges .  

604-2 .09 Bear ing Pads:  

(A)   Preformed Fabr ic  Pads:  

Preformed fabr ic  pads  sha l l  con form to the  requ i rements  o f  Sec t ion  1013 
o f  the  spec i f i ca t ions .  
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(B)   Elastomer ic  Bear ing Pads:  

Elas tomer ic  bear ing pads sha l l  con form to  the  requ i rements  o f  Sec t ion 
1013 o f  the  spec i f i ca t ions.  

604-2 .10 Cert i f icat ion of  Structura l  Stee l :  

Cer t i f i ca tes  o f  Ana lys is  conforming to  the  requ i rements  o f  Subsec t ion 
106.05 o f  the  spec i f i ca t ions  sha l l  be submi t ted .   The cer t i f ica tes sha l l  
inc lude mi l l  hea t  tes t  repor ts  showing the  proper t ies  o f  each heat 
number .   Mi l l  tes t  reports  fo r  s t ruc tu ra l  s tee l  used fo r  those i tems 
spec i f ied in  Subsec t ion  604-2 .01 o f  the  spec i f i ca t ions  sha l l  a lso  inc lude 
the  resu l ts  o f  the  Charpy  V-notch  impact  tes t  va lues .  

604-3 Construct ion Requirements:  

604-3 .01 Shop and Working Drawings:  

The cont rac tor  sha l l  p repare  shop and work ing drawings  fo r  submi t ta l  in  
accordance wi th  the  requ i rements  o f  Subsec t ion  105.03  o f  the 
spec i f i ca t ions .  The submit ta l  sha l l  a l low su f f ic ien t  t ime fo r  rev iew based 
on  the  days  ident i f ied  in  Subsec t ion  105.03  o f  the  spec i f i ca t ions ,  wi th in 
the  cont rac tor ’s  schedu le o f  work .   

Work ing drawings  fo r  s tee l  s t ruc tu res  sha l l  show comple te  fabr ica t ion 
and erec t ion de ta i ls  inc lud ing fu l l  de ta i led  d imens ions and s izes  of  
component  par ts  o f  the  s t ruc tu re  and de ta i ls  o f  misce l laneous par ts  such 
as  p ins ,  nu ts ,  bo l ts ,  and r ive ts .  

604-3 .02 Fabr icat ion:  

Fabr ica t ion  o f  a l l  meta l  fo r  s tee l  s t ruc tu res  sha l l  be  in  accordance wi th  
the  approved shop drawings  and sha l l  con form to  the  requ i rements  o f  
Sec t ion  11 ,  Stee l  St ruc tures ,  o f  AASHTO LRFD Br idge Const ruc t ion 
Spec i f ica t ions ,  except  as  spec i f ied  here in .  

The s t ruc tu ra l  s tee l  fabr ica t ion  p lan t  sha l l  be  cer t i f ied  under  the  AISC 
Qua l i ty  Cer t i f i ca t ion  program to  the  s tandard and supp lementa l  
requ i rements  fo r  the  type  o f  work  be ing per formed.  The fo l lowing 
ca tegor ies  a re  de f ined under  the  AISC Qua l i ty  Cer t i f i ca t ion  program: 

 Cer t i f ied  Br idge Fabr ica tor  -  S imp le  (SBR)   
 Cer t i f ied  Br idge Fabr ica tor  -  In te rmed ia te  ( IBR)   
 Cer t i f ied  Br idge Fabr ica tor  -  Advanced (ABR)  
 Cer t i f ied  Br idge Manufac turer  -  Component  (CPT)  

Frac ture  Cr i t i ca l  members  must  be  fabr ica ted  a t  a  p lan t  tha t  has 
acqu i red  an  AISC Frac ture  Cr i t i ca l  Endorsement  (FCE) .  
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Fabr ica t ion  o f  s tee l  components  sha l l  no t  begin  un t i l  a r rangements  have 
been made fo r  shop inspec t ion .  

In  p lan ing the  sur faces  of  expans ion  bear ings ,  the cu t  o f  the  too l  sha l l  
be  in  the  d i rec t ion  o f  expans ion .  

604-3 .03 Subst i tut ions:  

Subst i tu t ions  o f  s t ruc tu ra l  s tee l  sec t ions  hav ing d i f fe ren t  d imens ions  or  
p roper t ies  o f  equa l  o r  grea ter  va lue than those shown on the pro jec t  
p lans  may be  made on ly  when approved in  wr i t ing by  the  Engineer .  

604-3 .04 Shop Inspect ion:  

For  shop inspec t ion o f  s t ruc tu ra l  s tee l  fabr ica t ion ,  the  cont rac tor  sha l l  
p rov ide  two wr i t ten  no t i f i ca t ions  to  the  Engineer ,  as fo l lows:  

(A)  F i rs t  wr i t ten  no t i f i ca t ion  sha l l  be submi t ted  a t  leas t  60  days  
pr io r  to  beginn ing work  in  the  shop per  the  requ i rements 
l i s ted  here in ,  and in Subsec t ions  604-3 .02 o f  the 
spec i f i ca t ions .  The f i rs t  wr i t ten  no t i f i ca t ion  sha l l  inc lude:   

(1 )  The name and address  o f  the  fabr ica tor ;  

(2 )  The approx imate  fabr ica t ion  schedu le ;  and 

(3 )  A descr ip t ion  o f  the  work  to  be  fabr ica ted .   

Approved shop drawings  are  no t  requ i red  a t  the  t ime o f  the 
f i rs t  wr i t ten  no t i f i ca t ion ,  bu t  a re  requ i red  be fore  fabr ica t ion 
begins .  Upon no t i f i ca t ion,  the  Engineer  wi l l  con tac t  ADOT 
Br idge Group to  ar range fo r  an inspec tor  to  be  ass igned to 
per fo rm the  s tee l  shop inspec t ion .  

(B)  Second wr i t ten  no t i f i ca t ion  sha l l  be  submi t ted  a t  leas t  seven 
work ing days pr io r  to  beginn ing work  in  the shop in o rder  fo r  
ADOT Br idge Group to  schedu le  the  shop inspec t ion .  

The cont rac tor  sha l l  fu rn ish  a l l  fac i l i t ies  fo r  the  inspec t ion o f  mater ia l  
and workmansh ip  in  the  shop in  accordance wi th the  requ i rements  o f  
Subsec t ion  106.06  o f  the  spec i f i ca t ions .   

Inspec t ion  a t  the  shop is  in tended as  a  means o f  fac i l i ta t ing the  work 
and avo id ing er ro rs ,  and i t  i s  express ly  unders tood tha t  i t  w i l l  no t  re l ieve 
the  cont rac tor  f rom any  respons ib i l i t y  in  regard  to  de fec t ive mater ia l  or  
workmansh ip  and the  necess i ty  o f  rep lac ing de fec t ive  mater ia l  o r  do ing 
the  work  aga in .  Re inspec t ion  cos ts  incur red  by  the  Depar tment  due to 
cont rac tor  e r ro rs  sha l l  be re imbursed by  the  cont rac tor .  
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604-3 .05 Galvaniz ing:  

(A)  St ruc tura l  Stee l  fo r  b r idges  sha l l  on ly  be  ga lvan ized when 
spec i f ied  on  the  pro jec t  p lans .   When ga lvan iz ing is  so  
spec i f ied ,  the members sha l l  be  ga lvan ized in accordance 
wi th  the  requ i rements  o f  ASTM A123.   The we igh t  o f  the 
coat ing ( to ta l  fo r  bo th  s ides)  sha l l  be  the  we igh t  spec i f ied .  

(B)  St ruc tura l  Stee l  fo r  minor  s t ruc tu res  and misce l laneous work 
sha l l  be  ga lvan ized when spec i f ied  on  the  pro jec t  p lans .   
When ga lvan iz ing is  so  spec i f ied ,  the  members sha l l  be  
ga lvan ized in  accordance wi th  the  requ i rements  o f  ASTM 
A123.   The we igh t  o f  the  coat ing ( to ta l  fo r  bo th  s ides)  sha l l  
be  the  we igh t  spec i f ied .  

Stee l  pos ts  sha l l  be  ga lvan ized in  accordance wi th  the  requ i rements  o f  
AASHTO M 111 or  ASTM A123.  

Stee l  f i t t ings ,  hardware ,  e tc . ,  sha l l  be  ga lvan ized,  when spec i f ied ,  in  
accordance wi th  the  requ i rements  o f  ASTM A153.   The we igh t  o f  the  
coat ing sha l l  be  as  spec i f ied  in  ASTM A153.  

604-3 .06 Welding:  

Al l  we ld ing and inspec t ion  o f  we ld ing fo r  s t ruc tura l  s tee l ,  except  for  
tubu la r  s t ruc tu res ,  sha l l  be  per fo rmed in  accordance wi th  the 
requ i rements  o f  the  most  recent  ed i t ion  o f  the ANSI /AASHTO/AWS 
Br idge Weld ing Code.   A l l  o ther  re fe rences to  the  Amer ican Weld ing 
Soc ie ty  (AWS) s t ruc tu ra l  we ld ing code AWS D1.1-80  and the  AASHTO 
Standard  Spec i f ica t ions  fo r  we ld ing o f  s t ruc tu ra l  s tee l  h ighway br idges 
are  de le ted .  

The use o f  e lec t ro -s lag we ld ing process  on  s t ructu ra l  s tee l  wi l l  no t  be 
permi t ted .  

In  add i t ion  to  the  above requ i rements ,  we ld ing o f  Frac ture  Cr i t i ca l  
Members  (FCMS) sha l l  be  per fo rmed in  accordance wi th  the  AASHTO 
Guide  Spec i f ica t ions  fo r  Frac ture  Cr i t i ca l  Non-Redundant  Stee l  Br idge  
Members ,  1978,  rev ised to  da te .  

604-3 .07 Paint ing:  

Al l  s tee l  and i ron  sur faces  sha l l  be  c leaned and pa in ted  in  accordance 
wi th  the  requ i rements  o f  Sec t ion  610 o f  the  spec i f ica t ions .  

604-3 .08 Erect ion:  

Erec t ion  o f  s tee l  s t ruc tu res  sha l l  be  in  accordance wi th  the  requ i rements 
o f  Div is ion  I I ,  Cons t ruc t ion ,  Sec t ion 11 ,  Stee l  St ruc tures ,  o f  AASHTO 
Standard  Spec i f i ca t ions  fo r  Highway Br idges .  
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St ra igh ten ing o f  bent  meta l  members  wi l l  no t  be  permi t ted  un less 
o therwise  permi t ted  by  the  Engineer .  

604-4 Method of  Measurement:  

Struc tura l  s tee l  for  s tee l  s t ruc tu res  wi l l  be  measured by  the  pound or  
wi l l  no t  be measured bu t  wi l l  be  pa id  fo r  on  a lump sum bas is in  
accordance wi th  the  fo l lowing:  

(A)   Weight  Basis:  

Unless  o therwise  spec i f ied ,  th is  method o f  measurement  sha l l  con form 
to  the  requ i rements  o f  Ar t i c le  11 .7 ,  Div is ion  I I ,  Cons t ruc t ion ,  Sec t ion  11 ,  
Stee l  St ruc tures ,  o f  AASHTO Standard  Spec i f i ca t ions  fo r  Highway 
Br idges  and the pay quant i t ies  o f  s t ruc tu ra l  s tee l  wi l l  be  de termined on 
the  bas is  o f  computed ne t  we igh ts .  

The we igh ts  o f  p la tes  36  inches  or  less  in  wid th  wi l l  be  computed on  the 
bas is  o f  the  nomina l  we igh t  fo r  the i r  wid th  and th ickness  as  shown on 
the  pro jec t  p lans .  

(1 )  Structura l  Stee l :  

Al l  ro l led  sec t ion  g i rders ,  we lded p la te  g i rders ,  s t ruc tu ra l  s tee l  p la te  o r  
shapes used fo r  sp l ice  p la tes ,  s t i f feners  o r  d iaphragms,  shear 
connectors ,  cor respond ing we ld  meta l ,  nu ts ,  and bo l ts ,  wi l l  be  measured 
fo r  payment  as  s t ruc tu ra l  s tee l .  

(2 )  Structura l  Stee l  (Miscel laneous):  

Al l  o ther  s t ruc tu ra l  s tee l  i tems inc lud ing rockers ,  ro l le rs ,  bear ing p la tes,  
p ins  and nu ts ,  b rackets ,  p la tes ,  shapes fo r  s ign  mounts  on  br idges ,  s tee l  
t ra f f i c  ra i l ,  cor respond ing we ld  meta l ,  nu ts  and bo l ts ,  and s imi la r  s tee l  
i tems not  covered in  o ther  cont rac t  i tems wi l l  be  measured fo r  payment 
as  s t ruc tu ra l  s tee l  (miscel laneous) .  

(B)   Lump Sum Basis:  

The pro jec t  p lans  wi l l  show an es t imated ne t  we igh t  o f  s t ruc tu ra l  s tee l  
requ i red  fo r  the  s t ruc tu re work .   Th is  quant i ty  shal l  be  cons idered as 
approx imate  on ly .   I t  sha l l  be  the  respons ib i l i t y  o f  the  b idder  to 
de termine the  exac t  quant i t ies  o f  s t ruc tu ra l  s teel  f rom computa t ions 
based upon the  de ta i ls  and no tes  shown on the pro jec t  p lans .   No 
measurement  o f  the  quant i t ies  o f  s t ruc tu ra l  s teel  de termined by  the 
cont rac tor  wi l l  be  made,  un less  an  a l te ra t ion  in  the  work  is  o rdered.   
When an a l te ra t ion  in  the  work  is  o rdered wh ich  increases  or  decreases 
the  quant i ty  o f  s t ruc tu ra l  s tee l  requ i red ,  the  amount  o f  the  inc rease or  
decrease wi l l  be  measured by  the  pound. 
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604-5 Basis  of  Payment:  

Struc tura l  s tee l  fo r  use  in  s tee l  s t ruc tu res  wi l l  be  pa id  a t  the  cont rac t  
un i t  p r ice  per  pound or  a t  the  cont rac t  lump sum pr ice ,  comple te  in  p lace .  

When the  lump sum bas is  o f  payment  is  spec i f ied and an  a l te ra t ion  in  
the  work  is  o rdered which  inc reases  or  decreases  the  quant i ty  o f  
s t ruc tu ra l  s tee l  requ i red ,  a  theore t ica l  un i t  p r ice ,  de termined by  d iv id ing 
the  lump sum b id p r ice  by the  to ta l  es t imated  quant i ty  o f  s t ruc tu ra l  s tee l  
shown on the  pro jec t  p lans ,  wi l l  be  the  bas is  fo r  payment  fo r  the inc rease 
or  decrease in  quant i ty .   The theore t ica l  un i t  p r ice  wi l l  be  sub jec t  to  
ad jus tment ,  a l l  in  accordance wi th  the prov is ions o f  Subsec t ion  104.02 
o f  the  spec i f i ca t ions .  

No measurement  o r  d i rec t  payment  wi l l  be  made fo r  any  add i t iona l  
we igh t  resu l t ing f rom subs t i tu t ion  o f  s t ruc tu ra l  s tee l  sec t ions  as 
spec i f ied  in  Subsec t ion  604-3 .03  o f  the  spec i f i ca t ions .  

Par t ia l  payment  may be  made in  accordance wi th  the  prov is ions  o f  
Subsec t ion  109.07  o f  the  spec i f i ca t ions .  

SECTION 605 STEEL REINFORCEMENT:  

605-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fabr ica t ing,  fu rn ish ing,  and 
p lac ing s tee l  re in fo rcement  o f  the  qua l i ty ,  coa t ing,  type ,  s ize ,  shape, 
and quant i ty  des ignated ,  a l l  in  accordance wi th  the de ta i ls  shown on the 
pro jec t  p lans  and the  requ i rements  o f  these spec i f ica t ions .  

605-2 Mater ia ls :  

Stee l  re in fo rc ing bars ,  wi re ,  and we lded wi re  fabr ic  sha l l  con form to  the 
requ i rements  o f  Sec t ion  1003 o f  the  spec i f i ca t ions .  

605-3 Construct ion Requirements:  

605-3 .01 Genera l :  

When the  pro jec t  p lans show a  bar  l i s t  and bend ing d iagram,  the 
cont rac tor  sha l l  care fu l ly  check  the  schedu le  aga ins t  the  de ta i ls  in  
advance o f  o rder ing mater ia ls .  

When bar  bend ing d iagrams are  no t  shown on the pro jec t  p lans ,  shop 
drawings  and l i s ts  showing the  bend ing o f  re in fo rcement  bars  sha l l  be 
submi t ted  by  the  cont rac tor  to  the  Engineer  fo r  approva l ,  bu t  such 
approva l  sha l l  no t  re l ieve  the  cont rac tor  o f  respons ib i l i ty  fo r  the 
cor rec tness  o f  such drawings  and l i s ts .  
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Any  d isc repancy  or  e r ror  found by  the  cont rac tor  in  check ing a  bar  l i s t  
o r  bend ing d iagram shown on the  pro jec t  p lans  or  in  p repar ing shop 
drawings  or  l i s ts  sha l l  be  repor ted  immedia te ly  to  the  Engineer ,  and the 
d isc repancy  or  e r ro r  sha l l  be  cor rec ted  in  advance o f  fabr ica t ion  and 
de l ivery  o f  mater ia ls .  

Stee l  re in fo rcement  sha l l  be  pro tec ted  a t  a l l  t imes f rom damage.   When  
p laced in  the  work ,  a l l  re in fo rcement  sha l l  be  f ree  o f  d i r t ,  o i l ,  pa in t  and 
grease.   Rus t ,  sur face i r regu la r i t ies  o r  mi l l  sca le  sha l l  no t  be cause fo r  
re jec t ion ,  p rov ided the  we igh t ,  d imens ions ,  c ross-sec t iona l  a rea  and 
tens i le  p roper t ies  o f  a  manua l ly  wi re  b rushed tes t  spec imen are  no t  less 
than the  requ i rements  o f  these spec i f i ca t ions .  

When bend ing is  requ i red ,  i t  sha l l  be  done wi thout  the  use  o f  heat ,  and 
bars  hav ing c racks  or  sp l i ts  a t  the  bends wi l l  be  re jec ted .   Grade 40  bars 
wh ich  are No.  8  and la rger  and a l l  s izes  o f  Grade 60  bars sha l l  no t  be 
rebent  a t  the  same loca t ion .   Grade 40  bars  wh ich  are  s ize  No.  7  and 
smal le r  may be  rebent  once a t  the  same loca t ion .  

Re in fo rcement  sha l l  be  accura te ly  fabr ica ted  and p laced as  shown on 
the  p lans  and sha l l  be  f i rmly  he ld  in  p lace  by  wi re  t ies  a t  a l l  in te rsec t ions 
and sp l ices  wi th  16  gauge or  heav ie r  t ie  wi res  and wi th  p recas t  mor ta r  
b locks  or  fe r rous  meta l  cha i rs ,  spacers ,  meta l  hangers ,  suppor t ing 
wi res ,  o r  o ther  approved suppor ts  a t  the  spac ing necessary  to  ma in ta in 
the  spec i f ied  c learance of  the  re in fo rc ing s tee l .   The use o f  pebb les ,  
b roken s tone,  concre te  masonry  b locks ,  b r ick ,  meta l  p ipe ,  o r  wood 
b locks  wi l l  no t  be  permi t ted  fo r  the  purpose o f  spac ing or  suppor t .   
Where  re in fo rcement  spac ing is  less than 12  inches  in each d i rec t ion 
a l te rna te  in te rsec t ions  may be  t ied .   Tack  we ld ing o f  re in fo rcement  wi l l  
no t  be  permi t ted  un less  approved in  wr i t ing by  the  Engineer .   I f  tack 
we ld ing o f  re in fo rcement  is  approved the  re info rcement  sha l l  be 
de formed and sha l l  con form to  the  requ i rements  o f  ASTM A706.  

Before  p lac ing the  p ie r  co lumn and supers t ruc ture  re in fo rcement ,  the 
cont rac tor  sha l l  insure  that  the  ver t ica l  re in fo rc ing stee l  wi l l  no t  in te r fe re 
wi th  the  hor izon ta l  cap  re in fo rc ing s tee l  and tendon duc ts .   Re in fo rc ing 
s tee l  sha l l  no t  be  cu t  to  fac i l i ta te  ins ta l la t ion .  

The fo l lowing to le rances wi l l  be  a l lowed when p lac ing,  ty ing,  and 
suppor t ing re in fo rc ing s tee l :  

(A)  In  s labs  and beams,  hor izon ta l  bars  sha l l  be  wi th in  1 /4  inch ,  
measured ver t ica l ly ,  o f  the  pos i t ion  ind ica ted  on  the  p lans ;  

(B)  In  ver t ica l  wa l ls ,  co lumns,  wings ,  and s imi la r  members ,  
c learance f rom the  fo rms sha l l  be  wi th in  1 /4  inch  o f  the 
c learance shown on the  p lans ;  and 

(C)  In  s labs  or  wa l ls ,  long runs  o f  bars  may vary  up to  two inches 
in  spac ing;  however ,  the  spec i f ied  number  o f  bars sha l l  be 
p laced. 
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No concre te  sha l l  be  p laced un t i l  re in fo rcement  in  the  member  has  been 
inspec ted  and approved by  the  Engineer .   Re in fo rcement  wh ich  does  no t  
con form to  the  above to le rances  sha l l  be  ad jus ted  or  repa i red  pr io r  to 
concre te  p lacement .  

When requ i red  by  the  pro jec t  p lans ,  a l l  re in fo rcement  and a l l  o ther  s tee l  
e lements  to  be  encased in  the  concre te  o f  a  b r idge deck  or  b r idge 
bar r ie rs  sha l l  be  epoxy  coated .   Re in fo rcement  tha t  is  to  be  par t ia l ly  
wi th in  these concre te  e lements ,  bu t  ex tends  into  o ther  s t ruc tu ra l  
e lements ,  wi l l  no t  requ i re  coat ing on  tha t  par t  wh ich is  to  be  ou ts ide  the 
br idge deck  or  b r idge barr ie r  concre te .  

605-3 .02 Spl ic ing and Lapping:  

Al l  re in fo rcement  sha l l  be fu rn ished in  the  fu l l  lengths  ind ica ted  on  the  
pro jec t  p lans .   Sp l ic ing of  bars ,  except  as  shown on the p lans ,  wi l l  not  
be  permi t ted  wi thout  the  Engineer 's  approva l .   Sp l ices  sha l l  be 
s taggered as  fa r  as  poss ib le .   The type and method o f  sp l ices  or  
connect ions  sha l l  be  approved by  the  Engineer .  

The cont rac tor  may use e i ther lap  sp l ices ,  fu l l  we lded sp l ices , o r  
mechan ica l  connect ions  fo r  re in fo rcement  bars  up  to  and inc lud ing bar 
s ize  No.  11 .   Where  the  bar  s ize  exceeds No.  11 ,  fu l l  we lded sp l ices  or  
mechan ica l  connect ions  sha l l  be  used.   Welded sp l ices  sha l l  no t  be  used 
on  epoxy-coated  bars ,  and no  we ld ing sha l l  be  perfo rmed c lose  enough 
to  epoxy-coated bars  to cause any heat ing o f  the  coat ing.   A l l  ex te r io r  
sur faces  o f  pos i t i ve  connectors  fo r  epoxy-coated bars  sha l l  have the 
same coat ing as  the  bar .  

In  lapped sp l ices ,  the  bars  sha l l  be  p laced in  contac t  wi th  one another 
and wi red  together  in  such a  manner  as  to  ma in ta in  a  c learance o f  not  
less  than the  min imum c lear  d is tance to  o ther  bars  and the  min imum 
d is tance to  the  sur face  o f  the  concre te ,  as  speci f ied  in  the  AASHTO 
Standard  Spec i f i ca t ions  fo r  Highway Br idges .   Lap lengths  sha l l  be  as 
shown on the  p lans .  

A fu l l  we lded sp l ice  is  one in  wh ich  the  bars  a re  bu t ted  and we lded to 
deve lop ,  in  tens ion ,  a t  leas t  125 percent  o f  the  spec i f ied  y ie ld  s t rength 
o f  the  bar .   Tes t  requ i rements  sha l l  be  as  spec i f ied in  AWS D 1 .4 .  

Weld ing sha l l  be  per fo rmed in  accordance wi th the  requ i rements  o f  
Subsec t ion  604-3 .06  o f  the  spec i f i ca t ions .  

A mechan ica l  connect ion is  one in  wh ich  the bars  a re connected  to 
deve lop  an  u l t imate  s t rength ,  in  tens ion  or  compress ion  as  requ i red ,  of  
a t  leas t  125 percent  o f  the  spec i f ied  y ie ld  s t rength o f  the  bar .  

Except  as o therwise  spec i f ied ,  mechan ica l  sp l ices  sha l l  be made in  
accordance wi th  the  manufac turer 's  recommendat ions  as approved by 
the  Engineer .   As  a  cond i t ion  o f  approva l ,  the  cont rac tor  sha l l  make 
th ree  tes t  sp l ices  in  the  presence o f  the  Engineer  o f  each s ize  i t  in tends 

TABLE OF CONTENTS INDEX



SECTION 605 

638 
 

to  sp l ice .   Two o f  the  tes t  sp l ices  sha l l  be  tens ion  tes ted  to  125 percent 
o f  the  spec i f ied  y ie ld  s t rength  o f  the  bar  and one sp l ice  sha l l  be tes ted 
to  des t ruc t ion  by  an  approved labora tory  and cert i f ied  repor ts  o f  the 
tes ts  sha l l  be  submi t ted  to  the Engineer  fo r  approva l .   F ie ld  sp l ices sha l l  
be  sub jec t  to  v isua l  inspec t ion  and phys ica l  tes t ing.   A min imum of  2  
percent  o f  the  f ie ld  sp l ices  chosen a t  random by  the  Engineer  sha l l  be 
removed and tes ted  to  125 percent  o f  spec i f ied  y ie ld  s t rength  by  the 
Engineer .   Samples  sha l l  be  a t  leas t  42 inches  long wi th  the  sp l ice  at  
mid  length .  

Sheets  o f  we lded wi re  fabr ic  o r  bar  mat  re in fo rcement  sha l l  over lap  each 
o ther  su f f ic ien t ly  to  ma in ta in  a  un i fo rm s t rength  and sha l l  be  secure ly 
fas tened a t  the  ends  and edges.   The edge  lap  sha l l  no t  be  less  than 
one mesh wid th .  

605-3 .03 Epoxy -  Coated Reinforcement:  

(A)   Genera l :  

The requ i rements  o f  th is  subsec t ion  fo r  epoxy-coated  re in fo rcement  a re 
in  add i t ion  to  the  prev ious  requ i rements  wh ich app ly  to  un-coated 
re in fo rcement .  

(B)   Fie ld Operat ions -  Epoxy-Coated Bar  Reinforcement:  

Al l  hand l ing sys tems fo r  coa ted bars  sha l l  have padded contac t  a reas  
fo r  the bars wherever  poss ib le .   A l l  bund l ing bands sha l l  be  padded and 
a l l  bund les  sha l l  be  l i f ted  wi th  a  s t rong back ,  mu l t ip le  suppor ts  o r  a 
p la t fo rm br idge so  as  to prevent  bar  to  bar  abras ion f rom sags  in  the bar 
bund le .   The bars  o r  bundles  sha l l  no t  be  dropped or  d ragged.  

Al l  hardware  tha t  wi l l  r emain  permanent ly  in  concre te  us ing epoxy 
coated  re in fo rcement  sha l l  be  made o f  o r  coa ted  wi th  a  d ie lec t r ic  
mater ia l .   Such hardware  inc ludes  re in fo rcement  cha i rs ,  t ie  wi res ,  
sc reed ra i l  suppor ts ,  o r  any  o ther  i tem tha t  wou ld  be  a  po ten t ia l  source 
o f  cor ros ion .   The spec i f ic  hardware  tha t  the  cont rac tor  p roposes to  use 
sha l l  be  approved by  the  Engineer .  

The cont rac tor  sha l l  be  requ i red  to  f ie ld repa i r  damaged areas  o f  the 
coat ing,  and to  rep lace  i tems exh ib i t ing severe ly  damaged coat ings .   The  
mater ia l  used fo r  f ie ld  repa i r  sha l l  be  tha t  suppl ied  by  the  coat ing 
app l ica tor .  

F ie ld  repa i r  sha l l  be  requ i red  wherever  the area o f  coa t ing damage 
exceeds 2  percent o f  the sur face  area o f  the  bar  in  a  one- foo t  length 
and the  damaged spot  is  la rger  than 1 /4  by  1 /4 - inch .  

F ie ld  repa i r  wi l l  no t  be  a l lowed on  bars  wh ich  have severe ly  damaged 
coat ings .   A severe ly  damaged coat ing is  de f ined as  a  coat ing wh ich  has 
a  to ta l  damaged area  grea ter  than 5  percent  o f  the  sur face  area  o f  the 
re in fo rc ing bar .   The Engineer  sha l l  be  the  so le  de terminer  o f  the 
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sever i ty  o f  damaged area  fo r  purposes  o f  repa i r  o r  rep lacement .   A 
re in fo rc ing bar  hav ing a  coat ing de termined by  the  Engineer  to  be  
severe ly  damaged sha l l  no t  be incorpora ted  in the work  and i t  sha l l  be 
removed f rom the work  s i te .   A l l  such  bars sha l l  be  rep laced in  k ind by 
the  cont rac tor  a t  no  add i t iona l  cos t  to  the  Depar tment .  

605-3 .04 Dowel  Placement:  

Dowel  p lacement  sha l l  cons is t  o f  d r i l l ing o r  cor ing dowel  ho les ,  
fu rn ish ing,  and p lac ing se t t ing mater ia ls  and p lac ing meta l  dowels  in  
accordance wi th  the de ta i ls  shown on the  p lans and the  requ i rements  o f  
the  spec i f i ca t ions .  

The d iameter  o f  dowel  holes  sha l l  be 1 /4 inch la rger  than the d iameter 
o f  the  dowels  to  be  p laced and the  depth  o f  the  ho les  sha l l  be  as  shown 
on the  p lans .  

Set t ing mater ia ls  sha l l  be an  approved epoxy  adhesive  un less  o therwise 
spec i f ied  on  the  p lans .  

The min imum tens i le  pu l l  ou t  s t rength  o f  the  dowel  anchorage sha l l  be 
as  spec i f ied  on  the  p lans .  

I f  requ i red  by  the Engineer ,  the cont rac tor  sha l l  submi t  de ta i ls  o f  the 
anchorage sys tem to  the  Engineer  p r io r  to  dowel  p lacement .  

605-4 Method of  Measurement:  

605-4 .01 Genera l :  

No measurement  fo r  payment  wi l l  be  made fo r  s tee l  re in fo rcement ,  
whether  coated  or  uncoated  as  requ i red ,  wh ich  is  inc luded in  a  p recas t  
concre te  i tem wh ich  is  l i s ted  in  the  b idd ing schedu le  as  a  un i t  to  be  pa id  
fo r  a t  a  lump sum pr ice .  

Stee l  re in fo rcement  tha t  is  requ i red  on the  p lans  to be  epoxy-coated fo r  
use  in b r idge concre te and tha t  is  par t ia l l y  wi th in  the  deck ,  ye t  p ro jec ts 
in to  o ther  s t ruc tu ra l  e lements ,  sha l l  be  inc luded in the  measurement and 
payment  fo r  Re in fo rc ing Stee l  (Epoxy  Coated) .   The cont rac tor  is  
requ i red  to coat  on ly  tha t  par t  o f  the  re in fo rcement tha t  is  con ta ined in 
the  deck  or  concre te  b r idge bar r ie rs .  

Except  fo r  tha t  con ta ined in  a  p recas t  concre te  i tem to  be  measured as 
a  un i t ,  s tee l  re in forcement  wi l l  be  measured as  a  lump sum i tem or  by  
the  pound,  as  l i s ted  in  the  b idd ing schedule .   Epoxy-coated 
re in fo rcement  wi l l  be measured separa te f rom un-coated  re in fo rcement .  

Dowel  p lacement  wi l l  be  measured by  the  un i t  each.  
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605-4 .02 Lump Sum Basis:  

The pro jec t  p lans  wi l l  show an es t imated ne t  we igh t  o f  re in fo rc ing s tee l  
requ i red  fo r  the  work .   Th is  quant i ty  sha l l  be  cons idered as  approx imate 
on ly .   I t  sha l l  be  the  respons ib i l i t y  o f  the  b idder  to de termine the  exac t  
quant i t ies  o f  a l l  re in fo rc ing s tee l  requ i red ,  by  computa t ions  based upon 
the  de ta i ls  and no tes  shown on the pro jec t  p lans .   I t  i s  unders tood tha t  
the  quant i t ies o f  a l l  re info rc ing s tee l  requ i red  for  the  work  sha l l  be  
fu rn ished by  the  cont rac tor ,  inc lud ing samples  fo r  tes t ing.   Measurement 
o f  the  quant i ty  fu rn ished wi l l  be  made e i ther when an  a l te ra t ion  in  the 
work  is  o rdered or  when ev idence shows or  there  is  good reason to 
be l ieve  tha t  the  ac tua l  quant i ty  o f  re in fo rc ing s tee l  var ies  f rom the  to ta l  
quant i ty  shown on the  pro jec t  p lans  by  3  percent o r  more .   When an 
a l te ra t ion  in  the  work  is  o rdered or  when the  quant i ty  var ies  as  here in 
spec i f ied ,  the  ac tua l  quant i ty  o f  re in fo rc ing s tee l  wi l l  be  computed by 
the  Engineer  and the  amount  o f  the  inc rease or  decrease wi l l  be 
measured by  the  pound. 

605-4 .03 Weight  Basis:  

Rein forc ing Stee l  wi l l  be  measured in  pounds based on  the  to ta l  
computed we igh t  fo r  the  s ize  and lengths  o f  bars ,  wi re ,  o r  we lded wi re 
fabr ic  as  shown on the  p lans  or  au thor ized .  

The we igh t  o f  bars  wi l l  be  ca lcu la ted  f rom we igh t  shown in  Tab le  605-1 .  

The we igh t  o f  we lded wi re  fabr ic  wi l l  be  computed f rom the  theore t ica l  
we igh t  o f  p la in  wi re  o f  the  cor respond ing gauge.   I f  the  we igh t  per  square 
foo t  is  shown on the  p lans ,  tha t  we igh t  wi l l  be  used.  

In  measurement  o f  the  we igh t  o f  epoxy-coated  s tee l  re in fo rcement ,  no 
add i t ion  to o r  deduc t ion  f rom the  we igh ts  shown in Tab le  605-1  wi l l  be 
made because o f  add i t iona l  requ i rements  fo r  b last  c lean ing and epoxy 
coat ing.  

When laps  are  made fo r  sp l ices  o ther than those shown on the p lans  for  
the  conven ience o f  the  cont rac tor ,  the  ex t ra  s tee l  wi l l  no t  be  inc luded in 
the  measurement  fo r  payment .  

The measurement  o f  samples  fo r  tes t ing wi l l  be  the  we igh t  in  pounds o f  
the  samples  se lec ted  by  the  Engineer  o r  the  we igh t  in  pounds o f  the  fu l l  
length  o f  re in fo rc ing s tee l  bars  supp l ied  fo r  sampl ing purposes  when 
sampl ing is  done a t  the  cons t ruc t ion  s i te .  
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TABLE 605-1  
Deformed Bar  

Designat ion No.  
Weight ,  pounds  
per  l inear  foot  

Nominal  Diameter ,   
inches 

3 0 .376 0 .375 
4  0 .668 0 .500 
5  1 .043 0 .625 
6  1 .502 0 .750 
7  2 .044 0 .875 
8  2 .670 1 .000 
9  3 .400 1 .128 

10 4 .303 1 .270 
11 5 .313 1 .410 
14 7 .650 1 .693 
18 13 .600 2 .257 

Note :   
 
(1 )  The nomina l  d iameter  o f  a  de formed bar  is  equ iva len t  to  the 

d iameter  o f  a  p la in  round bar  hav ing the  same we igh t  per  foo t  
as  the  de formed bar .   Bar  numbers  are  based on  the  number  o f  
e igh ths  o f  an  inch  inc luded in  the  nomina l  d iameter  o f  the  bars .  

 
605-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  Re in fo rc ing Stee l ,  o f  t he  type  shown in  the 
b idd ing schedu le ,  measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the  
cont rac t  lump sum pr ice  or  the cont rac t  un i t  p r ice  per  pound, comple te 
in  p lace .  

The lump sum pr ice or  un i t  p r ice per pound sha l l  a lso  inc lude the cos t  
o f  cha i rs ,  suppor ts ,  fas teners ,  connect ions ,  t ie  wi re ,  and any sp l ices  no t  
spec i f i ca l ly  shown on the p lans .   I f  the  Engineer  permi ts  the  subs t i tu t ion  
o f  la rger  bars  than those spec i f ied  or  sp l ices  no t  shown on the  p lans 
payment  wi l l  be  made only  fo r  the  amount  o f  s teel  wh ich  wou ld  have 
been requ i red  i f  the  spec i f ied  s ize  and length  had been used. 

The accepted  quant i ty  o f  dowels  p laced,  measured as  prov ided above, 
wi l l  be  pa id  fo r  a t  the cont rac t  un i t  p r ice ,  wh ich  pr ice  sha l l  be  fu l l  
compensat ion  fo r  the  work  comple te  in  p lace .   Stee l  re in fo rcement 
fu rn ished fo r  dowels  wi l l  be  measured and pa id  fo r  under  the Re in fo rc ing 
Stee l  i tem.  

No measurement o r  d i rec t  payment  wi l l  be made fo r  fu rn ish ing and 
p lac ing dowels  wh ich  are requ i red  to rep lace  ex is t ing re in fo rc ing s teel  
tha t  is  damaged as  a  resul t  o f  the  cont rac tor 's  opera t ions .  
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SECTION 606 OVERHEAD SIGN STRUCTURES:  

606-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing and ins ta l l ing 
overhead s ign  s t ruc tu res in  accordance wi th  the  de ta i ls  shown on the 
p lans  and in  accordance wi th  the  requ i rements  o f  these spec i f i ca t ions .  
The type o f  s ign  s t ruc ture  to  be  ins ta l led a t  each loca t ion  sha l l  be  as  
shown on the  pro jec t  p lans .  

606-2 Mater ia ls :  

606-2 .01 Genera l :  

Cer t i f i ca tes  o f  Ana lys is  conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted  fo r  a l l  s t ruc tu ra l  s tee l .   
Mi l l  tes t  repor ts  fo r  s t ruc tu ra l  s tee l  used as  spec i f ied  under  Subsec t ion 
606-2 .02  o f  the  spec i f i ca t ions  sha l l  inc lude the  resu l ts  o f  the  Charpy  V-
notch  impact  tes t  va lues .  

606-2 .02 Structura l  Shapes,  Plates ,  and Bars:  

Shapes,  p la tes ,  and bars  fo r  t russes ,  co lumns,  and wa lkway assembl ies 
o f  the  s ign  s t ruc tu res  sha l l  be  fabr ica ted  f rom s t ruc tura l  s tee l  con forming 
to  the  requ i rements  o f  ASTM A36.  

St ruc tura l  s tee l  used fo r  the  fabr ica t ion  o f  co lumns or  g i rder  f langes ,  
web p la tes ,  and t russ  chord  angles  sha l l  be  in  accordance wi th 
longi tud ina l  Charpy  V-notch  impact  tes t  va lues  spec i f ied  in  Subsec t ion 
604-2 .01  o f  the  spec i f ica t ions .  

606-2 .03 Tapered Tubes:  

Tapered tube beams,  a rms,  and po les  fo r  the  br idge s ingle  beam s ign  
s t ruc tu res  and fo r  the  cant i lever  doub le  a rm s ign  s t ruc tu res  sha l l  be 
fabr ica ted  f rom s t ruc tu ra l  s tee l  con forming to  the  fo l lowing 
requ i rements :  ASTM A36,  ASTM A283,  ASTM A1011,  ASTM A595 Grade 
A,  ASTM A572 Grade 65  or  equ iva len t ,  and have a  min imum y ie ld 
s t rength  o f  50 ,  55 ,  o r  65  k i lopounds per  square  inch  a f te r  fabr ica t ion .  

606-2 .04 Pipe Poles for  Cant i lever  Truss: 

Poles  sha l l  be  we lded or  seamless  s tee l  p ipe conforming to  the 
requ i rements  o f  ASTM A53,  Type E or  S or  A500,  Grade B.  

606-2 .05 Bol ts ,  Nuts ,  and Washers:  

High-s t rength  s tee l  bo l ts ,  nu ts ,  and washers  sha l l  con form to  the 
requ i rements  o f  ASTM F3125 GR A325.   A l l  o ther  bo l ts  and nu ts  sha l l  
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conform to the requ i rements  o f  ASTM A307 and sha l l  be  fu rn ished wi th 
commerc ia l  qua l i ty  washers .  

Anchor  bo l ts  fo r  the  s ign  foundat ions  sha l l  con form to  the  requ i rements 
o f  ASTM F1554 Grade 55 .  

Al l  bo l ts ,  nu ts ,  and washers ,  except  h igh-s t rength  bo l ts  and anchor 
bo l ts ,  sha l l  be  cadmium p la ted  in  accordance wi th  the requ i rements o f  
ASTM B766 or  z inc  p la ted in  accordance wi th  the  requ i rements  o f  ASTM 
B633.  

606-2 .06 Concrete:  

Concre te  fo r  a l l  s ign  s t ruc tu re  foundat ions  sha l l  be  Class  S ( f ’ c  =  3 ,500 
pounds per  square  inch)  conforming to  the  requ i rements  o f  Sec t ion  1006 
o f  the  spec i f i ca t ions .  

606-2 .07 Reinforc ing Steel :  

Rein forc ing s tee l  bars  sha l l  con form to  the  requ i rements  o f  ASTM A615 
Grade 60 .  Un less  o therwise  spec i f ied ,  s tee l  bars  meet ing the  
requ i rements  o f  ASTM A706 may be subs t i tu ted  fo r  ASTM A615 s tee l  
bars .   When ASTM A706 bars  a re  used,  tack  we ld ing  o f  the  re in fo rcement 
wi l l  no t  be  permi t ted  un less  approved in  wr i t ing by  the  Engineer .  
Re in fo rc ing s tee l  wi re  sha l l  con form to  the  requ i rements  o f  ASTM A82.   

606-2 .08 Nonshr ink Grout:  

Nonshr ink  grou t  sha l l  conform to  the  requ i rements  o f  ASTM C1107 and 
sha l l  be approved by  the Engineer .   Grout  sha l l  be mixed,  hand led  and 
p laced in  accordance wi th the  manufac turer 's  recommendat ions .  

606-3 Construct ion Requirements:  

606-3 .01 Shop Drawings:  

The cont rac tor  sha l l  fu rn ish  shop drawings  fo r  approva l  by the  Engineer 
p r io r  to  fabr ica t ion  o f  the s ign  s t ruc tu re  mater ia l .   Shop drawings  sha l l  
be  fu rn ished in  accordance wi th  the  requ i rements  o f  Subsec t ion  105.03 
o f  the spec i f i ca t ions .   The foundat ion sha l l  be se t  a t  the  e leva t ion  ca l led 
fo r  in  the  pro jec t  p lans  and the embankment  graded to  match  the  top of  
the  foundat ion  as  d i rec ted  by  the  Engineer .  

606-3 .02 Fabr icat ion:  

Fabr ica t ion  o f  component  par ts  o f  the  s ign  s truc tu res sha l l  be in 
accordance wi th  the  approved shop drawings  and sha l l  con form to  the 
requ i rements  o f  Sec t ion  11 ,  Stee l  St ruc tures ,  o f  AASHTO LFRD Br idge 
Const ruc t ion  Spec i f ica t ions .  
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Fabr ica t ion  o f  s tee l  components  sha l l  no t  begin  un t i l  a r rangements  have 
been made fo r  shop inspec t ion .   Shop inspec t ion  o f  s t ruc tu ra l  s tee l  
fabr ica t ion  sha l l  con form to  Subsec t ion  604-3 .04  o f  the  spec i f i ca t ions .  

606-3 .03 Welding:  

Weld ing o f  s t ruc tu ra l  tubing sha l l  con form to  the  requ i rements  o f  the 
Amer ican Weld ing Soc ie ty ,  St ruc tura l  Weld ing Code -  Stee l ,  D1.1 ,  la tes t  
ed i t ion .   

606-3 .04 Galvaniz ing:  

Al l  s tee l  sur faces  o f  s ign  s t ruc tu res  sha l l  be  ga lvanized a f te r  fabr ica t ion.   
Ga lvan iz ing sha l l  con form to  the  requ i rements o f  ASTM A123 and A153. 

606-3 .05 Foundat ions:  

Rein forced concre te  foundat ions  fo r  the  s ign  s t ruc tu res  sha l l  be 
cons t ruc ted  to  conform to  the  de ta i ls  shown on the  p lans  and in 
accordance wi th  the requi rements  o f  Subsec t ions 609-1 th rough 609-3  
o f  the  spec i f i ca t ions .  

Concre te  sha l l  be  p laced,  f in ished and cured  in accordance wi th  the 
requ i rements  o f  Sec t ion  601 o f  the  spec i f i ca t ions .  

606-4 Method of  Measurement:  

Overhead s ign  s t ruc tu res wi l l  be  measured by  the un i t  o f  each type or  
types  o f  s ign  s t ruc tu res  fu rn ished and erec ted .  

Foundat ions  fo r  the  s ign  s t ruc tu res  wi l l  be  measured by  the  un i t  o f  each 
type or  types  o f  foundat ion  cons t ruc ted .  

606-5 Basis  of  Payment:  

The accepted  quant i t ies  of  var ious  types  o f  overhead s ign  s t ruc tu res  and 
foundat ions ,  measured as prov ided above,  wi l l  be pa id  fo r  a t  the  cont rac t  
un i t  p r ices  comple te  in  p lace .  

The cont rac t  un i t  p r ice  pa id  per  un i t  fo r  each type and s ize o f  s ign 
s t ruc tu re des ignated  in the  b idd ing schedu le sha l l  inc lude fu l l  
compensat ion  fo r  fu rn ish ing a l l  labor ,  mater ia ls ,  too ls ,  equ ipment ,  and 
inc identa ls ,  and fo r  do ing a l l  the  work  invo lved in  fu rn ish ing and erec t ing 
the  s ign  s t ruc tu res  comple te  in  p lace ,  inc lud ing pain t ing,  ga lvan iz ing i f  
necessary ,  fu rn ish ing and p lac ing nonshr ink  grou t ,  fu rn ish ing tapered 
tube s ign  mount ing brackets ,  and a l l  necessary  hardware  except  fo r  
anchor  bo l ts  wh ich  are  cons idered as  par t  o f  the foundat ions ,  a l l  as 
shown on the  p lans  and as  spec i f ied  in  these spec i f i ca t ions .  
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The cont rac t  un i t  p r ice fo r  each type o f  s ign  s t ruc ture  foundat ion 
des ignated  in  the  b idd ing schedu le  sha l l  inc lude fu l l  compensat ion  fo r  
fu rn ish ing a l l  labor ,  mater ia ls ,  too ls ,  equ ipment  ,and inc identa ls ,  and for  
do ing a l l  the work  invo lved in cons t ruc t ing foundat ions ,  comple te in  
p lace ,  inc lud ing s tee l  re in fo rcement ,  fu rn ish ing and ins ta l l ing anchor 
bo l ts ,  a l l  necessary  excavat ion ,  back f i l l ing,  and d ispos ing o f  excess 
excavated  mater ia l ,  a l l  as shown on the  p lans  and as  spec i f ied  in  these 
spec i f i ca t ions .  

SECTION 607 ROADSIDE SIGN SUPPORTS:  

607-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing and ins ta l l ing 
roads ide  s ign  suppor ts  in  accordance wi th  the  de ta i ls  shown on the  p lans 
and the  requ i rements  o f  the  spec i f i ca t ions .  

Sign  suppor ts  sha l l  cons is t  o f  b reakaway,  s l ip  base,  per fo ra ted  and U-
channe l  s ign  pos ts .   The type,  s ize ,  and ins ta l la t ion loca t ion  o f  the s ign 
pos ts  wi l l  be  shown on the  pro jec t  p lans .  

607-2 Mater ia ls :  

607-2 .01 Genera l :  

Cer t i f i ca tes  o f  Ana lys is  conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted  fo r  b reakaway s ign  pos t  
shapes 

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted  fo r  per fo ra ted  s ign  pos ts 
and U-channe l  s ign  pos ts.  

607-2 .02 Breakaway Sign Post  Shapes:  

Posts  sha l l  be  fabr ica ted  f rom s t ruc tu ra l  s tee l  con forming to  the 
requ i rements  o f  ASTM A572,  Grade 50  or  ASTM A588 a t  the  op t ion  o f  
the  cont rac tor .   Base p la tes  fo r  the  breakaway connect ions and f r ic t ion 
fuse  p la tes  and back  p la tes  fo r  the  pos t  h inge assembly  sha l l  be 
fabr ica ted  f rom the  same type s t ruc tu ra l  s tee l  se lec ted  fo r  the  s ign 
pos ts .  

A l l  p la te  ho les  sha l l  be  dr i l led  and a l l  p la te  no tches  sha l l  be  saw cu t ,  
except  tha t  f lame cu t t ing wi l l  be  permi t ted  prov ided a l l  edges  are  ground.  
F lange ho les  sha l l  be  dr i l led  or  sub-punched and reamed.   The pos ts 
sha l l  be  saw cu t  fo r  the  h inge and bo l ted  as  de ta i led  on  the  p lans .  

Bo l ts ,  nu ts  and washers sha l l  con form to  the  requ i rements  o f  ASTM 
A325.  
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Pos ts  and p la tes  sha l l  be  ga lvan ized a f te r  fabr ica t ion  in  accordance wi th 
the  requ i rements o f  ASTM A123.   Bo l ts ,  nu ts ,  and washers  sha l l  be 
cadmium p la ted  in  accordance wi th  the  requ i rements  o f  ASTM B766,  o r  
z inc  p la ted  in  accordance wi th  the  requ i rements  o f  ASTM B633.  

607-2 .03 Perforated Sign Posts:  

Single  and te lescop ing per fo ra ted pos ts  sha l l  be  square  tube fabr ica ted 
f rom ga lvan ized sheet  s tee l .   The sheet s tee l  sha l l  have a  th ickness o f  
0 .105 inches  (12  gauge)  o r  0 .135 inches  (10  gauge)  as  requ i red  by  the 
pro jec t  spec i f i ca t ions .   Sheet  s tee l  sha l l  con form to  the  requ i rements  of  
ASTM A653 fo r  e i ther  SQ Grade 40  or  SQ Grade 50  Class  1 ,  and be 
ga lvan ized in  accordance wi th  the requ i rements o f  Coat ing Des ignat ion 
G-90.   The pos ts  sha l l  have a  wa l l  th ickness ,  inc lud ing coat ing,  o f  0 .097 
to  0 .116 inches  fo r  12  gauge and 0 .127 to  0 .146 inches  fo r  10  gauge.  

Pos ts  sha l l  be  we lded d i rec t ly  in  the  corner  by  h igh  f requency  res is tance 
we ld ing or  equa l .   The ou ts ide  edges o f  the  pos ts  sha l l  be  scar fed  as 
necessary  to  p roduce a  s tandard  corner  rad i i  o f  5 /32  ±  1 /32  inch .  

Ex terna l  we lded sur faces  and scar fed areas  sha l l  be  re -ga lvan ized a f te r  
fabr ica t ion .  

Ho les  7 /16 ±  1 /64  inch  in d iameter  sha l l  be  prov ided on 1- inch  centers 
a long a l l  four  s ides  over the  en t i re  length  o f  the  pos t .   The ho les  sha l l  
be  la te ra l ly  cen tered  on  the  longi tud ina l  cen ter l ine o f  each face .   Ho le 
pos i t ion ing and spac ing sha l l  be  the  same on a l l  four  faces ,  such that  
the  ho le  center l ines  fo r  each group o f  four  ho les  sha l l  pass  th rough a 
common po in t  on  the  longi tud ina l  cen ter l ine  o f  the  tube.   For  te lescop ing 
pos ts ,  ho les  sha l l  be  in  p roper  a l ignment  to  a l low 3 /8- inch  d iameter  bo l ts  
to  pass  th rough the  en t i re pos t .  

The f in ished pos ts  sha l l  be  s t ra igh t  and have a  smooth ,  un i fo rm f in ish .   
A l l  consecut ive  s izes  o f  pos ts  sha l l  be  f ree ly  te lescop ing fo r  no t  less 
than 10  fee t  o f  the i r  length  wi thout  the  necessi ty  o f  match ing any 
par t icu la r  face  to  any  o ther  face .  

Per fo ra ted  s ign  pos ts sha l l  be  manufac tured  by  an  approved 
manufac turer .   A l i s t  o f  approved manufac turers  o f  per fo ra ted  s ign  pos ts 
is  shown on the  Depar tment ’s  Approved Produc ts  L is t  (APL) .   Cop ies  o f  
the  most  cur ren t  vers ion  o f  the  APL are  ava i lab le  on  the  in te rne t  f rom 
the  Ar izona Transpor ta t ion  Research  Center  (ATRC),  th rough i ts  PRIDE 
program.  

Bo l ts  sha l l  con form to  the  requ i rements  o f  SAE Spec i f ica t ion  J429, 
Grade 5 ,  o r  ASTM A449,  Type 1 .   Nuts  sha l l  con form to  the  requ i rements 
o f  ASTM A563,  Grade A.   Washers  sha l l  con form to  the  requ i rements  o f  
ASTM F844.  
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Bo l ts ,  nu ts ,  and washers sha l l  be  z inc  coated  in  accordance wi th  the 
requ i rements  o f  ASTM B633 or  cadmium p la ted  in  accordance wi th  the  
requ i rements  o f  ASTM B766. 

607-2 .04 U-Channel  Sign Posts:  

U-channe l  pos ts  sha l l  be  fabr ica ted  f rom rero l led  ra i l  s tee l  o r  ho t - ro l led 
carbon s tee l  bars .  

Pr io r  to  re ro l l ing the ra i l  s tee l ,  the  ra i l  nomina l  we igh t  sha l l  be  91  pounds 
per  yard  and sha l l  meet the  requ i rements  o f  ASTM A1 per ta in ing to 
qua l i ty  assurance. 

Yie ld  Po in t  o f  the  s tee l  sha l l  be  80 ,000 pounds per  square  inch  min imum. 

The cas t  heat  ana lys is  o f  the  s tee l  sha l l  con form to  the  fo l lowing 
requ i rements :  

Element  Composi t ion (Percent)  
Carbon 0 .67  -  0 .82 
Manganese 0 .70  -  1 .10 
Phosphorus :  Max. 0 .04 
Su l fu r :  Max.  0 .05 
Si l i con  0 .10  -  0 .25 

 
Pos ts  sha l l  be  a  un i fo rm,  mod i f ied ,  f langed channe l-sec t ion  as  shown in  
the  p lans .   Weigh t  o f  the  pos ts  sha l l  be  th ree  pounds per  l inea l  foo t ,  
p lus  o r  minus  5  percent .   The pos t  sha l l  be  punched wi th  cont inuous 3 /8 -
inch  d iameter  ho les  on  1- inch  centers .   The f i rs t  ho le  sha l l  be  1  inch 
f rom top  and bo t tom o f  pos t .  

The pos t  sha l l  cons is t  o f  two par ts ,  a s ign  pos t  and a base pos t .   The 
s ign  pos t  lengths  sha l l  be supp l ied  in  6 - inch inc rements  up  to  12  fee t  as 
requ i red  fo r  the ins ta l la t ion  loca t ion .   The base pos ts  sha l l  be  42  inches  
in  length ,  po in ted  a t  one end,  and have a t  leas t  18  ho les  in  the  base 
pos t ,  s ta r t ing 1  inch  f rom the  top  and cont inu ing a t  1 - inch  increments .  

Pos ts  sha l l  be  mach ine  st ra igh tened to  have a  smooth  un i fo rm f in ish ,  
f ree  f rom defec ts  a f fec t ing the i r  s t rength ,  durab i l i ty ,  o r  appearance.   A l l  
ho les  and rough edges sha l l  be  f ree  f rom bur rs.   The permiss ib le 
to le rance fo r  s t ra igh tness sha l l  be  wi th in  1 /16  inch  in  3  fee t .  

Pos ts  sha l l  be  ga lvan ized a f te r  fabr ica t ion  in  accordance wi th  the 
requ i rements  o f  ASTM A123.   Bo l ts ,  nu ts ,  washers ,  and spacers  sha l l  be 
cadmium p la ted  in  accordance wi th  the  requ i rements  o f  ASTM B766 or  
z inc  p la ted  in  accordance wi th  the  requ i rements  o f  ASTM B633.  

For  sh ipment ,  the  pos ts  sha l l  be  nes ted  and fas tened in  such a  manner 
tha t  they  wi l l  no t  s l ip .   Care  sha l l  be  taken dur ing sh ipp ing to  min imize  
the  rubb ing o f  pos ts  together  resu l t ing in  damage to  the  ga lvan ized 
f in ished sur face .   Excessive  damage to  the  f in ish o f  the  pos ts  dur ing 
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sh ipp ing or  hand l ing wi l l  resu l t  in  re jec t ion  o f  the  damaged pos ts .   Pos ts 
sha l l  be  bund led  in  groups  o f  no  more  than 100. 

U-channe l  base pos ts  sha l l  be  dr iven  in to  the  ground to  a  depth  o f  38 
inches .   Where  rock  is  encountered ,  the  rock  sha l l  be  cored ,  d r i l led ,  o r  
removed to  a min imum d iameter  o f  8  inches and to a  depth  su f f ic ien t  to 
p lace  Por t land cement  concre te  2  inches  be low the  bo t tom o f  the  base 
pos t  and f i l l  the  ho le  to  wi th in  1  inch  o f  the  top .   So l id  rock  cor ing or  
d r i l l ing is  no t  requ i red to  cont inue beyond 24  inches  in  depth  regard less 
o f  the  depth  a t  wh ich  the rock  is  encountered .   The base pos t  may be 
cu t  a t  the  bo t tom pr io r  to be ing se t  in  Por t land cement  concre te  where 
rock  does  no t  permi t  use  o f  fu l l  length  base pos t .  

607-2 .05 Concrete:  

Concre te  fo r  b reakaway s ign  pos t  foundat ions  sha l l  be  Class  B,  except 
tha t  u t i l i t y  concre te  may be  used fo r  foundat ions  us ing s tub  pos t  s izes 
S 3  x  5 .7  and S 4  x  7.7 .   Class  B concre te  sha l l  con form to  the 
requ i rements  o f  Sec t ion  1006 o f  the  spec i f i ca t ions  and u t i l i t y  concre te 
to  the  requ i rements  o f  Sec t ion  922 o f  the  spec i f i ca t ions .   Concre te  fo r  
per fo ra ted  s ign  pos ts  foundat ions  and U-channe l  s ign  pos t  foundat ions ,  
when requ i red ,  sha l l  con form to  the  requ i rements  o f  Subsec t ions  922-2 
and 922-3  o f  the  spec i f i ca t ions .  

Foundat ion  s tub  pos ts  sha l l  be  fabr ica ted  f rom the  same type o f  s tee l  
se lec ted  fo r  the  appropr iate  s ign  pos ts .   Breakaway s tub  pos ts  sha l l  be 
ga lvan ized a  min imum of  12  inches down from the  top o f  the  s tub .   
Ga lvan iz ing sha l l  be in  accordance wi th the requ i rements  o f  ASTM A123.  

Re in fo rc ing s tee l  bars  fo r  b reakaway s ign  pos t  foundat ions  sha l l  con form 
to  the requ i rements  o f  ASTM A615.   Un less o therwise  spec i f ied ,  s tee l  
bars  meet ing the  requ i rements  o f  ASTM A706 may be  subs t i tu ted  for  
ASTM A615 s tee l  bars .   When ASTM A706 bars  are  used,  tack we ld ing 
o f  the  re in fo rcement  wi l l  no t  be permi t ted un less  approved in wr i t ing by  
the  Engineer .   Re in fo rc ing s tee l  wi re  sha l l  con form to  the  requ i rements 
o f  ASTM A82.  

607-2 .06 Sl ip Base:  

Sl ip  bases  sha l l  be  manufac tured  by  an  approved manufac turer .   A l i s t  
o f  approved manufac turers  o f  s l ip  bases  is  shown on the  Depar tment ’s  
Approved Produc ts  L is t  (APL) .  

607-3 Construct ion Requirements:  

Fabr ica t ion  o f  the  breakaway s ign  pos ts ,  s tub  posts ,  and base p la tes 
sha l l  con form to  the  requ i rements  o f  Subsec t ion  604-3 .02  o f  the 
spec i f i ca t ions ,  except  that  shop drawings  wi l l  no t  be  requ i red .  
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Breakaway s ign  pos t  lengths  wi l l  be  de termined by the  Engineer  a t  the 
t ime o f  cons t ruc t ion  s tak ing and wi l l  be  fu rn ished to  the  cont rac tor  p r io r  
to  o rder ing fabr ica t ion  o f  the  s ign  pos ts .  

Per fo ra ted  and U-channe l  s ign  pos t  lengths  sha l l  be  de termined by  the 
cont rac tor  a t  the  t ime o f  cons t ruc t ion  s tak ing.   Pos ts  sha l l  be  cu t  to  the 
proper  lengths  in  the  f ie ld .   Sp l ic ing wi l l  be  permi t ted  fo r  s ingle 
per fo ra ted  pos ts ;  however ,  sp l ices  wi l l  be  l imi ted  to  one per  each post  
ins ta l la t ion  and the  sp l ic ing sha l l  be  accompl ished in  accordance wi th  
the  de ta i ls  shown on the  p lans .   The min imum length  o f  any  sp l iced  p iece 
o f  pos t  sha l l  be  2  fee t .  

Foundat ions  fo r  the  breakaway s ign  pos ts ,  per fo ra ted  s ign  pos ts  and 
when requ i red ,  U-channe l  pos ts  sha l l  be  cons t ruc ted  to  the  de ta i ls  and 
d imens ions  shown on the  p lans .   Concre te  sha l l  be  p laced in  accordance 
wi th  the  requ i rements  o f  Sec t ion  601 or  922 o f  the  spec i f i ca t ions ,  as  the 
case may be .   Excavat ion  sha l l  con form to  the  requ i rements  o f  
Subsec t ion  203-5 .03(A)  of  the  spec i f i ca t ions .  

Sign  pos ts  sha l l  be  erec ted  p lumb and sha l l  be  bo l ted  to  the  foundat ion 
s tub  or  base pos ts  in  accordance wi th  the  procedure  spec i f ied on  the 
p lans .  

Sl ip  bases  sha l l  be  assembled  as  shown in  the  Standard  Drawings  and 
ins ta l led  in  accordance wi th  the  manufac turer ’s  inst ruc t ions .  

607-4 Method of  Measurement:  

Breakaway s ign  pos ts  wi l l  be  measured by the l inear  foo t  fo r  each s ize 
o f  pos t  fu rn ished and erec ted .   The length  o f  each s ize  o f  pos t  wi l l  be  
measured f rom the  bo t tom o f  the  upper  base p la te  to  the  top  o f  the  pos t ,  
measured to  the  neares t  0 .1  fee t .   The to ta l  length  o f  a l l  pos ts  o f  the 
same s ize  wi l l  be  rounded to  the  neares t  foo t .  

Per fo ra ted  s ign  pos ts wi l l  be  measured by  the l inear  foo t  o f  each type 
o f  pos t  fu rn ished and ins ta l led .   The length  o f  each type o f  pos t  wi l l  be 
measured f rom the  top  o f  the  concre te  pos t  foundat ion  to  the top  o f  the 
pos t ,  measured to  the  neares t  0 .1  fee t .   The to ta l  length  o f  a l l  pos ts  o f  
the  same type wi l l  be rounded to  the  neares t  foot .   Te lescop ing pos t  
members  wi l l  be  cons idered as one pos t  a f te r  ins ta l la t ion  and wi l l  no t  be 
measured separa te ly .   U-channe l  pos ts  wi l l  be  measured as  each. 

Foundat ions  fo r  s ignpos ts wi l l  be  measured by  the  un i t  fo r  each type o f  
foundat ion  cons t ruc ted ,  except tha t  concre te  and excavat ion ,  when 
requ i red  fo r  se t t ing U-channe l  base pos ts ,  wi l l  be  cons idered as  par t  o f  
the  pos t .  

S l ip  base fo r  s ign  pos ts  wi l l  be  measured by  the  uni t  o f  each.  
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607-5 Basis  of  Payment:  

The accepted  quant i t ies o f  b reakaway pos ts ,  per fo ra ted pos ts ,  U-
channe l  pos ts ,  and foundat ions  fo r  the  s ign  pos ts ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ices  comple te  in  p lace .  

The cont rac t  un i t  p r ice  pa id  per  l inear  foo t  fo r  each s ize  o f  b reakaway 
s ign  pos t ,  each type o f  per fo ra ted  s ign  pos t  and each ins ta l la t ion  o f  U-
channe l  pos t  des ignated in  the  b idd ing schedu le  sha l l  inc lude fu l l  
compensat ion  fo r  fu rn ish ing a l l  labor ,  mater ia ls ,  too ls ,  equ ipment ,  and 
inc identa ls ,  and fo r  do ing a l l  the  work  invo lved in  fu rn ish ing and erec t ing 
the  s ign  pos ts ,  comple te  in  p lace ,  inc lud ing ga lvan iz ing and fu rn ish ing 
a l l  meta l  p la tes and hardware ,  a l l  as  shown on the  p lans  and as spec i f ied 
here in .  

The cont rac t  un i t  p r ice  pa id  per  un i t  fo r  each type o f  s ign  foundat ion 
des ignated  in  the  b idd ing schedu le  sha l l  inc lude fu l l  compensat ion  fo r  
fu rn ish ing a l l  labor ,  mater ia ls ,  too ls ,  equ ipment ,  and inc identa ls ,  and for  
do ing a l l  the work  invo lved in cons t ruc t ing foundat ions ,  comple te in  
p lace ,  inc lud ing the  s tee l  s tub  pos ts ,  lower  base p la te ,  and s tee l  
re in fo rcement  (except  fo r  s tub  pos ts  S 3  x  5 .7  and S 4  x  7 .7 )  fo r  the 
breakaway s ign  pos t  foundat ion ;  the  por t ion  o f  per fo ra ted  pos t  wi th in the 
foundat ions ;  ga lvan iz ing the  pos ts ;  and excavat ion ,  a l l  as  shown on the 
p lans  and as  spec i f ied  here in .  

The accepted  quant i t ies  o f  s l ip  base fo r  the  s ign  pos ts ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice per  each,  
comple te  in  p lace .  

SECTION 608 SIGN PANELS:  

608-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing and ins ta l l ing s ign  
pane ls  in  accordance wi th  the  de ta i ls  shown on the  p lans  and the 
requ i rements  se t  fo r th  here in .  

The s ign  pane ls  sha l l  be  o f  the  fo l lowing types :  

(A)  Ex t ruded Aluminum Sign  Pane ls  wi th  Di rect -App l ied ,  
Dig i ta l ly - Imaged,  o r  Demountab le  Charac ters ;  

(B)  F la t  Sheet  Aluminum Sign  Pane ls  wi th  Di rec t -App l ied ,  
Dig i ta l ly - Imaged,  Elec t ron ic -Cut ,  o r  Screen-Pr in ted 
Charac ters ;  

(C)  Warn ing,  Marker ,  and Regu la to ry  Sign  Pane ls ;   

(D)  Route  Sh ie lds  fo r  Ins ta l la t ion  on  Sign  Pane ls ;  and/or  

TABLE OF CONTENTS INDEX



SECTION 608 

651 
 

(E)  EXIT ONLY Pane ls  fo r  Insta l la t ion  on  Sign  Pane ls 

The work  under  th is  sec t ion  sha l l  a lso  inc lude fu rn ish ing and ins ta l l ing 
gra f f i t i  sh ie ld  on  overhead ex t ruded s ign  pane ls  in  accordance wi th  the 
de ta i ls  shown on the  p lans  and as  spec i f ied  here in .  

608-2 Mater ia ls :  

608-2 .01 Genera l :  

Cer t i f i ca tes  o f  Compl iance,  conforming to  the  requ i rements  o f  
Subsec t ion 106.05  o f  the  spec i f i ca t ions ,  sha l l  be  submi t ted  fo r  a l l  
mater ia ls  requ i red  fo r  fabr ica t ing s ign  pane ls ,  inc lud ing re t ro re f lec t ive 
sheet ing.  

Sh ipment ,  s to rage,  and hand l ing o f  s ign  pane ls sha l l  con form to  the 
recommendat ions  o f  the  manufac turers  o f  the  s ign  pane l  components .   
Fabr ica ted  s igns  and over lay  sheets  sha l l  be  sh ipped on  edge.   Damage 
to  the  s ign  pane l  o r  legend resu l t ing f rom band ing,  c ra t ing,  o r  s tack ing 
may be  cause fo r  re jec t ion  o f  the  s igns .  

Signs  sha l l  be  fabr ica ted  in  accordance wi th  the  recommendat ions 
es tab l ished by  the  manufac turer  o f  the  s ign  sheet ing.   A l l  p rocesses  and 
mater ia ls  used to  make a s ign  sha l l  in  no  way impact  the  per fo rmance, 
un i fo rm appearance (day and n igh t ) ,  o r  durab i l i t y  o f  the  sheet ing,  o r  
inva l ida te  the  s ign  sheet ing manufac turers ’  war ranty .  

A l l  sheet ing used fo r  background and legend shal l  be  f rom the  same 
manufac turer .  S ign  pane ls  sha l l  no t  be  over la id .  

A l l  tex t  and numera ls  sha l l  a l l  be ins ta l led  a t  the  same or ien ta t ion :  e i ther 
zero  degrees  or  90  degrees .  

Des ign  o f  le t te rs  and numbers  sha l l  be  in  accordance wi th  the  pro jec t  
p lans  wi th  a  to le rance o f  ±  1 /16  o f  an  inch .  

The cont rac tor  sha l l  no t  pa in t  the  bo l ts  o r  the  washers  un less  o therwise 
spec i f ied .  

608-2 .02 Extruded Aluminum Sign Panels  wi th Direct -Appl ied,  
Digi ta l ly - Imaged,  or  Demountable  Characters:  

Pane ls  sha l l  be  fabr ica ted  f rom 12- inch  wide  a luminum ex t rus ions 
fo rmed f rom Aluminum Al l oy  6063-T6 conforming to  the  requ i rements  o f  
ASTM B221 and fas tened together  by  bo l t  connect ions  as shown on the 
p lans .  

Pane l  fac ing sha l l  be  covered wi th  re t ro re f lec t ive  sheet ing o f  the  co lo r  
spec i f ied on the p lans .   The re t ro re f lec t ive  sheet ing sha l l  con form to  the 
requ i rements  o f  Sec t ion  1007 o f  the  spec i f i ca t ions .  
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The le t te rs ,  numera ls ,  symbo ls ,  borders ,  and o ther fea tures  o f  the  s ign 
message sha l l  be  d i rec t -app l ied ,  d ig i ta l ly - imaged,  o r  demountab le ,  and 
sha l l  con form to  the  requ i rements  o f  Subsec t ion  608-2 .02 ,  Demountab le 
Charac ters ,  Subsec t ion  608-2 .08 ,  Screen-Pr in ted,  Di rec t -App l ied ,  o r  
Elec t ron ic -Cut  Charac ters ,  Subsec t ion  608-2 .09 ,  o r  Dig i ta l ly - Imaged 
Charac ters ,  Subsec t ion  608-2 .10  o f  the  spec i f i ca t ions .  

Pane l  sur faces  to  be  covered wi th  re t ro re f lec t ive  sheet ing sha l l  be 
prepared in  accordance wi th  the  recommendat ions  o f  the  sheet ing 
manufac turer .   Pane l  sur faces  no t  covered wi th  sheet ing sha l l  be  e tched 
in  accordance wi th  the  recommendat ions  o f  the  ex trus ion  manufac turer  
to  reduce g la re  f rom re f lec ted  sun l igh t .  

Af te r  a l l  fabr ica t ion  has been comple ted ,  inc luding the  cu t t ing and 
punch ing o f  ho les ,  except  ho les  fo r  demountab le  le t te rs ,  numera ls,  
symbo ls ,  and borders ,  the  a luminum ex t rus ions  sha l l  be  degreased and 
the  re t ro re f lec t ive  sheet ing sha l l  be  app l ied .  

Aluminum ex t rus ions  sha l l  be  f la t  wi th  1 /4  inch  o f  to le rance a l lowed in 
an  8- foo t  length ,  wi th  p ropor t iona l ly  grea ter  to le rances  permi t ted  on 
lengths  grea ter  than 8  fee t .   F la tness  to le rance across  the  face  o f  each 
ex t rus ion  sha l l  be  0 .5  percent  o f  the  wid th .  

Aluminum ex t rus ions  sha l l  be  bo l ted together  on  12- inch  centers  wi th  a  
max imum a l lowab le  gap o f  1 /32  inch  be tween ex t rus ions .  

Shop fabr ica ted sub-assembl ies sha l l  be r ig id ly  b raced fo r  
t ranspor ta t ion  and erec t ion .   Hardware  u t i l i zed  to  fas ten pane ls  to 
suppor ts  sha l l  con form to the  pane l  manufac turer 's  recommendat ions .  

Each comple ted  s ign  pane l  sha l l  be  prov ided wi th a  s ide  t r im mold ing 
fabr ica ted  f rom ex t ruded Aluminum Al loy  6063-T6 conforming to  the 
requ i rements  o f  ASTM B221.   The t r im mold ing sha l l  be  fas tened to  each 
ind iv idua l  12- inch  a luminum ex t rus ion  wi th  two 5 /32- inch  d iameter  se l f -
p lugging a luminum b l ind r ive ts ,  2 -1 /2  inches  f rom e i ther  edge.   The 
exposed sur face  o f  the  s ide  t r im mold ing sha l l  be  t rea ted  by  e tch ing as 
recommended by  the  manufac turer  to  reduce g la re  f rom re f lec ted 
sun l igh t .  

Each comple ted  s ign  pane l  sha l l  be  sh ipped wi th  su f f ic ien t  bo l t  c lamps 
p laced to  ins ta l l  the  pane l  on  the  s ign  pos ts  as  shown in  the  p lans .   Bent  
bo l t  channe ls  wi l l  be  cause fo r  re jec t ion  o f  the  s ign  pane l .  

608-2 .03 Flat  Sheet  Aluminum Sign Panels  With Direct -
Appl ied,  Digi ta l ly - Imaged,  Electr ic -Cut  or  Screen-
Pr inted Characters:  

Pane ls  sha l l  be  fabr ica ted f rom 0 .125- inch  th ick  5052-H36,  o r  5052-H38 
Aluminum Al loy  conforming to  the  requ i rements  o f  ASTM B209.   

TABLE OF CONTENTS INDEX



SECTION 608 

653 
 

Pane l  fac ing sha l l  be  prepared and covered wi th  re tro re f lec t ive  sheet ing 
in  accordance wi th  the  recommendat ions  o f  the  sheet ing manufac turer .   
The co lo r  o f  the  sheet ing sha l l  be  as  spec i f ied  on  the  p lans  or  as  shown 
in  the  Manua l  o f  Approved Signs .  

Al l  sur faces  no t  covered sha l l  be  e tched to  reduce g la re  f rom re f lec ted  
sun l igh t .  

The re t ro re f lec t ive  sheet ing sha l l  con form to  the  requ i rements  o f  Sec t ion 
1007 o f  the  spec i f i ca t ions.   Sp l ic ing o f  re t ro re f lec t ive  sheet ing sha l l  no t  
be  a l lowed on  s ign  pane ls  hav ing a  min imum d imens ion  up  to  and 
inc lud ing 4  fee t .  

Messages sha l l  be  re f lec to r ized  wh i te  o r ,  i f  ca l led  fo r  on  the  p lans ,  
opaque b lack ,  and sha l l  be  produced by  e i ther  screen pr in t ing,  d i rec t -
app ly ing,  d ig i ta l  imaging ,  o r  e lec t ron ic cu t t ing,  as  spec i f ied under 
Subsec t ions  608-2 .09  and 608-2 .10  o f  the  spec i f icat ions .  

608-2 .04 Warning,  Marker ,  and Regulatory  Sign Panels:  

Pane ls  sha l l  be  fabr ica ted  f rom f la t  sheet  a luminum and sha l l  be 
re f lec to r ized  as  spec i f ied here in .  

Pane ls  sha l l  be  fabr ica ted  in  one p iece  f rom 0 .125- inch  th ick  5052-H36, 
5052-H38,  o r  6061-T6 Aluminum Al loy  conforming to  the  requ i rements 
o f  ASTM B209.  

Al l  sur faces  o f  pane ls  to  be  covered wi th  re t ro re f lec t ive  sheet ing sha l l  
be  prepared in  accordance wi th  the recommendat ions  o f  the  sheet ing 
manufac turer .   Sur faces  no t  covered sha l l  be  e tched to reduce g la re 
f rom re f lec ted  sun l igh t .   Ret ro re f lec t ive  sheet ing sha l l  con form to  the 
requ i rements  o f  Sec t ion  1007 o f  the  spec i f i ca t ions .  

Warn ing s igns  sha l l  be  re f lec to r ized  wi th f luorescent  ye l low 
re t ro re f lec t ive  sheet ing.  

Regu la to ry  s igns  sha l l  be  re f lec to r ized  wi th wh i te  re t ro re f lec t ive 
sheet ing.  

Ref lec to r ized  red  s igns  sha l l  be  re f lec to r ized  wi th  wh i te  re t ro re f lec t ive 
sheet ing.   The red  co lo r  sha l l  be  produced by  screen pr in t ing.  

Regu la to ry  s igns  wi th  re f lec to r ized  red  c i rc les  and s lashes  sha l l  be 
re f lec to r ized  wi th  wh i te  re t ro re f lec t ive  sheet ing.   The red  co lo r  sha l l  be 
produced by  screen pr in t ing.  

In te rs ta te rou te  markers  sha l l  be  cu t  to  shape.   The co lo rs  and legend 
sha l l  be  as  shown on the  p lans  and sha l l  be  re f lec to r ized  wi th  wh i te  
re t ro re f lec t ive  sheet ing.   The In te rs ta te  rou te  co lo rs  sha l l  be  screen-
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p r in ted .   The numera ls may be  screen-pr in ted ,  e lec t ron ic -cu t ,  o r  d i rec t -
app l ied  charac ters .  

Un i ted  Sta tes ,  Sta te  Route ,  and Card ina l  Di rec t ion  markers  sha l l  be 
re f lec to r ized  wi th  wh i te  re t ro re f lec t ive  sheet ing un less  o therwise  shown 
on the  p lans .  

Sp l ic ing o f  re t ro re f lec t ive sheet ing sha l l  no t  be  a l lowed on  s ign  pane ls 
hav ing the  min imum d imens ion  up  to  and inc lud ing 4  fee t .  

608-2 .05 Route  Shie lds (For  Insta l la t ion on Sign Panels) :  

Route  sh ie lds  may be  demountab le ,  d i rec t -app l ied,  o r  d ig i ta l ly - imaged.  

Demountab le  rou te  sh ie lds  sha l l  be  cu t  to  shape and sha l l  cons is t  o f  
0 .063- inch  th ick ,  5052-H36,  o r  5052-H38 Aluminum Al loy  conforming to  
the  requ i rements o f  ASTM B209.   The a luminum shal l  be  degreased and 
e tched in  accordance wi th  the  recommendat ions  o f  the  sheet ing 
manufac turer .   Ret ro re f lec t ive  sheet ing sha l l  be  whi te  and sha l l  con form 
to  the  requ i rements  o f  Sec t ion  1007 o f  the  spec i f i ca t ions .   Route  sh ie lds 
sha l l  be a t tached to  the  s ign  pane l  wi th  se l f -p lugging a luminum b l ind  
r ive ts .  

608-2 .06 EXIT  ONLY Panels  (For  Insta l la t ion on Sign Pane ls) :  

EXIT ONLY pane ls  may be  demountab le ,  d i rec t -app l ied ,  o r  d ig i ta l ly -
imaged.   Demountab le EXIT ONLY pane ls  sha l l  be  a t tached to  the  s ign 
pane l  wi th  se l f -p lugging a luminum b l ind  r ive ts .  

Demountab le  EXIT ONLY pane ls  sha l l  be  fabr ica ted  f rom 0 .063- inch 
th ick ,  5052-H36 or  5052-H38 Aluminum Al loy  conforming to  the 
requ i rements  o f  ASTM B209 wi th  f luorescent ye l low re t ro re f lec t ive 
sheet ing adhered to  the  face  s ide .   The a luminum sha l l  be  degreased 
and e tched in  accordance wi th  the  recommendat ions  o f  the  sheet ing 
manufac turer .   Ret ro re f lec t ive  sheet ing sha l l  con form to  the 
requ i rements  o f  Sec t ion  1007 o f  the  spec i f i ca t ions .  

608-2 .07 Retroref lect ive  Sheet ing,  Inks,  and Opaque Fi lm:  

Retrore f lec t ive sheet ing,  s ign-mak ing inks ,  and opaque f i lms  sha l l  
con form to  the  requ i rements  o f  Sec t ion  1007 o f  the spec i f i ca t ions .  

608-2 .08 Demountable  Characters:  

(A)   Genera l :  

Let te rs ,  numera ls ,  symbols ,  rou te  sh ie lds ,  borders,  and o ther  fea tures 
o f  the  s ign  message sha l l  cons is t  o f  cu t -ou t ,  f la t  sheet  a luminum 
legends,  wi th  d i rec t -app l ied  s ign  sheet ing or  o ther  f in ishes ,  tha t  a re 
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mounted  to  the  s ign  pane l  wi th  r ive ts  as  descr ibed here in .   A l l  charac ters 
sha l l  be  p laced on  the  s igns  in  a  s t ra igh t  and t rue  fash ion .  

F la t  sheet  a luminum subs tra tes  used fo r  charac ters  and borders  sha l l  be 
e i ther  a luminum a l loy  3105-H14,  3003-H14,  5052-H36,  o r  5052-H38 as  
spec i f ied  in  ASTM B209.   Charac ters  p roduced f rom the  f la t  sheet  
a luminum a l loy sha l l  s i t  f la t  on  the  face  o f  the  s ign  pane l  wi thout  v is ib le 
gap or  de format ion .  

The th ickness  fo r  le t ters and numbers  sha l l  be 0 .032 inches .   The 
th ickness  fo r  symbols ,  rou te  sh ie lds ,  and borders  sha l l  be  0 .063 inches . 

Al l  a luminum sha l l  be chemica l ly  t rea ted wi th  a  chromate  ac id 
convers ion  type  coat ing,  o r  equ iva len t ,  to  fo rm an ox ida t ion  res is tan t  
bar r ie r  f i lm tha t  is  su i tab le  fo r  long te rm outdoor  app l ica t ion .   The 
coat ing sha l l  p revent  the  occur rence o f  ox ida t ion  tha t  may cause 
s t reak ing or  d isco lo ra t ion on  the  s ign .   The coat ing sha l l  be  app l ied  in 
accordance wi th  the  manufac turer ’s  spec i f i ca t ions ,  and sha l l  have a 
min imum th ickness  o f  0 .002 inches .  

Al l  corners  and edges o f  the  charac ters  sha l l  be  c lean and we l l -de f ined 
wi th  no  apparent  wav iness ,  tears ,  de laminat ion ,  de format ion ,  o r  f laws.   
Bur rs  and waste  mater ia l  genera ted  f rom the  cu t t ing process  sha l l  be 
removed so  charac ters  have a  c lean,  f la t ,  and cor rec t  appearance. 

Des ign  o f  le t te rs  and numbers  sha l l  be  in  accordance wi th  the  pro jec t  
p lans .  

Sp l ic ing o f  a luminum pane ls  wi l l  be  acceptab le fo r  d iagrammat ic  a r rows 
or  o ther  la rge  symbols  and sh ie lds  exceed ing 48  inches  in  more  than 
one d i rec t ion .   Sp l ices ,  when requ i red ,  sha l l  inc lude a  cont inuous  4  to 
6 - inch  wide  a luminum back  p la te  tha t  over laps  the  jo in t .   The back  p la te 
sha l l  ensure no gap a t  the  sp l ice  jo in t  when the  symbol  is  assembled 
and a t tached to  the  s ign .  

Borders  on  s igns  wi th  demountab le  charac ters  sha l l  a lso  be  made o f  
a luminum subs t ra te  pane ls ,  un less  o therwise  spec i f ied .   However ,  in  a l l  
cases  borders  on  s igns  wi th  demountab le  charac ters  sha l l  be  made o f  
the  same mater ia l  as  the  legend.  

(B)   Sheet ing and Colors:  

Sheet ing or  f i lm app l ied  to demountab le  charac ters sha l l  be  a cont inuous 
mono l i th ic  p iece ,  wi thout  sp l ice  o r  pa tch ,  tha t  covers  the  en t i re  f ront  
face  o f  the  charac ter .   Sp l ic ing o f  the  sheet ing fo r  demountab le  borders 
o r  charac ters  wh ich  have a  d imens ion  la rger  than 48  inches  in  more  than 
one d i rec t ion  wi l l  be  a l lowed.   On ly  one sp l ice  sha l l  be  a l lowed every  4 
fee t .   When a  sp l ice  is  necessary ,  the  ad jo in ing edges sha l l  be  p laced 
so  there  is  no  v is ib le  gap be tween the  two p ieces .  
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The adhes ive  sys tem fo r  sheet ing and opaque f i lms  sha l l  fo rm a durab le 
bond wh ich  t igh t ly  adheres  to  the  a luminum or  s ign  background.   Af te r  
a t tachment ,  the  sheet ing and opaque f i lms  sha l l  no t  d isco lo r ,  c rack,  
c raze ,  b l is te r ,  bubb le ,  o r  de laminate .   Sheet ing and f i lm adhes ives  must 
be  war ran ted  by the  manufac turer  aga ins t  such defec ts  as spec i f ied  in 
Sec t ion  1007 o f  the  spec i f i ca t ions .   On ly  those sheet ing and f i lm 
produc ts  wh ich  prov ide  the  spec i f ied  war ran ty  wi l l  be  acceptab le .  

The co lo r  fo r  demountab le  le t te rs ,  numbers ,  symbols ,  and rou te  sh ie lds 
on  green,  b lue ,  and brown background s igns  sha l l  be  wh i te ,  and sha l l  
con form to  the  requ i rements  o f  Sec t ion  1007 o f  the  spec i f i ca t ions .   
Demountab le  legends on wh i te  and ye l low background s igns  sha l l  be 
b lack ,  and sha l l  be  opaque and non- re f lec t ive .   B lack  charac ters  sha l l  
be  f in ished wi th  laminated  b lack  opaque acry l ic  f i lm.  

When borders  a re  used wi th  demountab le  charac ters ,  wh i te  legend and 
border  sha l l  be  used on  green,  b lue ,  o r  b rown s ign  backgrounds,  and 
b lack  legend and border  sha l l  be  used on  wh i te  o r  ye l low s ign  
backgrounds.   S ign  sheet ing conforming to  Sec t ion  1007 o f  the 
spec i f i ca t ions  sha l l  be  used fo r  wh i te borders .   B lack  borders  sha l l  be 
laminated  b lack  opaque acry l ic  f i lm.  

Laminated  b lack  opaque acry l ic  f i lm to  be  used fo r  charac ters  o r  borders ,  
as  spec i f ied  above,  sha l l  be  app l ied  in  accordance wi th  the  coat ing 
manufac turer 's  recommendat ions .   The cont rac tor  sha l l  p rov ide cop ies 
o f  any  war ran t ies  p rov ided by  the  manufac turer  to  the  Engineer .  

On combina t ion  s igns ,  such as  a  green background s ign  wi th  wh i te  
charac ters  tha t  a lso inc ludes a  smal le r  pane l  wi th  ye l low background 
and b lack charac ters ,  the  co lo r  scheme used fo r  the  charac ters and 
border fo r  each por t ion  o f  the  s ign  sha l l  be  as spec i f ied  above, i .e .  wh i te 
legend and border  sha l l  be  used on the green background por t ion  o f  the 
s ign  and b lack  legend and border  sha l l  be  used on  the  ye l low background 
por t ion .  

(C)   At tachment  of  Characters  and Borders:  

Sel f  p lugging a luminum,  pro t rud ing,  regu la r  head b l ind  r ive ts  sha l l  be 
used to  secure  a l l  demountab le  charac ters .   The r i ve ts  sha l l  con form to 
the  app l icab le  requ i rements  o f  In te rna t iona l  Fas teners  Ins t i tu te  ( IFI )  114 
s tandard  fo r  b reak  mandre l  b l ind  r ive ts .   A l l  r i ve ts  sha l l  be 5 /32  inch  in 
d iameter  wi th  the  appropr ia te  gr ip  range.  

Rive ts  sha l l  be  e i ther  IFI  114 Grade 10  or  11  a luminum a l loy  r ive ts .   The 
r ive ts  sha l l  have an  u l t imate  shear  and tens i le  s t rength  tha t  has  been 
de termined by  IFI  135 Spec i f i ca t ion  2 .1  and 2 .2 .   The u l t imate  shear  and 
tens i le  s t rength  sha l l  meet  o r  exceed those va lues  spec i f ied fo r  a  5 /32 
inch  (0 .1562)  nomina l  r ive t  d iameter  per  IFI  114 Tab le  6  fo r  Grades  10 
or  11 .   A h igher s t rength and grade a luminum r ivet  can be used a t  the 
op t ion  o f  the  s ign  fabr ica tor .  
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Rive ts  secur ing the  charac ters  to  the  back pane l  sha l l  be o f  su f f ic ien t  
length  to  ensure  a  secure  a t tachment  and conform to  the  gr ip  length  
spec i f i ca t ions  o f  the  r ive t  manufac turer .   The de terminat ion  o f  r ive t  gr ip 
length  sha l l  inc lude the  tota l  th ickness  o f  the  jo in t .   Th is  th ickness  sha l l  
inc lude the  charac ter  (sheet ing and a luminum sheet ) ,  spacer  ( i f  
app l icab le )  and the  s ign  back  pane l  (sheet ing and a luminum ex t rus ion) .  

The ho le  s ize  used to  ins ta l l  the  r ive ts  sha l l  con form to  the 
recommendat ion  o f  the  r ive t  manufac turer  and Tab le 2  o f  IFI  114.   Rive ts  
sha l l  be  p laced a  min imum of  four  t imes the  d iameter  o f  the  r ive t  f rom 
the  edge o f  the  charac ter  be ing a t tached,  e .g. ,  5 /8 inch  c learance fo r  a 
5 /32  inch  d iameter  r ive t .   Clearance sha l l  be  measured to  the  ou ts ide  o f  
the  r ive t  head. 

Min imum requ i rements  fo r  a t tach ing demountab le  charac ters  sha l l  be  as 
fo l lows:  

St ra igh t  numera ls  and le t te rs  such as  "1"  sha l l  have th ree  r ive ts ,  one a t  
the  top ,  midd le  and bo t tom.   The more  complex  numera ls  and le t te rs 
sha l l  have f rom four to seven r ive ts .   Le t te rs such as  "W" and "M"  
typ ica l ly  requ i re  seven r ive ts .   Le t te rs  and numera ls  such as  "P" ,  "H"  
and "9"  typ ica l ly  requ i re  s ix  r ive ts .   Le t te rs  and numera ls  such as  "G",  
"S" ,  "2" ,  "3 "  and "7"  typ ica l ly  requ i re  f ive  r ive ts .   A r ive t  sha l l  secure 
each corner  o f  the  le t ter  o r  numera l .   For  sh ie lds and symbols ,  r ive ts  
sha l l  be spaced even ly  around the  en t i re  per imeter .   Add i t iona l  r ive ts 
sha l l  be added in the  midd le  o f  the  sh ie ld  o r  symbol  as  necessary  to 
e l imina te  bowing.   Rive ts  fo r  borders  sha l l  be  spaced even ly  a round the 
border .  

The ac tua l  number o f  r ive ts  used wi l l  depend on  the  th ickness ,  
con f igura t ion ,  we igh t ,  pos i t ion  (wi th  o r  wi thout  spacers ) ,  s ize  o f  the  
charac ter  be ing a t tached,  and the  recommendat ions  o f  the  r ivet  
manufac turer .   The number  and loca t ion  o f  r ive ts  sha l l  be  su f f ic ien t  to 
secure  the  charac ter  to  the  pane l  so  i t  sha l l  no t  miss-a l ign ,  bend or  move 
when sub jec ted  to  wind  load ing.   Add i t iona l ly ,  the  number  o f  r ive ts  used 
sha l l  ensure  tha t  the  charac ter  does  no t  bow or  pu l l  away f rom the  back 
pane l  fo r  the  l i fe  o f  the  s ign .   Rive ts  sha l l  be  p laced in  a  de f ined,  even ly 
spaced pa t te rn  wh ich  is  cons is ten t  f rom charac ter  to  charac ter .   The 
p lacement and pa t te rn o f  r ive ts sha l l  no t  in te r fe re  wi th  the  appearance 
o f  the  s ign  f rom normal  d r ive-by  v iewing d is tances .   The cont rac tor  sha l l  
supp ly  s tandard  punch deta i ls  p r io r  to  fabr ica t ion .  

The pro t rud ing head and shaf t  o f  the r ive ts sha l l  c lose ly  match  the  co lo r  
o f  the  charac ter  on  wh ich they  are be ing app l ied ,  e.g. ,  b lack  charac ters 
sha l l  be  app l ied  wi th  b lack  r ive ts .  A luminum co lo red  r ive ts  a re 
acceptab le  fo r  mount ing wh i te  charac ters .  

The coat ing used to  co lo r  the  r ive ts  sha l l  be  a  fac to ry -app l ied  anod ized 
type f in ish ,  o r  equ iva len t ,  tha t  is  su i tab le  fo r  long te rm outdoor 
app l ica t ion .   The coat ing sha l l  have durab le  co lo r fas tness  and sha l l  be 
capab le  o f  p revent ing the  occur rence o f  ox ida t ion  tha t  may cause 
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s t reak ing or  d isco lo ra t ion  on  the  s ign .   Non- factory  pa in t ing o f  the  
pro t rud ing heads o f  the  r ive ts  is  no t  acceptab le .  

608-2 .09 Screen-Pr inted,  Direct -Appl ied,  and Electronic-Cut  
Characters: 

Screen-pr in ted  le t te rs ,  numera ls ,  a r rows,  symbols ,  and borders ,  sha l l  be 
app l ied  on  the  re t ro re f lect ive  sheet ing background o f  the  s ign  by  d i rec t  
o r  reverse  screen process.   Messages and borders  of  a  co lo r  darker  than 
the  background sha l l  be  app l ied  to  the  re t ro re f lec t ive  sheet ing by  d i rec t  
p rocess .   Messages and borders  o f  a  co lo r  l igh ter  than the  s ign  
background sha l l  be  produced by  the  reverse  screen process . 

Opaque or  t ransparent  co lo rs ,  inks ,  and pa in ts used in  the  screen 
process  sha l l  be  o f  the  type  and qua l i ty  recommended by  the 
manufac turer  o f  the  re t ro re f lec t ive  sheet ing.  

The screen ing sha l l  be  per fo rmed in a  manner  that  resu l ts  in  a un i fo rm 
co lo r  and tone,  wi th  sharp ly  de f ined edges o f  legends and borders  and 
wi thout  b lemishes  on  the  s ign  background tha t  wi l l  a f fec t  in tended use. 

Signs ,  a f te r  sc reen ing,  sha l l  be  a i r  d r ied  or  baked in  accordance wi th 
the  manufac turer 's  recommendat ions to  p rov ide  a  smooth  hard  f in ish .   
Any  s igns  on  wh ich  b l is te rs  appear  dur ing the  dry ing process  wi l l  be 
re jec ted .  

Di rec t -app l ied  le t te rs ,  numera ls ,  symbo ls ,  borders,  and o ther  fea tures 
o f  the  s ign  message sha l l  be  cu t  f rom b lack  opaque or  re t rore f lec t ive 
sheet ing o f  the  co lo r  speci f ied  and app l ied  to  the  re tro re f lec t ive  sheet ing 
o f  the  s ign  background in  accordance wi th  the ins t ruc t ions  o f  the 
manufac turer  o f  the  re t ro re f lec t ive  sheet ing.  

Di rec t -app l ied  legend may be  moved ver t ica l ly  1 /2  inch  to  avo id  p lac ing 
on ly  a  smal l  amount  o f  mater ia l  over  the  ad jacent  ex t ruded pane l .   The 
bo t tom o f  a l l  charac ters  fo r  a  l ine  o f  legend sha l l  l ine  up  wi th in  1 /8  o f  an 
inch .  

Elec t ron ic -cu t  charac ters  sha l l  be  cu t  f rom t rans lucent  acry l ic  sheet ing 
us ing computer ized  au tomated cu t t ing processes .  

608-2 .10 Digi ta l ly - Imaged Characters:  

Digi ta l ly - imaged charac ters  sha l l  cons is t  o f  charac ters  p roduced th rough 
u l t rav io le t  je t -pr in t ing or  thermal  t rans fer .   S igns  wi th  d ig i ta l ly - imaged 
charac ters  sha l l  be  manufac tured  us ing matched component ink,  
t ransparent  e lec t ron ic -cu t tab le  f i lm,  and/or  over lay f i lm as  supp l ied  by 
the  re f lec t ive  sheet ing manufac turer .   For  d ig i ta l ly - imaged copy  on  wh i te 
sheet ing,  the coef f ic ien t  o f  re t rore f lec t ion  sha l l  be  no t  less than 70 
percent  o f  the  or ig ina l  va lues  fo r  the  cor respond ing in tegra l  co lo r .   When 
charac ters  are  spread over  two ad jacent  ex t ruded pane ls ,  the  charac ters 
sha l l  a l ign  wi th  each o ther  wi th in  1 /16  o f  an  inch .  
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608-2 .11 Graf f i t i  Shie ld:  

The gra f f i t i  sh ie lds  sha l l  be  made f rom a  s ingle  cont inuous  pane l  made 
o f  sheet ,  co i l ,  o r  d rawn aluminum tha t  con forms to the  requ i rements  of  
ASTM B209 Standard  Spec i f ica t ion  fo r  Aluminum and Aluminum-Al loy 
Sheet  and Pla te ,  A l loy  5052-H32 (bendab le  to 1 t ) .  The a luminum 
subs t ra te  sha l l  be 0 .125 and 0 .1875 inches th ick .  Dimens iona l  and 
f la tness  to le rances  sha l l  con form to  the  app l icable  s tandards  o f  The 
Aluminum Assoc ia t ion  (TAA) .  

The cont rac tor  sha l l  no t  pa in t  the  bo l ts  o r  the  washers  un less  o therwise 
spec i f ied .  

Each comple ted  gra f f i t i  sh ie ld  pane l  sha l l  be  sh ipped wi th  su f f ic ien t  bo l t  
c lamps p laced to  ins ta l l  the  gra f f i t i  sh ie ld  on the ex t ruded s ign  pane ls 
as  shown in  the  p lans .  

608-3 Construct ion Requirements:  

608-3 .01 Fabr icat ion:  

Fabr ica t ion  o f  the  s ign  pane ls  sha l l  be  in  accordance wi th  the  de ta i ls  
shown on the p lans  and the  requ i rements o f  these spec i f i ca t ions .   I f  
add i t iona l  de ta i ls  fo r  s ign pane l  fabr ica t ion  are  requ i red ,  the  cont rac tor  
sha l l  submi t  shop drawings  in  accordance wi th  the  requ i rements  o f  
Subsec t ion  105.03  o f  the  spec i f i ca t ions .  

Pane ls  sha l l  be  cu t  to  s ize and shape and sha l l  be  f ree  o f  buck les ,  warps,  
dents ,  cock les ,  bur rs ,  and de fec ts  resu l t ing f rom fabr ica t ion .  

Fabr ica ted  s igns  sha l l  be  s to red  indoors  and kept  dry  dur ing s to rage.   I f  
packaged s igns  become wet ,  a l l  packaging mater ia l  sha l l  be  removed 
immedia te ly  and the  s igns  a l lowed to  d ry .   The s igns  may be  repackaged 
us ing new dry mater ia ls .   I f  ou tdoor  s to rage is  necessary ,  a l l  packaging 
mater ia ls  sha l l  be  removed.   S igns  sha l l  be  s tored  on  edge,  above 
ground,  in  an  area  where d i r t  and water  wi l l  no t  con tac t  the  s ign  face .   
Mater ia ls  used to  suppor t  s to red  s igns  sha l l  no t  con tac t  s ign  faces . 

Dur ing fabr ica t ion  o f  the  s ign  pane ls ,  the  cont rac tor  sha l l  ensure  the  bo l t  
ho les  on  each s ign  pane l  a re  p laced so  the  ho les  wi l l  no t  co inc ide  wi th  
any  legend and any  bo l ts ,  washers ,  o r  o ther  hardware  used wi l l  no t  cover 
any  por t ion  o f  the  legend.   I f  the  bo l t  ho les  on  a  s ign pane l  do  no t  comply 
wi th  these requ i rements ,  the  Engineer  may re ject  the  s ign  pane l  o r  
accept the s ign  pane l  and requ i re  the  cont rac tor  to  pa in t  the  bo l ts ,  
washers ,  and any  hardware  co inc id ing wi th  the  s ign  legend to  match  the 
co lo r  o f  the  legend. 

The fabr ica t ion  o f  gra f f i t i  sh ie lds  sha l l  con form to  ADOT Gra f f i t i  Sh ie lds 
Standard  Drawing S-18.  
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Gra f f i t i  sh ie lds  sha l l  be  powder  coated  per  the  Amer ican Arch i tec tu ra l  
Manufac turers  Assoc ia t ion  (AAMA) coat ing spec i f ica t ions  to  min imize 
g la re ,  improve v is ib i l i t y  and to  p rov ide  easy  main tenance aga ins t  gra f f i t i  
vanda l ism.  A f la t  b lack  coat ing sha l l  be  app l ied  to  the  gra f f i t i  sh ie lds .  
The powder  coat ing pre- t rea tment  sha l l  be  accompl ished mechan ica l ly ,  
chemica l ly ,  o r  per  the  cont rac tor ’s  d isc re t ion  v ia  a l te rna t ive  processes.  
The powder  coated  produc ts  sha l l  be  wrapped and packaged by  the 
cont rac tor  to  p ro tec t  the  f in ished mater ia ls  aga ins t  damages.  

The fabr ica t ion o f  the  ind iv idua l  par ts  and hardware sha l l  meet  indus t ry 
s tandards  fo r  meta l  work ,  we ld ing,  and pa in t ing,  to  ensure  tha t  the 
gra f f i t i  sh ie lds  l i fe  span exceeds tha t  o f  the  s ign  i t  i s  to  p ro tec t .  

608-3 .02 Insta l la t ion of  Sign Panels: 

The s ign  pane ls  sha l l  be  ins ta l led  on  overhead s ign  s t ruc tu res  and 
roads ide  s ign  suppor ts  in  accordance wi th  the  de ta i ls  shown on the  p lans 
and in accordance wi th  the  recommendat ions  o f  the  manufac turers  of  
the  s ign  pane l  components .  

Minor  sc ra tches  and abras ions  resu l t ing f rom fabr ica t ion ,  sh ipp ing and 
ins ta l la t ion  o f  pane ls  may be  pa tched;  however ,  pa tch ing sha l l  be  l imi ted  
to  one pa tch  per  50  square  fee t  o f  s ign  area  wi th  the  to ta l  pa tched area 
be ing less  than 5  percent  o f  the  s ign  area .   Pane ls  requ i r ing more  
pa tch ing than the  spec i f ied  l imi t  wi l l  be  re jec ted .   Pa tches sha l l  be edge 
sea led  by  a method approved by  the re t rore f lec t ive  sheet ing 
manufac turer .  

S ign  pane ls  sha l l  be  a t tached to  the  pos ts  wi th  hex  head bo l ts  as  shown 
in  the  Standard  Drawings ;  s lo t ted  head bo l ts  sha l l  no t  be  used.   A  
cadmium-p la ted  or  z inc-p la ted  fender  washer  sha l l  be  p laced be tween 
the  bo l t  head and pane l  face .  

For  f la t  sheet  pane ls ,  bo l ts  sha l l  be  fas tened wi th  a  cadmium-p la ted  or  
z inc-p la ted  fender  washer  and two s tandard  nu ts .   Ny lon  washers sha l l  
no t  be used.   The fender washer  sha l l  be p laced aga ins t  the  s ign  pos t ,  
the  f i rs t  nu t  sha l l  be  t igh tened aga ins t  the  fender  washer ,  and the  second 
nu t  sha l l  be  t igh tened agains t  the f i rs t  nu t .   Bo l ts  sha l l  be t igh tened f rom 
the  back  by  ho ld ing the  bo l t  head s ta t ionary  on  the  face  o f  the  pane l .   
Twis t ing o f  the  bo l t  head on  the  pane l  face  wi l l  no t  be  a l lowed. 

The cont rac tor  sha l l  p rov ide  a  de ta i led  l i s t  o f  a l l  new s igns  ins ta l led  on 
the  pro jec t .   The l i s t  sha l l  inc lude the  s ign  ident i f i ca t ion  code,  the  da te 
each s ign  was ins ta l led  (month  and year ) ,  the  fabr ica tor  o f  the  s ign ,  and 
the  mater ia ls  used to  make the  s ign  (manufac turer ,  type  o f  sheet ing,  ink 
and f i lm) .   S igns  sha l l  be  l i s ted  in  numer ica l  o rder by  rou te ,  d i rec t ion ,  
and mi lepos t  and,  where more  than one s ign  is  ins ta l led  a t  the  same 
genera l  loca t ion ,  a  le t ter  subscr ip t .  The l i s t  shal l  be  prov ided in  a 
commonly  used e lec t ron ic spreadsheet  fo rmat  and sha l l  be submi t ted to 
the  Engineer  e lec t ron ica l ly .  In  add i t ion  to  the  e lec t ron ic  submiss ion ,  the 
Engineer  may request  up  to  th ree  hard  cop ies .  
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Sign  pane ls  wi th in  the  same s ign  assembly  sha l l  be  p laced a t  the  same 
or ien ta t ion  a long the roadway so  tha t  the  en t i re  legend o f  the  s igns 
appear  un i fo rm under  normal  v iewing cond i t ions ,  bo th  day  and n igh t .  

Upon fabr ica t ion  or  ins ta l la t ion  o f  each s ign ,  the  cont rac tor  sha l l  p lace 
in fo rmat ion  on  the back  o f  the  s ign  showing the  s ign  ident i f i ca t ion  code, 
the  s ign  fabr ica tor ,  the  manufac turer  o f  the  sheet ing used,  and the  month  
and year  o f  the  ins ta l la t ion .   The fo rmat t ing o f  the  requ i red  in fo rmat ion 
sha l l  be  as  shown on the s tandard  drawings .   The  in fo rmat ion  sha l l  be 
pos i t ioned to  be  read i ly  v is ib le  f rom a  vantage po in t  ou ts ide  the  f low o f  
t ra f f i c  and no t  obs t ruc ted  by  s ign  pos ts ,  ex t rus ions ,  s t r ingers ,  o r  
b rackets .   A l l  le t te rs  sha l l  be  made o f  a  long l i fe  mater ia l  such as  a  b lack 
opaque acry l ic  f i lm.   S igns  no t  marked as  requ i red  wi l l  no t  be  e l ig ib le 
fo r  payment .  

Temporary  t ra f f i c  con t ro l  s igns  are  exempt  f rom the  ins ta l la t ion 
in fo rmat ion  requ i rement  un less  no ted  o therwise  on  the  pro jec t  p lans .  

608-3 .03 Insta l la t ion of  Graf f i t i  Shie ld:    

The gra f f i t i  sh ie ld  panels  sha l l  be  ins ta l led  on overhead ex t ruded 
s ignage in  accordance wi th  the  de ta i ls  shown on the  s tandard  drawing,  
p lans  and in  accordance wi th  the  recommendat ions o f  the manufac turers  
o f  the  s ign  pane l  components .  

Gra f f i t i  sh ie ld  pane ls  shal l  be  a t tached to  the  overhead ex t ruded s ign  
pane ls  wi th  c l ips  as  shown in  the  Standard  Drawings .  

Minor  sc ra tches  and abras ions  resu l t ing f rom fabr ica t ion ,  sh ipp ing,  o r  
ins ta l la t ion  o f  pane ls  may be  pa tched.  Patch ing sha l l  be  l imi ted  to  one 
pa tch  per  5  square  fee t  o f  gra f f i t i  sh ie ld  a rea .  The to ta l  pa tched area  
sha l l  be less  than f ive  percent  o f  the  gra f f i t i  sh ie ld  a rea .   Gra f f i t i  sh ie ld 
requ i r ing more  pa tch ing than the  spec i f ied  l imi t  wi l l  be  re jec ted .    

608-3 .04 Inspect ion:  

An inspec t ion  o f  the comple te ly  ins ta l led  s ign  pane ls  wi l l  be  made by the 
Engineer  dur ing the  day t ime and a t  n igh t  fo r  p roper  appearance, 
v is ib i l i t y ,  co lo r ,  specu la r  g loss ,  and proper  ins ta l la t ion .  

Each s ign  pane l  face  sha l l  be  c leaned thorough ly  jus t  p r io r  to  the 
inspec t ion  by  a  method recommended by  the  manufac turer .   The 
c lean ing mater ia l  sha l l  in  no  way scra tch ,  de face  or  have any  adverse 
e f fec t  on  the  s ign  pane l  components .  

A l l  apparent  de fec ts  d isc losed by  the  inspec t ion  sha l l  be  cor rec ted  by 
the  cont rac tor  a t  no add i t iona l  cos t  to  the  Depar tment .   I f  co lo r  var ia t ions 
or  b lemishes  be tween s ign  pane l  inc rements a re  v is ib le  f rom a  d is tance 
o f  50  fee t  e i ther  dur ing the  day  or  a t  n igh t ,  the  pane ls  sha l l  be  removed 
and rep laced a t  no  add i t iona l  cos t  to  the  Depar tment .  
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Each gra f f i t i  sh ie ld  component  sha l l  be c leaned thorough ly  jus t  pr io r  to 
the  inspec t ion  by  a  method recommended by  the  manufac turer .  The 
c lean ing mater ia l  sha l l  in  no  way scra tch  or  have any  adverse  e f fec t  on 
the  gra f f i t i  sh ie ld  components .  Inspec t ion  c r i te r ia  sha l l  inc lude,  bu t  not  
be  l imi ted  to ;  con formi ty  to  the  spec i f i ca t ion ,  workmansh ip ,  qua l i ty ,  and 
mater ia ls .   

608-3 .05 Miscel laneous Work:  

The work  under  th is  sec t ion  sha l l  a lso  inc lude fu rn ish ing a l l  
misce l laneous mater ia ls ,  too ls ,  equ ipment ,  and labor necessary  to 
re loca te  ex i t  pane ls  to  the  r igh t  s ide  o f  the  parent  s ign  pane l ;  remov ing,  
cu t t ing,  and ins ta l l ing s ide  t r ims and new or sa lvaged a luminum 
ex t rus ions  on  ex is t ing s ign  pane ls ;  re loca t ing la rge  gu ide  and ex i t  gore 
s igns ;  and cu t t ing pos t  tops  on  ex is t ing ins ta l la t ions ,  as  requ i red  on the 
p lans .  

608-4 Method of  Measurement:  

Sign pane ls  wi l l  be  measured by  the  square  foo t  fo r  each type or  types 
o f  s ign  pane ls  furn ished and ins ta l led .   Ind iv idua l  s ign  pane ls  wi l l  be 
measured to  the  neares t  0 .1  square foo t .   The to ta l  a rea o f  each type of  
s ign  pane l  wi l l  be  summed and rounded to  the  neares t  square  foo t .  

The area  o f  each s ign  pane l ,  except  for  warn ing,  regu la to ry  and marker 
s ign  pane ls ,  wi l l  be  measured per  p lans  d imens ions .  

For  warn ing,  regu la to ry  and marker  s ign  pane ls ,  the  area  o f  each s ign 
pane l  wi l l  be  de termined as  fo l lows: 

(A)  The areas  o f  each rec tangu lar ,  square ,  o r  t r iangu lar  s ign  
pane l  wi l l  be  de termined f rom the  d imens ions  shown on the  
p lans ;  and 

(B)  The area  o f  i r regu la r  shaped s igns ,  such as  s top  s igns  and 
rou te  markers ,  wi l l  be  de termined by  mul t ip ly ing the 
max imum he igh t  in  fee t  by  the  max imum wid th  in  fee t ,  us ing 
the  d imens ions  shown on the  p lans .  

Gra f f i t i  sh ie ld  wi l l  be  measured by  the  square  foo t  fo r  each gra f f i t i  sh ie ld 
fu rn ished and ins ta l led .   The area  wi l l  be  de termined by  mul t ip ly ing the 
length  o f  the  ou ts ide  per imeter  o f  the gra f f i t i  sh ie ld  to  the neares t  0 .1 
fee t  mu l t ip l ied by 2 fee t .   The to ta l  a rea  o f  each type o f  gra f f i t i  sh ie ld 
wi l l  be  summed and rounded to  the  neares t  square foo t .  

Misce l laneous Work  wi l l  be  measured on  a  lump sum bas is .  
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608-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  each type o f  s ign  pane l  des ignated  in  the 
b idd ing schedu le ,  measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the  
cont rac t  un i t  p r ice  per square  foo t ,  comple te in  p lace ,  regard less  o f  the 
type  o f  sheet ing or  type  o f  charac ter  used on the  s ign  pane l .   Payment 
sha l l  be  made on the  to ta l  a rea  o f  each type o f  s ign  pane l  to  the  neares t  
square  foo t .  

No add i t iona l  payment  wi l l  be  made fo r  s igns  wi th  sheet ing app l ied  to 
bo th  s ides ,  the  cos t  be ing cons idered as  inc luded in  the  cont rac t  un i t  
p r ice  fo r  the  s ign  pane l .  

No measurement  o r  payment  wi l l  be  made fo r  Rou te  Sh ie lds  and EXIT  
ONLY Pane ls  ( fo r  ins ta l la t ion  on  s ign  pane ls ) ,  the  cos t  be ing cons idered 
as  inc luded in  the  cont ract  un i t  p r ice  for  the  s ign  pane l .  

The cont rac t  un i t  p r ice  sha l l  be  fu l l  compensat ion  for  fu rn ish ing a l l  labor ,  
mater ia ls ,  too ls ,  equ ipment ,  and inc identa ls ,  and fo r  per fo rming a l l  the 
work  invo lved in fu rn ish ing and ins ta l l ing the  s ign pane ls ,  comple te  in  
p lace ,  inc lud ing fu rn ish ing and app ly ing a l l  re t ro ref lec t ive  sheet ing,  a l l  
fas ten ing hardware ,  a l l  necessary  s ign  suppor ts ,  s t r ingers ,  and pos t  
t ies ,  a l l  as  shown on the  p lans  and as  spec i f ied  here in .  

The accepted  quant i t ies of  gra f f i t i  sh ie ld ,  measured as  prov ided above, 
wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  square  foo t ,  comple te  in  
p lace ,  as  shown in  the  p lans  and as  descr ibed and spec i f ied  here in .  

The accepted  quant i ty  o f  Misce l laneous Work wi l l  be  pa id  fo r  a t  the 
cont rac t  lump sum pr ice ,  wh ich  pr ice sha l l  be  fu l l  compensat ions  fo r  the 
work ,  comple te in  p lace ,  as  shown on the  p lans and as descr ibed and 
spec i f ied  here in .  

SECTION 609 DRILLED SHAFT FOUNDATIONS:  

609-1 Descr ipt ion:  

609-1 .01 Genera l :  

The work  under th is  sec t ion  sha l l  inc lude fu rn ish ing a l l  mater ia ls  and 
cons t ruc t ing re in fo rced concre te  shaf ts  fo rmed wi th in  a  dr i l led 
excavat ion .   Each dr i l led shaf t  foundat ion  sha l l  cons is t  o f  a  shaf t  sec t ion  
wi th  o r  wi thout  cas ing le f t  in  p lace ,  as  d i rec ted  or  spec i f ied ,  wi th  o r  
wi thout  a  rock  socket  o r  a  be l led  foo t ing,  and shal l  be  cons t ruc ted  in 
reasonab ly  c lose  conformi ty  wi th  the  de ta i ls  and d imens ions  shown on 
the  p lans  and the  requ i rements  o f  these spec i f i ca t ions .  
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609-1 .02 Cert i f icat ion:  

The cont rac tor  sha l l  be respons ib le  to  rev iew a l l  ava i lab le  geotechn ica l  
inves t iga t ion  repor ts ,  and i ts  s ignature  on  the  proposa l  fo rm sha l l  cer t i fy  
tha t  the  f i rm per fo rming the  dr i l led  shaf t  opera t ions ,  whether  the  pr ime 
cont rac tor  o r  a  subcont rac tor ,  has  comple ted th is  rev iew.   The 
geotechn ica l  inves t iga t ion  repor ts  a re  ava i lab le  on the  ADOT Cont rac ts  
and Spec i f ica t ions  Group Cur ren t  Adver t isements  webs i te .  

609-1 .03 Insta l la t ion Plan:  

The cont rac tor  sha l l  p rovide  to  the  Engineer  fo r  rev iew and approva l  a 
de ta i led  ins ta l la t ion  p lan  conta in ing the  fo l lowing i n fo rmat ion :  

(A)  L is t  o f  p roposed equ ipment  to  be  used inc lud ing c ranes ,  
d r i l l s ,  augers ,  ba i l ing buckets ,  f ina l  c lean ing equ ipment ,  
desand ing equ ipment ,  s lu r ry  pumps,  sampl ing equ ipment ,  
t remies  or  concre te  pumps,  cas ing,  e tc . ;  

(B)  Deta i ls  o f  overa l l  cons t ruc t ion  opera t ion  sequence and the 
sequence o f  sha f t  cons t ruc t ion  in  bents  o r  groups ;  

(C)  Deta i ls  o f  sha f t  excavat ion  methods ,  inc lud ing equ ipment  
and procedures  fo r  checking the  d imens ions  and a l ignment  
o f  each shaf t  excavat ion ;  

(D)  When s lu r ry  is  se lec ted  fo r  boreho le  s tab i l i zat ion ,  the 
cont rac tor  sha l l  submi t  Safe ty  Data  Sheets ,  qua l i ty  con t ro l  
p rocedures ,  and d isposa l  de ta i ls ;  

(E)  Deta i ls  o f  methods  to  c lean the  shaf t  excavat ion ;  

(F)  Deta i ls  o f  re in fo rcement  p lacement ,  inc lud ing suppor t  and 
cent ra l iza t ion  methods ,  l i f t ing equ ipment ,  and s taging  
loca t ion  fo r  t ied  s tee l  re in fo rcement  cages  pr io r  to 
p lacement ;  

(G)  Deta i ls  o f  concre te  p lacement ,  inc lud ing concre te  vo lumet r ic  
char ts ;  

(H)  Deta i ls  o f  cas ing d imens ions ,  mater ia l  and sp l ice  de ta i ls ;  

( I )  Deta i ls  o f  concre te  mix  des igns  and mi t iga t ion  of  poss ib le 
loss  o f  s lump dur ing p lacement ;  

(J )  L is t  o f  work  exper ience in p rev ious  s imi la r  p ro jec ts;  

(K)  Other  in fo rmat ion shown on the p lans  or  reques ted  by  the 
Engineer ;  

TABLE OF CONTENTS INDEX



SECTION 609 

665 
 

(L )  Emergency  hor izon ta l  cons t ruc t ion  jo in t  method i f  
un foreseen s toppage o f  work  o r  in te r rup t ion  in concre te 
de l ivery  occurs ;  and 

(M)  Deta i ls  o f  any  spec ia l  access  or  se tup  requ i rements  needed 
to  pos i t ion  the  dr i l l  equ ipment  to  advance excavat ions .  

The cont rac tor ’s  ins ta l la t ion  p lan  sha l l  be  deve loped wi th  input  f rom 
subcont rac tors ,  mater ia l  supp l ie rs ,  and a l l  o thers  wi th  d r i l led  shaf t  
respons ib i l i t y .   The ins ta l la t ion  p lan  sha l l  a lso  ident i fy  wh ich  por t ion  of  
the  dr i l l  sha f t  cons t ruc t ion the  cont rac tor  and each of  the  subcont rac tors 
wi l l  be  per fo rming.   The documenta t ion  requ ired  above sha l l  be 
submi t ted  to  the  Engineer  a t  leas t  four  weeks  be fore  work  on  shaf ts  is  
to  begin .   The Engineer  wi l l  rev iew the  in i t ia l  submi t ta l  wi th in  10  work ing 
days ,  and subsequent  submi t ta ls ,  as  necessary ,  wi th in  f i ve  work ing 
days .   A dr i l led shaf t  p recons t ruc t ion  meet ing wi l l  be  schedu led  fo l lowing 
the  f ina l  approva l  o f  the  ins ta l la t ion p lan and pr io r  to  commencement  of  
d r i l l ing ac t iv i ty .   A l l  par t ies  named in  the  ins ta l la t ion  p lan  sha l l  be 
represented  a t  the  precons t ruc t ion  meet ing.   No dr i l led  shaf t  work  sha l l  
be  per fo rmed unt i l  the  cont rac tor 's  f ina l  submi t ta l  has  been approved by 
the  Engineer  and the  precons t ruc t ion  meet ing conc luded.   Such approva l  
wi l l  no t  re l ieve  the  cont rac tor  o f  respons ib i l i t y  fo r  resu l ts  ob ta ined by 
use  o f  the  ins ta l la t ion  p lan ,  o r  any  o f  i ts  o ther  respons ib i l i t ies  under  the  
cont rac t .   The cont rac tor  sha l l  be  respons ib le  to  submi t  a  mod i f ied 
ins ta l la t ion  p lan  each t ime a  change is  made to  fac i l i ta te  cons t ruc t ion .  

Un less  o therwise  spec i f ied  in  the  Spec ia l  Prov is ions ,  foundat ions  o f  less 
than 4  fee t  in  d iameter  and 20  fee t  in  length  u t i l ized  in  l igh t  po le  and 
s ign  pos t  foundat ions  shal l  be  exempt  f rom the  requ i rement  to  submi t  an 
ins ta l la t ion  p lan ,  per fo rm in tegr i ty  tes t ing,  conduct  a  d r i l led  shaf t  
p recons t ruc t ion  meet ing,  and cons t ruc t  a  conf i rmat ion  shaf t .  

609-2 Mater ia ls :  

609-2 .01 Concrete:  

Concre te  sha l l  con form to  the  requ i rements  o f  Sec t ion  1006 o f  the 
spec i f i ca t ions  fo r  the  des ign  c r i te r ia  shown on the  p lans ,  wi th  the 
fo l lowing add i t ions  or  mod i f ica t ions :  

(A)   Cement:  

Where concre te is  p laced in  d r i l led  shaf t  excavat ions  conta in ing s lu r ry 
o r  water ,  the  cement  conten t  o f  the  concre te  sha l l  be  be tween 660 and 
750 pounds per  cub ic  yard .  

(B)   Aggregate:  

Maximum nomina l  aggregate  s ize  sha l l  be  l imi ted  to  1 /5  o f  min imum c lear 
bar  spac ing (ver t ica l  and hor izon ta l ) ,  no t  to  exceed 3 /4  inch  nomina l  fo r  
d r i l led  shaf ts  cons t ruc ted wi th  a  wet  method or  wi th  temporary  cas ing 
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(exc lud ing co l la r -on ly  cas ings) ,  and 1  inch  nomina l  fo r  d r i l led  shaf ts  
cons t ruc ted  wi th  a  d ry  method. 

(C)   Air -Entra ining Admixtures: 

Air  en t ra inment  requ i rements  de ta i led  in  Sect ion  1006 o f  the 
spec i f i ca t ions  sha l l  be  u t i l i zed  in  d r i l led  shaf t  foundat ions .    

609-2 .02 Reinforc ing Steel :  

Rein forc ing s tee l  sha l l  con form to  the requ i rements  o f  Sec t ion 1003 o f  
the  spec i f i ca t ions .   Welded sp l ices  wi l l  no t  be  a l lowed except  as  shown 
on the  p lans .  

609-2 .03 Casing:  

Cas ing sha l l  be  s tee l  and may be  o f  un i t  o r  sec t iona l  cons t ruc t ion .   The 
cas ing sha l l  be  o f  su f f ic ien t  s t rength  to  wi ths tand hand l ing and dr iv ing 
s t resses ,  to  wi ths tand the  pressure  o f  concre te  and the  sur round ing 
ear th  and to  p revent  seepage o f  water .   Stee l  sha l l  con form to  the 
requ i rements  o f  AASHTO M 270 (ASTM A709) ,  Grade A36,  un less 
o therwise  spec i f ied .  

Shou ld  te lescoped cas ing be  used,  the  cont ractor  sha l l  no t  a l low 
concre te  to  over f i l l  any  inte r io r  cas ing.   Sp i l lage  must  be  removed f rom 
the  annu lus ,  o r  the  shaf t  sha l l  be  dec la red  de f ic ient .  

Temporary  cas ing sha l l  be  c lean,  ins ide  and ou t ,  p r io r  to  p lacement  in  
the  excavat ion .   A l l  cas ing sha l l  be  hand led  so  as  to  l imi t  d is to r t ion  to  
wi th in  2  percent  o f  the  d iameter .   No s ide  shear  capac i ty  wi l l  be  a l lowed 
where  temporary  cas ing ins ta l led  becomes permanent .   I f  approved by 
the  Engineer  and i f  cond i t ions permi t ,  temporary  cas ings  may be 
cor rugated  and non-water t igh t .  

The cont rac tor  sha l l  be  respons ib le  to  compensate  fo r  loss  o f  f r i c t iona l  
capac i ty  in  the  cased zone i f  temporary  cas ing is  abandoned in  the  shaf t .   
Such mod i f ica t ions  sha l l  be  approved by  the  Engineer ,  and sha l l  be  a t  
no  add i t iona l  cos t  to  the  Depar tment .  

609-3 Construct ion Requirements:  

609-3 .01 Genera l :  

The methods  and equ ipment  used sha l l  be  appropr ia te  fo r  the  in tended 
purpose and mater ia ls  encountered .   The a l lowab le  methods  are  the  dry 
method,  wet  method,  temporary  cas ing method,  o r  permanent  cas ing 
method,  as  de f ined by  the  2017 LRFD Br idge Const ruc t ion  Spec i f ica t ions 
4 th  Ed i t ion ,  Sec t ion  5 .   The most  su i tab le  o f  the  l is ted  methods  fo r  the  
cond i t ions  recorded in  the  geotechn ica l  inves t iga t ion  repor t ,  o r  a 
combina t ion o f  these methods ,  sha l l  be  used, sub jec t  to approva l  o f  the 
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Engineer ,  to  p roduce sound,  durab le  concre te  foundat ion  shaf ts  f ree  o f  
de fec ts .   The permanent  cas ing method sha l l  be  used on ly  when requ i red 
by  the  p lans  or  au thor ized  by  the  Engineer .  

I f  a t  any  t ime dur ing the  cons t ruc t ion  o f  the  dr i l led shaf ts  the  Engineer 
de termines tha t  the  equ ipment ,  mater ia ls ,  employees ,  o r  p rocedures  are 
such tha t  de fec ts  in  the  work  may occur ,  the  Engineer  may s top  the  work  
un t i l  appropr ia te  changes are  made by  the  cont rac tor .   In  no  case sha l l  
the  cont rac tor  be  re l ieved o f  i ts  respons ib i l i t y  fo r  cons t ruc t ing 
acceptab le  d r i l led  shaf t  foundat ions .  

609-3 .02 Conf i rmat ion Shaf ts:  

Unless  o therwise spec i f ied  in  the Spec ia l  Prov is ions ,  the  cont rac tor  
sha l l  cons t ruc t  a  conf i rmat ion  shaf t  to  de termine the  adequacy  o f  the 
cont rac tor ’s  equ ipment ,  mater ia ls ,  employees ,  and procedures  for  
comple t ion  o f  the  dr i l led  shaf t  foundat ions  in  accordance wi th  the 
requ i rements  o f  the  p lans ,  spec i f i ca t ions ,  and ins ta l la t ion  p lan.   
Conf i rmat ion  shaf ts  may a lso  be wa ived i f  approved in  wr i t ing by  the 
Engineer .  

Un less  o therwise  approved by  the  Engineer ,  the  conf i rmat ion  shaf t  sha l l  
be  the  f i rs t  d r i l led  shaf t  foundat ion  to  be  deve loped.   The Engineer  wi l l  
spec i fy  the  loca t ion o f  the  conf i rmat ion  shaf t ,  un less shown on the p lans .   
The conf i rmat ion  shaf t  holes  sha l l  be  comple ted  in  the  same manner  as 
o ther  p roduc t ion  shaf ts .   The cont rac tor  sha l l  rev ise  i ts  methods  and 
equ ipment  as  necessary a t  any  t ime dur ing the cons t ruc t ion  o f  the 
conf i rmat ion  shaf t  ho le  to sa t is fac to r i ly  comple te  the  excavat ion .   When 
the  cont rac tor  fa i ls  to sa t is fac to r i l y  demonst ra te the  adequacy  o f  i ts  
methods ,  p rocedures ,  o r  equ ipment ;  o r  when un foreseen cond i t ions 
requ i re  rev is ion ,  such as  the  need fo r  s lu r ry ;  the  ins ta l la t ion  p lan  sha l l  
be  rev ised and the  ad jacent  shaf t  sha l l  be des ignated  as  the 
conf i rmat ion  shaf t  fo r  the rev ised ins ta l la t ion  p lan ,  as  approved by  the 
Engineer .  

When shown on the  p lans  or  when d i rec ted  by  the  Engineer  in  wr i t ing,  
the  reaming o f  be l ls  o r  deve lopment  o f  rock  sockets  a t  spec i f ied 
conf i rmat ion shaf t  ho les  sha l l  be  requ i red to es tab l ish  feas ib i l i t y  in  a 
spec i f i c  so i l  s t ra ta .  

609-3 .03 Excavat ion:  

The cont rac tor  sha l l  per form a l l  excavat ion  requ i red  fo r  the shaf ts ,  rock 
sockets ,  o r  be l led  foo t ings ,  th rough any  mater ia l  encountered ,  to  the 
d imens ions  and e leva t ions  shown on the  p lans or  d i rec ted  by  the 
Engineer .   Un less o therwise  shown on the p lans ,  the  max imum dev ia t ion 
f rom p lumb sha l l  be  no t  more  than 1 .5 percent .   The max imum 
permiss ib le  var ia t ion  o f  the  des ign  center  ax is  fo r  bo th  the  boreho le  and 
rebar  cage a t  the  top sha l l  be  5 percent  o f  the shaf t  d iameter ,  no t  to 
exceed 3  inches  f rom i ts  p ro jec t  p lan loca t ion .   The cont rac tor  sha l l  
de termine  p lumbness  by  p lumb l ines in  d ry  excavat ions  and by  Ke l ly  bar 
pos i t ion  read ings  a t  10- foo t  in te rva ls  in  wet  excavat ions ,  o r  as  approved 
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by  the  Engineer .   The cont rac tor  sha l l  p rov ide  the Engineer  wi th  these 
read ings  fo r  each dr i l led shaf t  cons t ruc ted  to  ver i fy  p lumbness .   When 
be l ls  o r  rock  sockets  a re  requ i red ,  they  sha l l  be  excavated  so  as  to  fo rm 
a  bear ing area  o f  the  s ize and shape shown on the  p lans .  

I f  su i tab le  mater ia l  i s  no t  encountered  a t  p lan  e leva t ion ,  the  bo t tom of  
any  dr i l led  ho le  may be lowered,  a t  the  d i rec t ion  o f  the  Engineer .   
A l te ra t ion  o f  p lan  depth sha l l  be  made to sa t is fac to r i l y  comply  wi th 
des ign  requ i rements .   Re in fo rc ing s tee l  and concre te  sha l l  no t  be  p laced 
in  the  shaf t  un t i l  th is  f ina l  e leva t ion  has  been es tab l ished and the 
Engineer  has  approved the  comple ted  excavat ion .   Ra is ing  o f  the  
foundat ion  e leva t ion  sha l l  requ i re  approva l  by  the  Engineer .  

I f  cav ing cond i t ions  are  encountered ,  no  fu r ther  d r i l l ing wi l l  be  a l lowed  
un t i l  a  cons t ruc t ion  method is  employed tha t  wi l l  p revent  excess ive 
cav ing and wh ich  is  acceptab le  to  the  Engineer .   I f  cas ing is  p roposed, 
the  she l l  sha l l  be c lean and sha l l  ex tend to  the top  o f  the  dr i l led  shaf t  
excavat ion .   The ins ide  d iameter  o f  the  cas ing sha l l  no t  be  less  than the 
spec i f ied  s ize  o f  the  shaf t  un less  approved by  the  Engineer .   The ou ts ide 
d iameter  o f  the  shaf t  shal l  no t  exceed p lan  d imens ion  by  more  than 6 
inches  un less  use  o f  te lescop ing cas ing or  sur face cas ing is  a l lowed by 
the  ins ta l la t ion  p lan .  

Ad jacent  shaf ts ,  un less  separa ted  by  a  min imum of  four  shaf t  d iameters 
measured center  to  center ,  sha l l  no t  be  dr i l led  un t i l  the  concre te  in  the 
f i rs t  sha f t  has  been in  p lace  fo r  a  min imum of  48  hours .  

Temporary  sur face cas ings  may be  used to  a id  shaf t  a l ignment  and 
pos i t ion ,  and to p revent  s lough ing o f  the  top  o f  the shaf t  excavat ion ,  i f  
approved by  the  Engineer.   Where temporary  cas ing is  used to  s tab i l i ze 
excavat ions  tha t  inc lude rock  sockets ,  the  temporary  cas ing sha l l  be  6 
to  12  inches  la rger  than the  rock  socket  d iameter  and centered  on  the 
rock  socket .  

I f  the  Engineer  de termines  tha t  the  amount  o f  cav ing is  wi th in  acceptab le 
l imi ts  and the  cont rac tor  e lec ts  to  d r i l l  under  the same methods  and 
procedures ,  the  excavat ion  sha l l  be  f i l led  wi th  concre te  a t  no  add i t iona l  
cos t  to  the  Depar tment ,  regard less  o f  the  ex ten t .   Any  excavat ion beyond 
the  d imens ions  shown on the  p lans  where  cas ings  are  no t  used sha l l  be 
f i l led  wi th  concre te  a t  no  add i t iona l  cos t  to  the  Depar tment .  

I f  the  use  o f  d r i l l ing s lu r ry  is  to  be  employed,  e i ther  wi th  o r  wi thout  the 
use  o f  cas ing,  the  cont rac tor  sha l l  use  a  method of  cons t ruc t ion wh ich 
wi l l  a l low comple t ion  o f  the  dr i l led  shaf t  in  a  cont inuous  manner  wi thout  
any  mix ing o f  concre te  and dr i l l ing s lu r ry .  

Mater ia l  excavated  f rom shaf ts  and be l ls  and no t  incorpora ted  e lsewhere 
on  the  pro jec t  sha l l  be  d isposed o f  by  the  cont rac tor .  
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When the  p lans  ind ica te d r i l led  shaf ts  a re  to  be  cons t ruc ted  wi th in  
embankments ,  the  embankments  sha l l  be  cons t ructed  pr io r  to  d r i l l ing,  
except  when approved o therwise  by  the  Engineer .  

Af te r  the  comple t ion o f  the  dr i l led  shaf t  excavat ion  and pr io r  to  the 
p lacement  o f  the  re in fo rc ing s tee l  cage and concre te ,  a l l  loose mater ia l  
sha l l  be  mach ine c leaned f rom the  shaf t .   A f l igh t  auger  o r  o ther 
equ ipment ,  approved by  the  Engineer ,  sha l l  be  used fo r  c lean ing dry 
excavat ions  where  s lu r ry  o r  ground water  is  no t  p resent .   Where  s lu r ry 
o r  ground water  is  p resent,  the  excavat ion  sha l l  be  c leaned wi th  a  c lean-
out  bucket  o r  s imi la r  type o f  equ ipment ,  as  approved by  the  Engineer .  

A l l  open excavat ions  sha l l  be  covered a t  the  end o f  each sh i f t  in  a 
manner  approved by  the  Engineer .  

Pr io r  to  concre te  p lacement ,  f ina l  sha f t  depths  wi l l  be  measured wi th  a 
we igh ted  tape or  o ther  approved method by  the Engineer  a f te r  f ina l  
c lean ing.   A min imum of  50  percent  o f  the  area  o f  the  base o f  each shaf t  
sha l l  have less  than 1 /2 inches  o f  sed iment .   The max imum depth  o f  
sed iment  o r  any debr is  at  any  p lace  a t  the base of  the  shaf t  sha l l  not  
exceed 2  inches .  

609-3 .04 Dr i l l ing Slurry:  

(A)   Genera l  Requirements:  

The cont rac tor  is  respons ib le  to se lec t ,  fo rmula te,  and imp lement  the 
use  o f  s lu r ry  to  fac i l i ta te  d r i l led  shaf t  cons truc t ion .   Qua l i ty  con t ro l  
p rocedures  o f  the  s lur ry  imp lementa t ion  sha l l  be  de ta i led  in  the 
cont rac tor ’s  submi t ted  ins ta l la t ion  p lan .   On ly commerc ia l ly  p repared 
minera l  s lu r r ies o r  po lymer  s lu r r ies  sha l l  be  employed when s lu r ry  is  
used in  the  dr i l l ing p rocess .   Minera l  s lu r ry  sha l l  have bo th  a  minera l  
gra in  s ize  tha t  wi l l  remain  in  suspens ion  and su f f ic ien t  v iscos i ty  and ge l  
charac ter is t ics  to  t ranspor t  excavated  mater ia l  to  a  su i tab le  sc reen ing 
sys tem.   For  a l l  s lu r r ies  the  percentage and spec i f i c  grav i ty  o f  the  
mater ia l  used to  make the suspens ion  sha l l  be  su f f ic ien t  to  ma in ta in  the 
s tab i l i t y  o f  the  excavat ion  and to  a l low proper  concre te  p lacement .   
Dur ing cons t ruc t ion ,  the  leve l  o f  the  s lu r ry in  the  shaf t  excavat ion  sha l l  
be  main ta ined a t  a  leve l  o f  5  fee t  o r  more  above the  h ighes t  expec ted 
p iezometr ic  p ressure head a long the  depth  o f  the  shaf t .   Un less 
o therwise  approved in  advance by  the  Engineer ,  s lu r ry  sha l l  be  in jec ted 
in to  the  excavat ion  immedia te ly  upon encounter ing ground water .  No 
fu r ther  excavat ion sha l l  be  comple ted  un t i l  s lu r ry has been in t roduced 
in to  the  shaf t .   In  the  event  o f  a  sudden s ign i f i can t  loss  o f  s lu r ry  to  the  
ho le ,  the cons t ruc t ion  o f  tha t  foundat ion  sha l l  be  stopped un t i l  e i ther  a  
method to  s top  s lu r ry  loss  or  an  a l te rna t ive  cons t ruc t ion  procedure  has 
been approved by  the  Engineer .  

The s lu r ry sha l l  be  premixed thorough ly  wi th c lean,  f resh  water .   
Adequate  t ime,  as  p rescr ibed by  the  s lur ry  manufac turer ,  sha l l  be 
a l lo t ted  fo r  hydra t ion  pr io r  to  in t roduc t ion  in to  the  shaf t  excavat ion .   
S lu r ry  tanks  o f  adequate  capac i ty  sha l l  be  requ i red  fo r  s lu r ry  c i rcu la t ion,  
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s to rage,  and t rea tment .   No excavated  s lu r ry  p i ts  sha l l  be  a l lowed 
ins tead o f  s lu r ry  tanks .   No mix ing o f  s lu r ry  sha l l  be  a l lowed in  the  dr i l led 
shaf t  excavat ion .   Minera l  s lu r ry  sha l l  no t  s tand fo r  more  than four  hours 
in  the  excavat ion wi thout  agi ta t ion .   I f  th is  is  no t  poss ib le ,  excavat ion 
s idewal ls  sha l l  be  c leaned to  remove f i l te r  cake.  Minera l  s lu r ry  dens i ty  
sha l l  be inc reased by  add ing bar i te  on ly  when sod ium benton i te  is  the 
minera l .  

Desand ing equ ipment  shal l  be  prov ided by  the  contrac tor  as  necessary 
to  cont ro l  minera l  s lu r ry  sand conten t .  Desand ing wi l l  no t  be  requ i red  
fo r  se t t ing cas ing.   The cont rac tor  sha l l  take  a l l  s teps  necessary to 
p revent  the  s lu r ry  f rom "se t t ing up"  in  the  shaf t .   Such methods  may 
inc lude agi ta t ion ,  c i rcu lat ion ,  and/or  ad jus t ing the  proper t ies o f  the 
s lu r ry .   The cont rac tor  sha l l  d ispose o f  a l l  minera l  s lu r ry  o f f  s i te  a t  an 
approved d isposa l  s i te .  

(B)   Slurry  Inspect ion and Test ing:  

Qual i ty  con t ro l  p rocedures  fo r  u t i l i za t ion  o f  s lu rry  sha l l  be  de ta i led  in 
the  cont rac tor ’s  submi t ted  ins ta l la t ion  p lan .   The cont rac tor  sha l l  have 
su i tab le  appara tus  ava i lab le  a t  the  s i te  capab le o f  ob ta in ing s lu r ry  
samples  a t  any  depth  wi th in  the  dr i l led  shaf t  excavat ion .    

609-3 .05 Integr i ty  Test ing:  

(A)   Genera l :  

Each dr i l led  shaf t  foundat ion  comple ted ,  un less o therwise  no ted  on the 
pro jec t  p lans ,  sha l l  be  inspec ted  by  means o f  a  c ross-ho le  son ic  logging 
(CSL)  survey  and a  gamma-gamma logging (GGL)  survey .   The dr i l led 
shaf t  con t rac tor  sha l l  fu rn ish  and ins ta l l  2 - inch  ( ins ide  d iameter )  
Schedu le  80  PVC p ipes  fo r  the  surveys .   The min imum number  o f  PVC-
p ipe  inspec t ion  tubes  shal l  be  equa l  to  the  d iameter  o f  the  dr i l led  shaf t ,  
measured in  fee t ,  and rounded-up to the  nex t  who le in teger ,  bu t  no t  less 
than four ,  o r  as  spec i f ied in  the  p lans .   The inspec t ion  tubes  sha l l  be 
approx imate ly  even spaced around the  ins ide  c i rcumference o f  the  
re in fo rc ing s tee l  cage,  o r  as  shown on the  pro jec t  p lans .   To  account  fo r  
any  re in fo rc ing cage s tab i l i z ing bars  ins ta l led  by the  cont rac tor ,  the 
max imum c learance f rom the  re in fo rc ing cage ’s  s t i r rups  to  the  tes t  tube 
sha l l  be  no more  than the s ize  o f  the  ver t ica l  re in forcement  p lus  1 inch .  
The p ipes sha l l  be jo ined to p rov ide a  c lean,  water t igh t ,  and 
unobst ruc ted  open ing as spec i f ied in  Subsec t ion 609-3 .05(B)  o f  the 
spec i f i ca t ions .   I f  any  damage to  the  tubes occurs  dur ing the  ins ta l la t ion 
they  sha l l  be  repa ired or  rep laced a t  no  add i t iona l  cos t  to  the 
Depar tment .   I f  tes t ing cannot  be  per fo rmed because o f  b lockage o f  the 
tubes ,  the  cont rac tor  shal l  core  dr i l l  o r  o therwise  de termine the  ex ten t  
o f  any  po ten t ia l  anomal ies  in  the  concre te ,  as  approved by  the  Engineer ,  
a t  no  add i t iona l  cos t  to  the  Depar tment .  

CSL and GGL tes t ing sha l l  be  per fo rmed by a  qua l i f ied  subcont rac tor  
se lec ted  by  the  cont rac tor  and approved by  the  Engineer .   The 
subcont rac tor  sha l l  p rov ide  the equ ipment  meet ing the  min imum 
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requ i rements  l i s ted here in ,  and sha l l  have a t  leas t  one year  exper ience 
in  CSL survey  and GGL survey  eva lua t ion .   The subcont rac tor  
per fo rming the  GGL sha l l  p rov ide proo f  tha t  i t  i s  l icensed to  possess  and 
use rad ioac t ive  mater ia l  in  accordance wi th  the  Ar izona Rad ia t ion 
Regu la to ry  Agency .   Recorded measurements  shal l  be  in te rpre ted  and 
the  requ i red  repor ts  sha l l  be  prepared and sea led  by  a  l i censed 
pro fess iona l  engineer ,  regis te red  in  the  Sta te o f  Ar izona,  wi th  a t  least  
th ree  years  o f  exper ience in  CSL survey  and GGL survey  eva lua t ion .   
Resumes o f  p roposed personne l  sha l l  be  submi t ted to  the Engineer  for  
approva l  a t  leas t  four  weeks  pr io r  to  commencement  o f  work .  

CSL tes ts  sha l l  be comple ted  wi th in  two to  four  days  a f te r  concre te 
p lacement and GGL tes ts sha l l  be comple ted  wi th in  two to seven days 
o f  concre te  p lacement .  

The CSL survey  and the  GGL survey  requ i rements sha l l  be  as  spec i f ied 
in  Subsec t ion  609-3 .05(B)  o f  the  spec i f i ca t ions .   Inspec t ion  repor ts 
conta in ing the acqu i red raw data ,  and eva lua t ion  repor ts ,  sha l l  be 
prov ided as  spec i f ied  in  Subsec t ion  609-3 .05(B)  of  the  spec i f i ca t ions .   
A l l  repor ts  sha l l  be  prov ided to  the Engineer  wi th in  th ree  days o f  tes t  
comple t ion .  

I f  the  tes t ing ind ica tes  the  presence o f  anomal ies ,  as  de f ined here in ,  o r  
the  Engineer  de termines tha t  cons t ruc t ion  de fec ts may have occur red ,  
the  cont rac tor  sha l l  conduct  remed ia l  tes t ing and make repa i rs ,  as 
spec i f ied  in  Subsec t ion 609-3 .05(B) (6)  o f  the  spec i f i ca t ions ,  a t  no 
add i t iona l  cos t  to  the  Depar tment .  

Concre te  vo lumet r ic  char ts  sha l l  be  comple ted  fo r  each dr i l led  shaf t .   A 
copy  sha l l  be  de l ivered to  the Engineer  wi th  the  submi t ta l  o f  the  
inspec t ion  repor ts  o f  the  assoc ia ted  dr i l led  shaf t .  

Af te r  the  inspec t ion  o f  a  shaf t  has been comple ted  and the  shaf t  
accepted ,  a l l  ho les  and tes t  p ipes  in  the  shaf t  sha l l  be  f i l led  wi th  an 
approved grou t .  

(B)   Test ing Requirements:  

(1 )  Genera l :  

The inspec t ion  tubes  sha l l  have a  round,  regu la r ,  in te rna l  d iameter  f ree  
o f  de fec ts  o r  obs t ruc t ions,  inc lud ing a t  any  p ipe  jo in ts ,  in  o rder  to  permi t  
the  f ree ,  unobs t ruc ted  passage o f  source  and receiver  p robes  f rom top 
to  bo t tom.   The tubes  sha l l  be  water t igh t  and f ree f rom cor ros ion ,  wi th  
c lean in te rna l  and ex terna l  faces ,  to  ensure  passage o f  the  probes  and 
to  ensure  a  good bond be tween the  concre te  and the  tubes .   Standard 
g lue-on  PVC coup l ings  sha l l  be  used.   No compression ,  rubber ,  or  c lamp 
f i t t ings  wi l l  be  a l lowed.   Care  sha l l  be  taken dur ing re in fo rcement 
ins ta l la t ion  opera t ions  to no t  damage the  tubes  or  b reak  the  fas teners 
o f  the  tubes .   Be fore  p lacement  o f  concre te ,  p ipes  sha l l  be checked to 
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ensure  they  are  f ree f rom b lockages,  bends ,  c r imps or  o ther 
imped iments  to  the  f ree  passage o f  the  tes t ing probes . 

Each p ipe  sha l l  be  f i t ted wi th  a  water t i gh t  shoe on  the  bo t tom and a 
removab le  cap on  the  top .   The bo t tom cap o f  each tube sha l l  be  
adequate ly  secured such tha t  i t  can  wi ths tand the  hydros ta t ic  p ressure 
fo r  the  fu l l  dep th  o f  the  shaf t  wi thout  water  leakage.   The p ipes  sha l l  be 
secure ly  a t tached to  the  re in fo rcement  cage in  a  st ra igh t  l ine ,  and in a 
regu la r ,  symmetr ica l  pa t te rn .   The tubes  sha l l  be  adequate ly  secured to 
the  re in fo rc ing cage such tha t  the  tubes  s tay in  pos i t ion  dur ing 
p lacement  o f  the rebar  cage and concre te p lacement .   At  a  min imum,  the 
tubes  sha l l  be  secure ly  fas tened to  the  ins ide  o f  the  re in fo rc ing cage a t  
leas t  every 10  fee t  ver t ica l ly .   The tubes sha l l  be  as near to  ver t ica l  and 
para l le l  as  poss ib le .   The tubes  sha l l  ex tend f rom 1  inch  above the 
bo t tom o f  the  re in fo rcement  cage to  a t  leas t  4  fee t  above the  shaf t  top ,  
o r  approx imate ly  2  fee t  above the  top  o f  the  rebar  cage i f  above the 
ground.  Under  no  c i rcumstance sha l l  the  tubes  be  a l lowed to  res t  on the 
bo t tom o f  the  dr i l led  excavat ion .   I f  the  shaf t  top is  be low the  ground 
sur face ,  the  tubes  sha l l  ex tend a t  leas t  2  fee t  above the  ground sur face .   
Any  jo in ts  requ i red  to  ach ieve  fu l l  length  tubes sha l l  be  made water t igh t .   

The tube tops sha l l  be  bare  c lean p ipe  (no  p ipe  jo in ts ) ,  leve l  cu t ,  and 
capped to  keep debr is  ou t  o f  the  tubes .   I f  the  rebar cage ex tends  above 
the  top  o f  the  tubes ,  the  c i rcu la r  o r  sp i ra l  t ie - raps sha l l  temporar i l y  be 
c leared away f rom 1  foot  be low the  tube top  to approx imate ly  3 fee t  
above.   Af te r  p lacement  o f  the  re in fo rcement  cage,  the  tubes  sha l l  be 
f i l led  wi th  c lean water  as soon as  poss ib le ,  immedia te ly  be fore  or  wi th in 
1  hour  a f te r  concre te  p lacement .   Care  sha l l  be  exerc ised in  the  remova l  
o f  caps  or  p lugs  f rom the  p ipes  a f te r  ins ta l la t ion so  as  to  no t  app ly 
excess  to rque,  hammer ing,  o r  o ther  s t resses  wh ich cou ld  b reak  the  bond 
be tween the  tubes  and the  concre te .  

Before  the  s ta r t  o f  tes t ing,  the  cont rac tor  sha l l :  

(a )  Run a  1 .5 - inch  d iameter 6 - foo t  long r ig id  cy l inder 
th rough the  comple te  length  o f  each access  tube to  
check  fo r  tube b lockage;  

(b )  Clean the  top  o f  the  shaf t .   The shaf t  top  sha l l  serve  
as  the  re fe rence zero depth  fo r  a l l  c ross-ho le  sonic  
and gamma-gamma tes t ing.   There fore ,  the  shaf t  top  
must  be  leve l  and,  i f  mud covered,  be c leaned be fore 
tes t ing;  

(c )  Prov ide  proper  access  to  the  shaf ts  so  tha t  the  
tes t ing subcont rac tor  can  park  the i r  logging  
equ ipment  wi th in  2  to  3  fee t  o f  each access  tube; 

(d )  Prov ide  any  spec ia l  sa fe ty  equ ipment  requ i red ;  
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(e )  Make sure the  access  tubes  ex tend to  a t  leas t  4  fee t  
f rom the  top  o f  the  concre te ,  and are  capped and 
f i l led  wi th  water  a l l  the  way to  the  top ;  

( f )  Make sure each access  tube is  bare  (no  p ipe jo in ts ) ,  
c lean (gr ind  edges and concre te  res idue) ,  leve l  cut ,  
and capped; 

(g)  Prov ide  an  independent  and s tab le  source  o f  110 
Vo l t ,  1000-Wat t  power ;  and 

(h )  Us ing a  permanent  pen marker ,  mark  each access 
tube wi th  the  shaf t  des ignat ion  and tube number .   For  
example ,  Pie r  2  Shaf t  3  Tube 4  sha l l  be  denoted  as  
P2S3 T4.   By  de f in i t ion ,  Tube 1  is  the  nor thernmost 
tube,  wi th  o ther  tubes  re fe renced in  a  c lockwise  
d i rec t ion  f rom Tube 1 .  

The cont rac tor  sha l l  a lso  prov ide  documenta t ion  tha t  the  tes t ing 
equ ipment  has  been ca l ibra ted  and is  func t ion ing proper ly .  

Changes f rom the  des ign cond i t ions  such as :  tes t  tube lengths ,  sha f t  
d iameter  and the  as-dr i l led  t ip  e leva t ion  sha l l  be  no ted  in  the  repor t .   

(2 )  Requirements  for  CSL Tests:  

The min imum equ ipment  requ i rements  fo r  CSL sha l l  be  as  fo l lows: 

(a )  The u l t rason ic  source  and rece iver p robes  sha l l  be  
capab le  o f  p roduc ing records  wi th  good s igna l  
ampl i tude and energy  th rough un i fo rm,  good qua l i ty  
concre te .   The probes  shal l  be  o f  a  d iameter  and have 
cab l ing such tha t  they  descend f ree ly  th rough the  2  
inch  in te rna l  d iameter  Schedu le  80  PVC p ipe  fo r  the 
fu l l  dep th  o f  the  shaf ts  shown on the  p lans .   Probes 
sha l l  a l low a  genera ted  or  de tec ted  pu lse  wi th in 6  
inches  o f  the  bo t tom o f  the  access  tubes  and the 
t ransmi t te r  p robe sha l l  genera te  an  u l t rason ic  pu lse  
wi th  a  min imum pu lse  f requency  o f  40 ,000 Hz.   The 
we igh t  o f  each probe shal l  in  a l l  cases  be  su f f ic ien t  
to  a l low i t  to  s ink  under  i ts  own we igh t  in  the  access  
tubes .   The probe hous ing sha l l  be  waterproo f  to  a t  
leas t  1 .5 t imes the max imum depth  o f  the  tes t ing.   
The rece iver  p robe sha l l  be  o f  a s imi la r  s ize and 
compat ib le  des ign  to the t ransmi t te r  p robe,  and be 
used to  de tec t  the  ar r iva l  o f  the  u l t rason ic  pu lse  
genera ted  by  the  t ransmi t te r  p robe; 

(b )  The depth o f  the  probes sha l l  be recordab le  wi th  a  
measurement  whee l  o r  o ther  su i tab le  measur ing 
dev ice ;  
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(c )  The CSL equ ipment  sha l l  inc lude a  mic roprocessor -
based sys tem fo r  ana log to  d ig i ta l  convers ion  and 
record ing o f  da ta ,  fo r  d isp lay  o f  ind iv idua l  records ,  
and fo r  ana lys is  o f  rece iver  responses  and pr in t ing 
o f  logs ;  

(d )  The CSL  sys tem sha l l  have an  appropr ia te  f i l te r  fo r  
ampl i f i ca t ion  o f  da ta  and cab le  sys tems; 

(e )  Synchron ized t r igger ing  o f  the  record ing sys tem wi th 
the  u l t rason ic  pu lse  sha l l  be  a  fea ture  o f  the  CSL 
sys tem;  and 

( f )  The sys tem sha l l  be  ab le  to  ind ica te  zero  depth  a t  
the  shaf t  top  and no t  a t  the  bo t tom o f  access  tubes .   
In  add i t ion ,  the  sys tem sha l l  be  ab le  to  log bo th  f rom 
the  top  o f  the  shaf t  to  the bo t tom as  we l l  as  f rom the 
bo t tom to  the  top .  

(3 )  Test ing Procedure Requirements  for  CSL Tests:  

The min imum tes t ing procedure requ i rements  fo r  CSL logging sha l l  be  
as  fo l lows: 

(a )  Preparat ion of  the  tubes  for  CSL Tests:  

Al l  inspec t ion  tubes  sha l l  be  f i l led  wi th  water  p r ior  to  tes t ing.   Dur ing  
tes t ing,  the  water  leve l  in  any tube sha l l  no t  d rop be low the top  o f  the 
concre te  tha t  is  be ing tested .  

(b)  CSL Procedure:    

In fo rmat ion  on  the  shaf t  bo t tom and top  e leva t ions ,  tube lengths and 
pos i t ion ,  a long wi th  cons t ruc t ion  da tes ,  sha l l  be  prov ided by the 
cont rac tor  to  the  CSL logging subcont rac tor  p r io r  to  the  logging be ing  
per fo rmed. 

Al l  poss ib le  tube pa i rs  sha l l  be tes ted .   The tes ts sha l l  be  car r ied out  
wi th  the  source  and rece iver  p robes  in the  same hor izon ta l  p lane un less 
tes t  resu l ts  ind ica te  po ten t ia l  de fec ts ,  in  wh ich  case the  ques t ionab le 
zone sha l l  be fu r ther  evalua ted  wi th angled  tes ts  (source and rece iver 
ver t ica l ly  o f fse t  in  the  tubes) .  

The e lec t ron ic c i rcu i t  shal l  be  thorough ly  checked.  The cho ice  o f  t ime 
base wi l l  be  such tha t  the  “zero s igna l ”  and f i rs t  ar r iva l  t ime are 2  to  3 
d iv is ions apar t  on  the  hor izon ta l  ax is .   Ampl i tude sha l l  be such tha t  the  
s igna l  f i l l s  2 /3  to  3 /4  o f  the  screen ver t ica l ly .  

Once the s lack is  taken up  ou t  o f  the  cab les  to  p rov ide  accura te  depth 
measurements  o f  the  logs,  the  probes  sha l l  be  pu l led  s imu l taneous ly  and 
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un i fo rmly  f rom the  bo t tom o f  the  tubes  over the  depth  whee l  o r  o ther 
measur ing dev ice .   A l l  s lack  sha l l  be  taken ou t  o f  the  cab les  be fore  the 
ana lyzer  is  swi tched on .   The ra te o f  ascent  sha l l  be  the  ra te 
recommended by  the  equ ipment  manufac turer .  The c ross-ho le  son ic 
measurements sha l l  be taken a t  2 - inch  in te rva ls  o r  less  f rom the  bo t tom 
to  top  o f  sha f t .  

(c )  Anomaly  Ident i f icat ion:    

Anomaly  in  a  d r i l led  shaf t  sha l l  be  de termined by  eva lua t ing the pu lse 
ar r iva l  t imes and ampl i tude/energy  s igna ls .   Zones where  the  measured 
son ic  ve loc i ty  is  10  percent  o r  more  lower  than the  loca l  mean measured 
son ic  ve loc i ty  wi th in  a 5 - foo t  in te rva l  above and be low the  suspec ted 
anomalous  zone sha l l  be repor ted  to  the  Engineer .   The Engineer  may 
requ i re  fu r ther tes ts  to eva lua te  the  ex ten t  o f  such anomal ies .   Any  such 
add i t iona l  tes t ing sha l l  be a t  no  add i t iona l  cos t  to  the  Depar tment .  

(d)  CSL Resul ts:    

Resu l ts  o f  the  CSL comple ted  a t  a  g iven subs t ruc ture  e lement  sha l l  be  
submi t ted  to  the  Engineer  in  a  repor t (s )  wi th in  three  work ing days  o f  
comple t ion  o f  tes t ing a t  tha t  g iven  subs t ruc ture  e lement .   The Engineer 
wi l l  rev iew the  repor t  wi th in  th ree  work ing days o f  the  contrac tor ’s  
submi t ta l .   The repor t  shal l  inc lude: 

( i )  Dates  o f  sha f t  cons t ruct ion ;  sha f t  d iameters ;  
sha f t  lengths ;  sha f t  t ip  e leva t ions ;  sha f t  cu to f f  
e leva t ions ;  type  and s ize o f  d r i l l ing equ ipment ;  
type  o f  s lu r ry  i f  used;  descr ip t ion  o f  concre te  mix ;  
concre te  p lacement  method;  shaf t  layout  wi th  
shaf t  numbers ;  

( i i )  Dates  o f  logging;  b r ie f  descr ip t ion  o f  the  tes t ing 
equ ipment ;  iden t i f i ca t ion  o f  sha f t  logged;  
loca t ion o f  obs t ruc t ions in PVC tubes ;  loca t ion  o f  
PVC coup lers ;  ca l ib ra t ion  da te ,  da ta  and p lo t ;  
summary  o f  any  unusua l  occur rences  dur ing 
tes t ing;  descr ip t ion  and exp lanat ion  o f  
ad jus tments  made to  ins trumenta t ion  or  da ta  ( i f  
any) ;  iden t i f i ca t ion  o f  anomal ies  us ing the  
c r i te r ia  descr ibed here in ;  de l ineat ion  o f  a f fec ted 
tubes ;  ver t ica l  loca t ion  and ex ten t  o f  anomal ies ;  
and es t imated percentage o f  anomalous  c ross-
sec t iona l  a rea ;  

( i i i )  The c ross-ho le  son ic  logs  express ing the  resu l ts  
in  te rms o f  ve loc i ty  and pu lse  ampl i tude/energy 
versus depth .   The cross-ho le  son ic logs  sha l l  be 
presented  for  each tube pa i r  wi th  a l l  anomalous 
zones  ind ica ted  on  the  logs ;  
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( iv )  Ana lyses  o f  the  in i t ia l  pulse  ar r iva l  t ime versus 
depth ,  ve loc i ty  versus depth ,  and pu lse 
ampl i tude/energy  versus  depth ;  

(v )  Appropr ia te  d iscuss ion  o f  the  resu l ts  in  the  tex t  
o f  the  repor t  sha l l  be  inc luded;  and 

(v i )  Tomography  o f  anomalous  zones .  

(4 )  Requirements  for  GGL Tests: 

The min imum equ ipment  requ i rements  fo r  gamma-gamma logging sha l l  
be  as  fo l lows: 

(a )  The gamma-gamma probe sha l l  cons is t  o f  a  r ig id  
cy l inder  conta in ing a  gamma par t ic le  emi t t ing source  
and a gamma par t ic le de tec tor .   The probe sha l l  be  
suspended by  a cab le  o f  su f f ic ien t  des ign  and length 
tha t  i t  i s  sa fe ly  capab le  o f  ra is ing and lower ing the  
gamma-gamma probe wi th in  a  2 - inch  in te rna l  
d iameter  Schedu le  80  PVC inspec t ion  p ipe  to  the 
des i red  tes t  depths ;  

(b )  The cab les  a f f i xed  to the probe sha l l  be  o f  su f f ic ien t  
s t rength  and durab i l i t y  to ra ise  and lower  the  probe 
sa fe ly  and a t  a  cont ro l led  ra te o f  speed.   A winch 
mechan ism sha l l  be  such tha t  i t  does  no t  damage the  
cab les  or  compromise  data  co l lec ted  in  the  tes t .   A 
means o f  de termin ing and record ing probe depth  
sha l l  be  prov ided;  

(c )  The gamma par t ic le  emi t t ing source  sha l l  be  Ces ium-
137 in  a  sea led  source  form;  

(d )  The gamma-gamma probe de tec tor  sha l l  cons is t  o f  a 
p roven method o f  gamma detec t ion ,  such as  Ge iger 
Mue l le r  o r  sc in t i l la t ion-based counters ;  

(e )  The de tec tor  sha l l  be  connected  to  a  readout  dev ice  
tha t  is  capab le  o f  d isp lay ing or  record ing counts ,  
dens i t ies ,  and sampl ing dura t ion  or  p robe speed; 

( f )  The gamma-gamma probe sha l l  possess a min imum 
dens i ty  prec is ion  o f  1 .0  pounds per  cub ic  foo t ;  

(g)  The gamma-gamma probe sha l l  have a  min imum 
rad ius  o f  de tec t ion o f  4 .0  inches  in concre te wi th  
dens i ty  be tween 140 and 160 pounds per  cub ic  foot .   
The probe sha l l  have the  capab i l i t y  o f  vary ing the 
rad ius  o f  de tec t ion  up  to 7  inches  in  concre te  wi th  
dens i ty  be tween 140 and 160 pounds per  cub ic  foot .   
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The rad ius  o f  de tec t ion  is  de f ined as  one ha l f  o f  the 
center  to center  d is tance be tween the source  and the 
de tec tor .   The ac tua l  rad ius  o f  de tec t ion  used in  the  
tes t  sha l l  be  sub jec t  to  the  approva l  by  the  Engineer ;  
and 

(h )  Pr io r  to  us ing GGL,  the  cont rac tor  sha l l  p rov ide  the  
Engineer  wi th  the  ca l ib ra t ion  o f  the  gamma-gamma 
probe and readout  un i t  to  cor re la te  count  ra te  and 
concre te  dens i ty .   The ca l ib ra t ion  sha l l  no t  be  more 
than one year  o ld ,  and sha l l  be  per fo rmed us ing the 
same source  and de tec tor  combina t ion  as  tha t  
p roposed fo r  the  GGL tes t ing on  the  pro jec t .   
Fur thermore ,  the  ca l ibra t ion  sha l l  have been 
conducted  in  an  env i ronment  (e .g. ,  water - f i l led ,  
Schedu le  80  PVC p ipes)  s imi la r  to  the  shaf ts  be ing 
tes ted  fo r  the  pro jec t .   GGL sha l l  no t  be  per fo rmed 
unt i l  the  Engineer  has approved the  ca l ib ra t ion  
records .   Upon approva l ,  the  contrac tor  sha l l  per fo rm 
the  gamma-gamma tes ts  exac t ly  in  the  manner  as  the 
ca l ib ra t ion  o f  the  probe and readout  un i t  was  
per fo rmed. 

(5 )  Test ing Procedure Requirements  for  GGL Tests:  

The min imum tes t ing procedure  requ i rements  for  GGL sha l l  be  as 
fo l lows:  

(a )  Preparat ion of  GGL Access Tubes:    

A GGL survey  may be perfo rmed by an exper ienced subcont rac tor  us ing 
inspec t ion  tubes  comple te ly  f i l led wi th  water  on ly  i f  the  gamma-gamma 
probe has  been ca l ib ra ted in  concre te  ca l ib ra t ion  samples  tha t  con ta ined 
inspec t ion  tubes  f i l led  wi th  water ,  and the  rad ius  o f  de tec t ion  and dens i ty  
p rec is ion  ca l ib ra t ion  have been per fo rmed under  water  and found to  be 
wi th in  the  prescr ibed l imi ts .   In  the  event  o f  gamma-gamma tes t ing in  
water  f i l led  tubes ,  the  water  leve l  dur ing tes t ing in  any  tube sha l l  no t  
d rop  be low the  top  o f  the  tube.  

(b)  GGL Procedure:  

In fo rmat ion  on  the  shaf t  bo t tom and top  e leva t ions ,  tube lengths and 
pos i t ion ,  a long wi th  cons t ruc t ion  da tes  sha l l  be  prov ided by  the 
cont rac tor  to the GGL subcont rac tor  p r io r  to the  logging be ing  
per fo rmed. 

The tes t  sha l l  be  s ta r ted by  lower ing the  probe to  the  bo t tom o f  the 
access  tube.   When ex t rac t ing the  probe,  the  read ings  sha l l  be  taken a t  
depth  in te rva ls  no t  exceed ing 1 .5  inches  and wi th in the  dens i ty  p rec is ion 
o f  1 .0  pounds per  cub ic  foo t .   The probe sha l l  be  ex t rac ted  a t  a  ra te  o f  
be tween 8  to  10  fee t  per  minu te ,  and recorded.  
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To  eva lua te  the  repeatab i l i t y  o f  the  GGL tes ts ,  the  cont rac tor  sha l l  
per fo rm one repeat log fo r  each shaf t  in  wh ich  GGL tes ts  have been 
per fo rmed.   Af te r  a l l  the  tubes  in  a  g iven shaf t  have been GGL tes ted,  
the  repeat  log sha l l  be  per fo rmed in  the  f i rs t  tube tha t  was  tes ted .  

(c )  GGL Data  Analysis:    

The fo l lowing s teps  sha l l  be  used in  the  ana lys is  o f  the  GGL data :  

( i )  App ly  the  approved ca l ibra t ion  parameters  f rom 
the  concre te  ca l ib ra t ion  samples  to  the  raw count 
read ings  and ob ta in  bulk  concre te  dens i t ies .   
Ver i fy  tha t  the  da ta  set  con ta ins  no  logging  
er ro rs ,  dup l ica ted  da ta  o r  sk ipped da ta  po in ts ;  

( i i )  Determine the  ar i thmet ic  mean o f  a  se t  o f  bu lk 
dens i t ies and record  i t  on  each log.   A se t  sha l l  
cons is t  o f  da ta  co l lec ted  f rom a  s ingle  inspec t ion 
p ipe ,  us ing the  same equ ipment ,  wi th in  the  same 
t ime per iod .   Data  tha t  sha l l  no t  be  inc luded in 
the  ca lcu la t ion o f  the  mean dens i ty  a re :  (1 )  
repet i t i ve da ta po in ts  co l lec ted  a t  a s ingle  depth ,  
(2 )  da ta  co l lec ted  a t  the  top  o f  the  dr i l led  shaf t  
where  the read ing(s )  were  in f luenced by  the 
gamma detec tor  component  ex i t ing the  shaf t  
concre te ,  (3 )  da ta  co l lected  in  the  access  tube 
above the  top  o f  the  dr i l led  shaf t ,  (4 )  da ta 
a f fec ted  by  the  anomalous zones  o f  concre te ,  and 
(5 )  da ta  tha t  cause the  popu la t ion  d is t r ibu t ion  to 
be  s ta t is t ica l ly  non-normal ;  

( i i i )  In  the  event  tha t  a  known d i f fe rence in  the  s tee l  
re in fo rcement  layout  (e .g. ,  sp l ices us ing 
over lapp ing bars )  ex is ts  in  a  segment  o f  a  dr i l led 
shaf t  tha t  a f fec ts  the  apparent  mean,  a  separa te 
mean sha l l  be  genera ted  and u t i l i zed  as  the  mean 
fo r  tha t  por t ion  o f  the  da ta ;  

( iv )  Subt rac t  the mean f rom each da ta  po in t  in  the  se t  
to  ob ta in a  da ta  se t  that  re f lec ts  the  var ia t ion 
f rom the  mean;  and 

(v )  Repeat  the  above s teps  fo r  a l l  inspec t ion  tubes 
conta ined wi th in  an  ind iv idua l  sha f t  and p lo t  and 
present  tha t  da ta  as  (1)  a  s ingle  p lo t  f rom a l l  
tubes ,  and (2 )  an  ind iv idua l  p lo t  fo r  each tube. 

(d)  GGL Standard Deviat ion Analysis:    

The fo l lowing s teps sha l l  be  used in  the  s tandard  dev ia t ion ana lys is  o f  
the  GGL data :  
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( i )  Determine the  s tandard dev ia t ion  (SD)  o f  a  
compi la t ion  o f  bu lk  dens i t ies .   A compi la t ion  sha l l  
cons is t  o f  da ta  co l lec ted  f rom the  tes t  d r i l led  
shaf t  us ing the  same equ ipment ,  wi th in  the  same 
t ime per iod .   Data  tha t  sha l l  no t  be  inc luded in 
the  ca lcu la t ion o f  the  mean dens i ty  a re :  (1 )  
repet i t i ve da ta po in ts  co l lec ted  a t  a s ingle  depth ,  
(2 )  da ta  co l lec ted  a t  the  top  o f  the  dr i l led  shaf t  
where  the read ing(s )  were  in f luenced by  the 
gamma detec tor  component  ex i t ing the  shaf t  
concre te ,  (3 )  da ta  co l lected  in  the  access  tube 
above the  top  o f  the  dr i l led  shaf t ,  (4 )  da ta 
a f fec ted  by  the  anomalous zones  o f  concre te ,  and 
(5 )  da ta  tha t  cause the  popu la t ion  d is t r ibu t ion  to 
be  s ta t is t ica l ly  non-normal ;  

( i i )  The SD va lue  tha t  is  used in  s tep  3  sha l l  be 
be tween 2 .5  and 3 .75  pounds per  cub ic  foo t .   I f  
the  ca lcu la ted va lue  is  be low 2 .5  pounds per 
cub ic  foo t ,  then 2 .5  pounds per  cub ic  foo t  sha l l  
be  used in  s tep  3 .   I f  the  ca lcu la ted  va lue  is  
above 3 .75 pounds per cub ic foo t ,  then 3 .75 
pounds per  cub ic  foo t  sha l l  be  used in  s tep  3 ;  and 

( i i i )  Mu l t ip ly  the  va lue  ob ta ined fo r  SD f rom the  above 
s tep  by -2 .0  and -3 .0  to  ob ta in  va lues o f  “Minus 
Two Standard  Dev ia t ions”  ( -2SD)  and “Minus  
Three Standard  Dev ia t ions”  ( -3SD) ,  respec t ive ly . 

(e )  Anomaly  Ident i f icat ion:    

Anomaly  in  a  d r i l led  shaf t  sha l l  be  de termined by eva lua t ing the  da ta 
po in ts  deve loped by  the  above processes  to  the  -3SD dev ia t ion  c r i te r ion 
as  fo l lows: 

( i )  In  a  s ingle  inspec t ion tube over  any  0 .5  foo t  o r  
grea ter  depth  in te rva l ,  a l l  o f  the dens i ty  read ings 
have a  va lue  less  than the  de termined va lue  fo r  -
3SD;  

( i i )  In  the  same inspec t ion  tube ident i f ied  anomalous 
by  the  above s tep ,  any data  po in t  tha t  fa l ls  be low 
the  va lue  fo r  -3SD wi th in  a  1  foo t  ver t ica l  ex ten t  
immedia te ly  above or  be low,  then tha t  depth  sha l l  
be  cons idered as  anomalous  in  add i t ion  to  the 
depth  ident i f ied  in  the  prev ious  s tep ;  and 

( i i i )  In  a l l  inspec t ion  tubes  ad jacent  to  inspec t ion 
tubes  a l ready  ident i f ied  as  anomalous ,  i f  a t  least  
one da ta  po in t  wi th in  2  fee t  ver t ica l ly  above or  
be low the  ad jacent  tube anomaly  fa l ls  be low the 
va lue  fo r  the  -3SD,  then the  depth  in  tha t  tube a t  
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wh ich  the  anomaly  is  found is  a lso  anomalous ,  in  
add i t ion  to  the  depths  ident i f ied  in  the  prev ious 
two s teps .  

( f )  GGL Resul ts:    

Resu l ts  o f  the  GGL comple ted  a t  a  g iven subs t ruc ture  e lement  sha l l  be 
submi t ted  to  the  Engineer  in  a  repor t (s )  wi th in  three  work ing days  o f  
comple t ion  o f  tes t ing a t  tha t  g iven  subs t ruc ture  e lement .   The Engineer 
sha l l  rev iew the  repor ts  wi th in  th ree  work ing days  o f  the  cont rac tor ’s  
submi t ta l .   The repor t  shal l  inc lude: 

( i )  Dates  o f  sha f t  cons t ruct ion ;  sha f t  d iameters ;  
sha f t  lengths ;  sha f t  t ip  e leva t ions ;  sha f t  cu to f f  
e leva t ions ;  type  and s ize o f  d r i l l ing equ ipment ;  
type  o f  s lu r ry  i f  used;  descr ip t ion  o f  concre te  mix ;  
concre te  p lacement  method;  shaf t  layout  wi th  
shaf t  numbers ;  

( i i )  Dates  o f  logging;  b r ie f  descr ip t ion  o f  the  tes t ing 
equ ipment ;   iden t i f i ca t ion  number  o f  sha f ts  
logged;  loca t ion  o f  obs t ruc t ions  in  PVC tubes ;  
loca t ion  o f  PVC coup lers;  ca l ib ra t ion  da te ,  da ta 
and p lo t ;  summary  o f  any  unusua l  occur rences 
dur ing tes t ing;  descr ip t ion  and exp lanat ion  o f  
ad jus tments  made to  ins trumenta t ion  or  da ta  ( i f  
any) ;  iden t i f i ca t ion  o f  anomal ies  us ing the  
c r i te r ia  descr ibed here in ;  de l ineat ion  o f  a f fec ted 
tubes ;  ver t ica l  loca t ion  and ex ten t  o f  anomal ies ;  
and es t imated percentage o f  anomalous  c ross-
sec t iona l  a rea ;  

( i i i )  P lo ts  o f  each ind iv idua l  tube wi th  the  da ta  po in ts 
and the  va lues o f  -2SD and -3SD.   The p lo ts  sha l l  
ind ica te  these po in ts  and va lues  a t  a l l  dep ths .   
Ut i l i ze  symbols  o r  l ine  fo rmats  tha t  permi t  l ines 
cor respond ing to  -2SD and -3SD to  be  
d is t ingu ishab le  f rom data po in ts ;  and 

( iv )  Appropr ia te  d iscuss ion  o f  the  resu l ts  in  the  tex t  
o f  the  repor t  sha l l  be  inc luded. 

(6 )  Procedures in Case of  Anomal ies:  

I f  the  tes t ing ind ica tes  the  presence o f  anomalous zones ,  as  ident i f ied 
by  bo th  the  son ic  c ross-ho le  and gamma-gamma tes ts  in  the  dr i l led  shaf t  
foundat ion ,  o r  i f  the  Engineer  de termines  tha t  cons t ruc t ion  de fec ts  may 
have occur red ,  the  cont rac tor  sha l l  conduct  th ree-d imens iona l  
tomograph ic  surveys  o f  the  anomal ies ,  a t  no  add i t iona l  cos t  to  the 
Depar tment .   The resu l ts  o f  the  tomograph ic  surveys  sha l l  be  presented 
in  the  fo rm o f  concre te  ve loc i ty  images in  two-d imens ions  (2 -D)  be tween 

TABLE OF CONTENTS INDEX



SECTION 609 

681 
 

each pa i r  o f  tubes ,  and in  th ree-d imens ions  (3 -D)  fo r  the  anomalous 
zone.    

(7 )  Procedures in Case of  Defects:  

Shou ld  the  Engineer  de termine tha t  the  anomalous  zones  revea l  de fec ts ;  
the  cont rac tor  sha l l  submi t  a  p lan  to  repa i r ,  rep lace ,  o r  supp lement  the 
de fec t ive  work  in  a  manner  approved by  the  Engineer .  Af te r  rev iew and 
acceptance by  the  Engineer ,  the  cont rac tor  shal l  per fo rm the  work  
spec i f ied  in  the  approved p lan  a t  no  add i t iona l  cost  to  the  Depar tment .  

609-3 .06 Reinforc ing Steel ,  Cage Construct ion,  and 
Placement:  

The re in fo rc ing s tee l  cage fo r  the  dr i l led  shaf t ,  consis t ing o f  longi tud ina l  
bars  and sp i ra l  hoop ing or  la te ra l  t ies  sha l l  be  comple te ly  assembled 
and p laced in to  the  shaf t  as  a  un i t .   A l l  re in fo rc ing s tee l  in te rsec t ions 
sha l l  be t ied  as  spec i f ied  here in .   The re in fo rc ing s tee l  un i t  sha l l  be 
p laced in  the  shaf t  no  sooner than two hours  p r io r  to the  s ta r t  o f  
concre t ing opera t ions ,  and sha l l  be p laced in  accordance wi th  the de ta i ls  
shown on the  p lans .  

I f  approved in  wr i t ing by  the  Engineer ,  bund l ing o f  ver t ica l  o r  hor izon ta l  
re in fo rc ing s tee l  may be  a l lowed i f  necessary  to  ma in ta in  a  min imum bar 
spac ing equa l  to  f i ve  t imes the max imum nomina l  aggregate  s ize  o f  the 
concre te .   Bund l ing o f  sp ira l  re in fo rc ing wi l l  no t  be  a l lowed.   A max imum 
of  th ree  bars  may be bund led .   Bund led ver t ica l  o r  hor izon ta l  s tee l  sha l l  
be  spaced un i fo rmly .   The cont rac tor  sha l l  a lso  make the  necessary 
mod i f ica t ions ,  in  accordance wi th  the  appropr ia te  ACI  spec i f i ca t ions ,  to 
the  sp l ic ing and ty ing de ta i ls  fo r  the re in fo rc ing s tee l ,  and submi t  these 
to  the  Engineer  fo r  approva l  a long wi th  the  contrac tor 's  reques t  for  
bund l ing o f  s tee l .  

The re in fo rc ing cage sha l l  be  adequate ly  suppor ted  and anchored f rom 
the  top  to  p revent  movement  f rom the  requ i red  loca t ion  dur ing and fo r  
four  hours  a f te r  comple t ion  o f  concre te  p lacement .   I f  temporary cas ing 
is  used,  the  re in fo rc ing cage sha l l  be  suppor ted  pr ior  to  remov ing cas ing,  
and fo r  four  hours  fo l lowing remova l  o f  the  cas ing.   The rebar  cage sha l l  
be  kept  p lumb.   The rebar  cage sha l l  no t  res t  d i rec t ly  on  the  bo t tom o f  
the  excavat ion .      

The min imum number  o f  spacers  sha l l  be equa l  to the  d iameter  o f  the 
dr i l led  shaf t ,  measured in  fee t ,  and rounded-up to  the  nex t  who le  in teger ,  
bu t  no t  less than four .   The spacers  sha l l  be  approximate ly  even spaced 
a long the  ou ts ide  c i rcumference o f  the  re in fo rc ing s tee l  cage.   Spacers 
sha l l  be  p laced a t  a  max imum ver t ica l  spac ing o f  15  fee t .  For  a l l  d r i l led 
shaf ts ,  un less  o therwise  shown on the  p lans  fo r  pedes t r ian  br idges  or  
l igh t  po le  and s ign  pos t  foundat ions ,  the  spacers sha l l  p rov ide  fo r  a 
min imum of  6  inches  o f  concre te  cover  be tween the re in fo rc ing s tee l  and 
the  excavat ion  wa l l .   On ly smooth  p las t ic  ro l le r  spacers ,  wi th  a  min imum 
wid th  o f  1 -1 /2  inches approved by  the  Engineer  wi l l  be  a l lowed.  Ro l le rs 
sha l l  be  ins ta l led per  the manufac turer ’s  recommendat ions .  In  no case 
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sha l l  “dob ies” ,  o ther  rectangu lar  “b locks”  o r  bent  rebar  t ied  to  the 
re in fo rc ing s tee l  be  used in  the  excavat ions .  

I f  the  shaf t  i s  lengthened and the  p lans  ind ica te  fu l l  dep th  re in fo rcement ,  
the  Engineer  sha l l  be  no t i f ied  to  de termine i f  ex tens ion  o f  the 
re in fo rcement  is  needed.   The Engineer  wi l l  p rov ide  de ta i ls  fo r  add i t iona l  
re in fo rc ing i f  requ i red .   Such add i t iona l  re in fo rc ing wi l l  be  pa id fo r  in  
accordance wi th  Subsec t ion  109.04  o f  the  spec i f i ca t ions .  

The cont rac tor  sha l l  submi t  a  wr i t ten  reques t  to  the  Engineer  fo r  
approva l  o f  any  var ia t ion  f rom the  sp l ices  fo r  re in forc ing s tee l  spec i f ied 
in  the  contrac t  documents.  

Al l  re in fo rc ing cages  sha l l  be  fabr ica ted  and supported  to  avo id  damage 
dur ing the  l i f t ing and p lac ing.   Any  temporary  b rac ing and suppor ts sha l l  
be  removed pr ior  to  f ina l  p lacement .   Equ ipment  used fo r  l i f t ing 
re in fo rc ing cages  sha l l  have adequate  capac i ty  and boom length  to  l i f t  
the  cage c lear  o f  the  ground.  Re in fo rc ing cages  sha l l  no t  be  dragged 
wh i le  be ing moved.  Re in fo rc ing cages  sha l l  be  p laced wi th  sp l ices  in  the 
lowest  poss ib le  pos i t ion  wi th in  the  excavat ion .   

609-3 .07 Concrete  Placement:  

(A)   Genera l :  

The cont rac tor  sha l l  begin  p lacement  o f  concre te  wi th in  24  hours  a f te r  
the  comple t ion  o f  the  dr i l led  shaf t  excavat ion .   A l l  concre te  sha l l  be 
p laced in  accordance wi th  Sec t ion  601 o f  the spec i f i ca t ions  and as 
spec i f ied here in .   I f  s lu r ry  excavat ion  is  used, concre te  sha l l  be  p laced 
the  same day  the  excavat ion  is  comple ted .   Un less o therwise  spec i f ied 
in  the  pro jec t  documents ,  o r  as  d i rec ted  by  the  Engineer ,  the  s lump sha l l  
be  4  to  7  inches  fo r  d ry ,  uncased excavat ions .   For  a l l  o thers ,  the 
concre te  s lump sha l l  be  7 to  10  inches  a t  the  t ime p lacement  begins .  

Pr io r  to  concre te  p lacement ,  the cont rac tor  sha l l  make a l l  necessary 
a r rangements  to  assure  the  un in te r rup ted  de l ivery o f  concre te  so  that  
a l l  d r i l led  shaf t  foundat ions  wi l l  be  cons t ruc ted wi thout  co ld  jo in ts .   
Dur ing concre te  p lacement ,  f rom s tar t  to  f in ish ,  the  ra te  o f  r ise  o f  the 
top  o f  concre te  in  the  dr i l led  shaf t  sha l l  be  a t  leas t  40  fee t  per  hour .  

Tremie  downp ipes and pump p ipes sha l l  be  made of  s tee l ;  no a luminum 
sha l l  be  a l lowed.   The ins ide  d iameter  o f  the  t remie  p ipe  sha l l  be  a t  leas t  
10  inches  fo r  a l l  d r i l led  shaf ts  4  fee t  o r  grea ter  in  d iameter .   The ins ide 
d iameter  o f  the  pump p ipe  sha l l  be  a t  leas t  5  inches .  

The concre te  mix  sha l l  remain  in  p lacement  fo r  a t  leas t  two hours  be fore 
ob ta in ing the  in i t ia l  se t  as  de termined in  AASHTO T 197 (ASTM C403) .  
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(B)   Placement  in Dry  Excavat ions:  

For  p lacement  in  d ry  excavat ions ,  concre te  may be  p laced by  f ree  fa l l  
except  in  f ragi le ,  cohes ion less  so i ls  where  bo t tom scour  is  l i ke ly  to 
occur ,  o r  where  o ther  cav ing cond i t ions  ex is t .   The cont rac tor  sha l l  
p revent concre te  f rom s t r ik ing e i ther  the re in fo rc ing cage or  excavat ion 
s ide  wa l ls  dur ing f ree  fa l l .   Where  f ree  fa l l  cannot  be  used, concre te 
sha l l  be  p laced th rough a su i tab le  c lean downp ipe .  

Concre te  v ib ra t ion  fo r  the  fu l l  he igh t  o f  the  shaf t  i s  no t  necessary to 
ach ieve proper  conso l ida t ion  o f  the  concre te .   However ,  the  shaf ts  sha l l  
be  v ib ra ted in  the  top  10  fee t .   I f  temporary  cas ing is  used,  the  v ib ra t ion 
sha l l  occur  a f te r  the  cas ing has  been removed. 

To  be  cons idered a  dry  shaf t ,  the  max imum depth  o f  water  in  the  bo t tom 
o f  a  d r i l led  shaf t  excavat ion  a t  the t ime o f  concre te  p lacement  sha l l  be 
no  more  than 3  inches .  

(C)   Placement  under  Slurry  or  Water :  

Concre te  sha l l  be  p laced by  t remie  methods  or  by  pumping.   Care  sha l l  
be  taken to  ensure tha t  a l l  the  f lu id  and suspended so l ids  a re  expe l led 
f rom the  excavat ion  dur ing concre te  p lacement .   I f  concre te  is  p laced by 
pumping,  i t  sha l l  be  in  accordance wi th  the  requ i rements  o f  Subsec t ion 
601-3 .03(C)  o f  the  spec i f ica t ions .  

The cont rac tor ’s  ins ta l la t ion  p lan  sha l l  demonst ra te the  procedures  used 
to  de termine when the  t remie  p ipe  is  to  be  ra ised dur ing concre te 
p lacement .   The procedure  sha l l  assure  tha t  the  open ing o f  the  t remie 
p ipe  wi l l  be  deeper  than 5  fee t  be low the  sur face  o f  the  concre te  a t  a l l  
t imes fo r  sha f t  d iameters  less  than 6  fee t ,  and deeper  than 10  fee t  be low 
the  sur face  o f  the  concre te  fo r  sha f t  d iameters  6  feet  and la rger .   A rap id  
ra is ing or  lower ing o f  the  t remie  wi l l  no t  be  permi t ted .  

In  o rder  to  p revent  contaminat ion  o f  concre te  p laced in i t ia l l y ,  the  lower  
end o f  the  pump or  t remie  p ipe  sha l l  be  prov ided wi th  e i ther  a  va lve ,  
sea lab le cap,  o r  a  p lug ( "p ig") .  The d ischarge end sha l l  be  p laced a t  the 
bo t tom o f  the  excavat ion  pr io r  to  commencement  o f  concre te  p lacement .   
I f  a  p lug is  used,  i t  sha l l  be  inser ted  a t  the  top  a f te r  the  p ipe  has  been 
se t  in  p lace .   Concre te  sha l l  then  be  p laced by  push ing the  p lug ahead,  
separa t ing the  concre te  f rom the  dr i l l ing f lu id .   On ly  when the  t remie  
p ipe  is  comple te ly  f i l led sha l l  the open end be  l i f ted  o f f  the  bo t tom.   The 
concre te  f low tha t  comes to  the  top  o f  the shaf t  sha l l  be d isp laced ou t  
o f  the  shaf t  excavat ion  in a  cont inuous  f low unt i l  c lean,  f resh  concre te 
is  expe l led .  

Slu r ry  e jec ted  dur ing concre te  p lacement  may be  reused prov ided tha t  
i t  i s  sc reened to  remove grave l  ch ips  o r  o ther  granu lar  mater ia ls ,  and 
prov id ing the  s lur ry  meets  acceptance c r i te r ia .   S lu r ry  to be d iscarded 
sha l l  be  d isposed o f  in  a  manner  approved by  the  Engineer .  
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Concre te  p laced under  s lu r ry  o r  water  sha l l  no t  be  v ib ra ted ,  except  tha t  
the  top  5  fee t  o f  the  shaf t  sha l l  be  v ib ra ted  a f te r  the  s lu r ry  o r  water  and 
contaminated  concre te  have been to ta l ly  expe l led  f rom the shaf t .   I f  
temporary  cas ing is  used, the  v ib ra t ion  sha l l  occur  a f te r  the  cas ing has 
been removed. 

609-3 .08 Casing Removal :  

Dur ing remova l  o f  any cas ing,  a  su f f ic ien t  head o f  no t  less  than 10  fee t  
o f  f lu id  concre te in  the  t remie  p ipe sha l l  be main ta ined above the leve l  
o f  concre te  in  the  shaf t  (ou ts ide  the  t remie  p ipe) ,  except  a t  the  top  o f  
the  shaf t .   A l l  con taminated  concre te  sha l l  be  removed f rom the  shaf t .   
Temporary  cas ings  sha l l  be  removed wh i le  the concre te  s lump is  a 
min imum of  4  inches .   The cont rac tor  sha l l  ma in ta in  a  min imum 5- foo t  
head o f  concre te  fo r  sha f t  d iameters  o f  less  than 6  fee t ,  and a  min imum 
10- foo t  head o f  concre te fo r  sha f t  d iameters 6 fee t  o r  grea ter ,  in  the 
cas ing as  i t  i s  be ing removed.   Movement  o f  the  cas ing by  exer t ing 
upward  pressure  and tapp ing to  fac i l i ta te ex t rac t ion ,  o r  ex t rac t ion  wi th 
a  v ib ra to ry  hammer  wi l l  be  permi t ted .   Cas ing ex t rac t ion  sha l l  be  a t  a 
s low,  un i fo rm ra te  wi th  the  fo rce  in - l ine  wi th  the  shaf t  ax is .   The remova l  
method sha l l  p revent  the in t rus ion o f  water ,  grout ,  and so i l  in to  the 
excavat ion ,  d isp lacement o f  the  re in fo rc ing s tee l ,  and l i f t ing o f  the 
concre te .  

Due care  sha l l  be  exerc ised to  p revent  upward  movement  o f  the  shaf t  
concre te  and re in fo rc ing s tee l  dur ing cas ing ex t rac t ion .   Upward 
movement  beyond 1  inch ,  exc lud ing movement  due so le ly  to  tens ion  on 
the  top  anchor ing sys tem,  may ind ica te ser ious  concre te  separa t ion  or  
neck ing prob lems a t  the  bo t tom o f  the  cas ing.   The cont rac tor  sha l l  be 
respons ib le  fo r  correc t ive ac t ion  wh ich  may inc lude leav ing the cas ing 
in  p lace  and compensat ing fo r  the  loss  o f  f r i c t iona l  capac i ty  in  the 
resu l t ing cased zone. 

609-4 Method of  Measurement:  

Dr i l led  shaf ts  wi l l  be  measured to  the  neares t  l inear  foo t  f rom the  top 
e leva t ion  o f  the  shaf t  to  the  top  e leva t ion  o f  the  rock  socket  s t ra tum,  i f  
requ i red ,  o r  to  the  ac tua l  bo t tom o f  the  shaf t ,  as  shown on the  p lans ,  o r  
as  de termined in  the  f ie ld by  the  Engineer .  

Rock  sockets ,  when speci f ied ,  wi l l  be  measured to  the  neares t  l inear 
foo t  f rom the  top  e leva t ion  o f  the rock  socket  s tra tum to  the  ac tual  
bo t tom o f  the  shaf t ,  as  shown on the  p lans ,  o r  as  de termined in  the f ie ld 
by  the  Engineer .  

Be l l  sec t ions  wi l l  be  measured by  the  un i t  fo r  each type o f  foundat ion 
cons t ruc ted .  
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609-5 Basis  of  Payment:  

The accepted  quant i t ies  of  d r i l led  shaf ts  and rock  sockets ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inea l  foo t  
fo r  the  d iameter  des ignated  in  the  b idd ing schedu le ,  comple te  in  p lace .  
Pr ice  sha l l  inc lude excavat ion  and d isposa l  o f  spo i ls ;  d r i l l ing s lu r ry ;  
meta l  cas ing;  s tee l  re in fo rc ing;  Por t land cement  concre te ;  any  needed 
fo rming,  cur ing and f in ish ing;  expos ing o f  concre te and the  subsequent 
repa i r  o f  foundat ions ;  furn ish ing a l l  mater ia ls ,  equipment ,  and labor  fo r  
sp l ic ing o f  re in fo rc ing s tee l ;  a l l  labor ,  condu i t ,  and equ ipment  fo r  CSL  
and GGL;  and a l l  requ i red  tes t ing and tes t  repor ts.    

No add i t iona l  payment  wi l l  be  made fo r  meta l  cas ing tha t  is  to  remain  in 
p lace .    

No add i t iona l  payment  wi l l  be  made fo r  con f i rmat ion  shaf ts ,  as  the  cos ts 
a re  cons idered to  be  inc luded in  the  cos t  o f  cons t ruc t ing the  dr i l led  shaf t  
foundat ion .  

Payment  fo r  be l led sec t ions  wi l l  be  a t  the cont rac t  un i t  p r ice fo r  each 
type o f  foundat ion  const ruc ted ,  inc lud ing excavat ion  and concre te 
beyond the  d iameter  o f  the  shaf t .  

Obst ruc t ions  wi l l  be  de f ined as  e i ther  mater ia l  o r  ob jec ts  o f  excess ive 
d imens ion ,  wh ich  were  not  recorded in  the  geotechn ica l  and foundat ion 
repor t ,  e i ther  in  the  tex t  or  bor ing logs .  Payment  fo r  obs t ruc t ions  wi l l  be 
made in  accordance wi th  the  prov is ions  o f  Subsec t ion  109.04  o f  the 
spec i f i ca t ions .  

SECTION 610 PAINTING:  

610-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing pa in t  and o ther 
mater ia ls  and pa in t ing concre te ,  s t ruc tu ra l  s tee l ,  o r  o ther  sur faces 
where  shown on the  p lans  in  accordance wi th  the requ i rements  o f  the 
spec i f i ca t ions .   The work  sha l l  inc lude prepara t ion  o f  the  sur faces  to  be 
pa in ted ,  the pro tec t ion and dry ing o f  the  pa in t  coa t ings  and the 
pro tec t ion  o f  pedes tr ian ,  veh icu lar  o r  o ther  t ra f f i c  near  o r  under the  work 
f rom pa in t  spa t te r  and d is f igurement .  

610-2 Mater ia ls :  

Pain t  sha l l  con form to the  requ i rements  o f  Sec t ion  1002 o f  the 
spec i f i ca t ions ,  un less  o therwise  spec i f ied .  
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610-3 Construct ion Requirements:  

610-3 .01 Weather  Condi t ions:  

Pain t  sha l l  be  app l ied on ly  on  thorough ly  d ry sur faces  and on ly  when the 
a tmospher ic  tempera ture  is  in  the  range f rom 50 degrees  F to 
100 degrees  F,  inc lus ive ,  and when the re la t ive  humid i ty  is  a t  or  be low 
75 percent .   Pa in t  sha l l  on ly  be app l ied  to  a sur face  wh ich  is  a t  leas t  
5  degrees  F above the  dew po in t .   The sur face tempera ture  shou ld 
remain  above the  min imum tempera ture  spec i f ied  above un t i l  the  pa in t  
i s  thorough ly  d ry .   Pa in t  sha l l  no t  be  app l ied  when the  a i r  i s  mis ty  o r  
when weather  cond i t ions  ex is t  wh ich  migh t  damage the  work .   I f  f resh 
pa in t  i s  damaged by  the  e lements ,  i t  sha l l  be  rep laced or  repa i red  by  the 
cont rac tor  a t  no  add i t ional  cos t  to the Depar tment .   The cont rac tor  may 
prov ide  su i tab le enc losures  to  permi t  pa in t ing dur ing inc lement  weather .  

610-3 .02 Surface Cleaning:  

(A)   Meta l  Surfaces:  

Al l  sur faces  o f  s t ruc tu ra l  s tee l  o r  o ther  meta ls,  except  ga lvan ized 
sur faces ,  sha l l  be  c leaned pr io r  to  pa in t ing.  

Al l  sur faces o f  new s t ruc tu ra l  s tee l  o r  o ther  meta ls  wh ich are to  be 
pa in ted sha l l  be  b las t  c leaned to  a near -wh i te  f in ish  in  accordance wi th 
SSPC Standard  SP10,  un less  o therwise  spec i f ied or  approved in  wr i t ing 
by  the  Engineer .  

When repa in t ing ex is t ing s tee l  s t ruc tu res ,  the  method o f  c lean ing wi l l  be  
spec i f ied  in  the  Spec ia l  Prov is ions .   Areas  no t  des ignated  fo r  repa in t ing 
wh ich  are  damaged as  a  resu l t  o f  the  cont rac tor 's  opera t ions  sha l l  be 
repa i red  by  the  cont rac tor ,  a t  no  add i t iona l  cos t  to the  Depar tment ,  and 
as  approved by  the  Engineer .  

(1 )  Blast  Cleaning:  

Al l  d i r t ,  rus t ,  o ld  pa in t ,  mi l l  sca le ,  and o ther  fo re ign  mater ia l  sha l l  be  
removed f rom s tee l  o r  other  meta l  sur faces  wi th an  approved b last  
c lean ing appara tus .   B las t  c lean ing sha l l  leave a l l  sur faces  wi th  a  dense, 
un i fo rm anchor pa t te rn  o r  p ro f i le  o f  1 .0 to  3 .0  mi ls ,  as  measured wi th  an 
approved sur face  pro f i le  compara tor  o r  p ressed f i lm rep l ica  tape. 

Abras ives  used fo r  b las t  c lean ing sha l l  be  c lean dry  sand,  minera l  gr i t ,  
s tee l  sho t ,  o r  s tee l  gr i t  and sha l l  be  graded to  p roduce sa t is fac to ry 
resu l ts .   The use o f  o ther  abras ives  wi l l  no t  be  permi t ted  un less 
approved in  wr i t ing by  the  Engineer .  

When b las t  c lean ing is  be ing per fo rmed near  mach inery ,  a l l  journa ls,  
bear ings ,  motors  and mov ing par ts  sha l l  be  sealed  aga ins t  en t ry  o f  
abras ive  dus t .  
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Blas t  c leaned sur faces  sha l l  be  pr imed or  t rea ted the  same day  b las t  
c lean ing is  done, un less  o therwise au thor ized  by  the Engineer .   I f  
c leaned sur faces  rus t  o r  a re  contaminated  wi th  fo re ign  mater ia l  be fore 
pa in t ing is  accompl ished, they  sha l l  be  rec leaned by  the  cont rac tor  a t  
no  add i t iona l  cos t  to  the  Depar tment .  

(2 )  Steam Cleaning:  

Al l  d i r t ,  grease,  loose cha lky  pa in t ,  o r  o ther  fo re ign  mater ia l  wh ich has 
accumula ted  on  prev iously  pa in ted  sur faces  sha l l  be  removed wi th  a 
s team c lean ing appara tus pr io r  to  a l l  o ther  phases  o f  c lean ing.   I t  i s  not  
in tended tha t  sound pa int  be  removed by  th is  p rocess .   Af te r  s team 
c lean ing,  any  pa in t  wh ich has  become loose,  cur led ,  l i f ted ,  o r  loses  i ts  
bond to  the  preced ing coat  o r  coa ts  sha l l  be  removed to  sound pa in t  or  
meta l  sur face  by  the  contrac tor  a t  no  add i t iona l  cos t  to  the  Depar tment .  

A de tergent  sha l l  be  added to  the  feed water  o f  the  s team genera tor  o r  
app l ied to  the  sur face  to be  c leaned.   The de tergent  sha l l  be  o f  such 
compos i t ion and sha l l  be  added in such quant i ty  tha t  the  spec i f ied 
c lean ing is  accompl ished. 

Any  res idue,  de tergent  o r  o ther  fo re ign  mater ia l  wh ich  may accumula te 
on  c leaned sur faces  sha l l  be  removed by  f lush ing wi th  f resh  water .  

Steam c lean ing sha l l  no t  be  per fo rmed more  than two weeks  pr io r  to 
s ta r t ing pa in t ing opera t ions  or  o ther  phases  o f  c lean ing.  

Subsequent  pa in t ing sha l l  no t  be per fo rmed unt i l  the  c leaned sur faces 
are  thorough ly  d ry  and in  no  case in  less  than 24  hours  a f te r  c lean ing.  

(3 )  Hand Cleaning:  

Manua l  o r  powered wi re  b rushes ,  hand scrap ing too ls ,  power  gr inders ,  
o r  sandpaper  sha l l  be  used to  remove a l l  d i r t ,  loose rus t ,  mi l l  sca le ,  o r  
pa in t  wh ich  is  no t  f i rmly  bonded to  the  sur faces .  

(4 )  Water  Blast  Cleaning:  

Water  b las t  c lean ing sha l l  be  done in  accordance wi th  NACE (Nat iona l  
Assoc ia t ion o f  Cor ros ion Engineers )  Standard  RP-01-72 wi th  normal 
water ,  no  add i t ives  to  the  water  wi l l  be  a l lowed.   A l l  a reas  o f  o i l  and 
grease on  sur faces  to  be  coated  sha l l  be  hand c leaned wi th  c lean 
pe t ro leum so lvents .   The so lu t ion  o f  so lvent  and contaminates  sha l l  be 
wiped c lean and the  sur faces  a l lowed to  a i r  d ry  p r io r  to  the  water  b las t  
c lean ing.   The cont rac tor  sha l l  no t  use  power  spray  equ ipment  o r  s imi la r  
methods  to app ly  the so lvent .   A l l  the sur faces  to be  coated sha l l  be 
power  washed wi th  a  water  p ressure  o f  no t  less  than 2000 pounds per 
square  inch  and no t  grea ter  than 5000 pounds per  square  inch .  The 
water  b las t ing equ ipment  sha l l  have a  min imum water  usage o f  5  ga l lons 
per  minu te .  
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Water  b las t  c lean ing sha l l  be  per fo rmed no more  than two weeks  pr io r  
to  the  s ta r t  o f  pa in t ing opera t ions  or  o ther  phases  o f  c lean ing.  

Subsequent  pa in t ing sha l l  no t  be per fo rmed unt i l  the  c leaned sur faces 
are  thorough ly  d ry  and in  no  case less  than 24  hours  a f te r  c lean ing.  

(B)   Concrete  Surfaces:  

Pr io r  to  pa in t ing concre te sur faces ,  la i tance and cur ing compounds sha l l  
be  removed f rom the  sur face  by  abras ive  b las t  c lean ing in  accordance 
wi th  the  requ i rements  o f  ASTM D4259.   The c leaned sur face  sha l l  have 
a  roughened,  tex tu red  appearance cons is ten t  wi th  the  sur round ing 
concre te  sur face .  

Concre te  sur faces  sha l l  be  thorough ly  dry  and f ree  o f  dus t  a t  the  t ime 
the  pa in t  is  to  be app l ied .   Any  ar t i f i c ia l  d ry ing procedures  and methods 
sha l l  be  sub jec t  to  approva l  by  the  Engineer .  

(C)   Surfaces other  than Meta l  or  Concrete:  

Pr io r  to  pa in t ing any  sur faces  o ther than meta l  o r  concre te ,  the sur face 
sha l l  be  in accordance wi th  the manufac turer  recommendat ions and as 
approved by  the  Engineer.  

610-3 .03 Appl icat ion:  

Pain t ing sha l l  be  accompl ished in  a  neat  and pro fess iona l  manner .  

For  pa in t ing meta l  sur faces ,  pa in t  sha l l  normal ly  be  app l ied  by  spray ing 
wi th  l imi ted  use  o f  hand brushes  or  ro l le rs .  

For  pa in t ing concre te  sur faces ,  the  cont rac tor  sha l l  deve lop  an 
App l ica t ion  Plan  accord ing to  the  manufac turer 's  wr i t ten 
recommendat ions .   The Plan  sha l l  inc lude: 

(A)  Rate  o f  app l ica t ion ;  
(B)  Number  o f  necessary  coats  (min imum of  two coats ) ;  
(C)  Ambien t  a i r  tempera ture ;  
(D)  Ambien t  sur face  tempera ture ;  
(E)  App l ica t ion  equ ipment ;  
(F)  Qua l i f i ca t ion  o f  workers ;  
(G)  Safe ty  and damage pro tec t ion ;  and 
(H)  Proposed sur face  preparat ion .  

For  pa in t ing concre te  sur faces ,  the  cont rac tor  sha l l  app ly  a l l  pa in t  
app l ica t ions  to  a  tes t  spec imen or  to  the  concre te  sur face ,  accord ing to  
App l ica t ion  Plan ,  fo r  the  subsequent  approva l  o f  the  Engineer .   The  
cont rac tor  sha l l  re f in ish  the  tes t  inspec t ion  areas to  match  the  pa in t  
f in ish  o f  the  sur round ing concre te  sur faces . 
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610-3 .04 Protect ion Against  Damage:  

The cont rac tor  sha l l  p rov ide  pro tec t ive  dev ices as necessary to  p revent 
damage to  the work  and to  o ther p roper ty o r  persons  f rom a l l  c lean ing 
and pa in t ing opera t ions .  

Pa in t  wh ich  resu l ts  in  an  uns igh t ly  appearance on  sur faces  no t  
des ignated  to  be  pa in ted sha l l  be  removed or  ob l i te ra ted as  approved 
by  the  Engineer .  

A l l  pa in ted  sur faces  tha t  a re  marred  or  damaged as  a  resu l t  o f  the 
cont rac tor 's  opera t ions  sha l l  be  repa i red  wi th  mater ia ls  and to  a 
cond i t ion  equa l  to  tha t  o f  the  pa in t  coa t ing spec i f ied  here in .  

Upon comple t ion  o f  a l l  pa in t ing opera t ions  and o f  any  o ther  work  the 
pa in ted  sur faces  sha l l  be  thorough ly  c leaned. 

610-3 .05 Paint ing:  

(A)   Meta l  Surfaces:  

(1 )  Genera l :  

Al l  sur faces  o f  new meta ls  sha l l  be  pa in ted  wi th  one shop coat  (pr imer )  
and two f ie ld  coats  ( the  inte rmed ia te  coat  and topcoat ) ,  un less  o therwise 
spec i f ied .  

Al l  pa in ts  used sha l l  be appropr ia te ly  chosen f rom among the  types  
descr ibed in  Subsec t ions  1002-2 .01  th rough 1002-2 .05  o f  the 
spec i f i ca t ions  and sha l l  con form to  the  requ i rements  g iven there in .  

The dry  f i lm th ickness of  the  pa in t  wi l l  be  measured in p lace  wi th  a 
ca l ib ra ted  magnet ic  f i lm th ickness  gauge in  accordance wi th  SSPC 
Standard  PA2.  

I f  the  min imum dry  f i lm th ickness is  exceeded,  i t  sha l l  be  l imi ted  to  tha t  
wh ich  wi l l  resu l t  in  un i fo rm dry ing th roughout  the  pa in t  f i lm.  

(2 )  Pr imer:  

The dry  f i lm th ickness  o f  the  pr imer  sha l l  no t  be  less  than 2 .0  mi ls  and 
be  su f f ic ien t  to  cover  the  b las t  p ro f i le  pa t te rn .  

A deep pro f i le  pa t te rn  f rom s tee l  sho t  b las t ing may requ i re  add i t ional  
app l ica t ions  o f  p r imer  to  ob ta in  su f f ic ien t  coa t ing o f  the  s tee l  sur face .  

Af te r  s t ruc tu ra l  s tee l  has been fabr ica ted ,  b las t  c leaned and accepted 
by  the  Engineer ,  a l l  sur faces ,  except  meta l  sur faces  wh ich  are  to  be 
embedded in  concre te ,  o r  wi th in  3  inches  o f  a  h igh  s t rength  bo l ted  
connect ion ,  sha l l  be  pa in ted  wi th  a  p r imer .  
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St ruc tura l  s tee l  wh ich is  to  be we lded sha l l  no t  be  pa in ted  be fore we ld ing 
is  comple te .   I f  i t  i s  to be  we lded on ly  in  the  fabr ica t ing shop and 
subsequent ly  e rec ted  by  bo l t ing,  i t  sha l l  rece ive  one coat  o f  p r imer  a f ter  
the  shop we ld ing is  comple ted .   Areas  o f  s t ruc tura l  s tee l  to  be  f ie ld 
we lded sha l l  be  masked and the  remainder  o f  the s tee l  sha l l  be  g iven 
one coat  o f  p r imer .  

As  soon as  prac t icab le  a f te r  be ing accepted  by  the  Engineer  and pr io r  
to  remova l  f rom the  shop,  mach ine- f in ished sur faces  sha l l  be  coated 
wi th  a  rus t  inh ib i to r  wh ich can eas i ly  be  removed.   Sur faces  o f  mi l led  or  
f in ished i ron  and s tee l  cas t ings  sha l l  be  pa in ted  wi th  one coat  o f  p r imer .  

Erec t ion  marks fo r  f ie ld  ident i f i ca t ion o f  s tee l  members  and we igh t  marks 
sha l l  be  pa in ted  upon surface  areas  prev ious ly  pa in ted  wi th  the  pr imer .  

(3 )  Intermediate  Coat :  

The in te rmed ia te  coat  sha l l  be  appropr ia te ly  t in ted  to  cont ras t  wi th  the  
pr imer .   The dry f i lm th ickness  o f  the  in te rmed ia te  coat  sha l l  no t  be  less 
than 2 .0  mi ls .  

Af te r  e rec t ion o f  s tee l  s t ruc tu res has been comple ted ,  inc lud ing a l l  
r i ve t ing,  we ld ing,  bo l t ing,  and any  s t ra igh ten ing o f  bent  meta l ,  a l l  
adher ing rus t ,  sca le ,  d i r t ,  grease,  and o ther fo re ign  mater ia l  sha l l  be 
removed as  spec i f ied  under  Subsec t ion  610-3 .02  o f  the  spec i f i ca t ions .   
A l l  a reas  where the pr imer  is  damaged or  deter io ra ted sha l l  be 
thorough ly  c leaned and spot  pa in ted  wi th  the  same type o f  pa in t  used 
fo r  the  pr imer  and to  the  spec i f ied  dry  f i lm th ickness .  

When the  spot  pa in t ing coat  is  thorough ly  d ry ,  the  in te rmed ia te  coat  
sha l l  be app l ied .   In  no  case sha l l  a  succeed ing coat  be  app l ied  un t i l  the 
prev ious  coat  has  dr ied  th roughout  the  fu l l  th ickness  o f  the  pa in t  f i lm.  

(4 )  Topcoat:  

Al l  smal l  c racks  and cav i t ies  wh ich  have no t  become sea led  in  a 
water t igh t  manner  by  the  in te rmed ia te  coat  sha l l  be  f i l led  be fore  the 
topcoat  is  app l ied .  

At  the  op t ion  o f  the  contrac tor ,  the  in te rmed ia te  coat  and the  topcoat 
may be  app l ied  in  the  shop.   When f in ished coats  a re  app l ied  in  the 
shop,  the  cont rac tor  sha l l  repa in t  a l l  damaged or  de ter io ra ted  areas  in 
the  f ie ld  as  d i rec ted  by  the  Engineer .  

The dry  f i lm th ickness  o f  the  topcoat  sha l l  be  no t  less  than 2 .0  mi ls .  

(B)   Concrete  Surfaces:  

When pa in t ing is  spec i f ied  on  the  p lans  or  in  the  spec ia l  p rov is ions ,  
pa in t  con forming to  the  requ i rements  o f  Subsec t ion  1002-2 .06  o f  the 
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spec i f i ca t ions ,  sha l l  be app l ied  to  the  exposed concre te  sur faces 
tabu la ted  be low,  except  tha t  s idewalks ,  appur tenant  curbs ,  downdra ins ,  
and br idge deck  sur faces  sha l l  be  exc luded. 

Al l  concre te  sha l l  be  f in ished and cured in  accordance wi th  the 
requ i rements  o f  the  spec i f i ca t ions  pr io r  to  the  app l ica t ion  o f  the  pa in t .  

(1 )  Cast - in-Place Box Girder  Br idges:  

Al l  sur faces  o f  the  supers t ruc tu re ,  inc lud ing the  s ides  and bo t toms of  
the  box  g i rders ,  sha l l  be  pa in ted .  

(2 )  Pre-cast  I -Girder  Br idges:  

Br idge s t ruc tu res  wi th  veh icu lar  t ra f f i c  pass ing beneath  a t  pos ted 
speeds o f  less  than 55  mi les  per  hour ,  o r  wi th  pedest r ian  t ra f f i c  beneath ,  
sha l l  be  pa in ted on  a l l  sur faces o f  the  supers t ruc tu re  inc lud ing bo th 
s ides  and bo t toms o f  the  pre-cas t  g i rders  and the  unders ide  o f  decks .  

Br idge s t ruc tu res  wi th  veh icu lar  t ra f f i c  pass ing beneath  a t  pos ted 
speeds o f  55  mi les  per  hour  o r  more ,  and wi th  no  pedest r ian  t ra f f i c  
beneath ,  sha l l  be pa in ted on  a l l  sur faces  o f  the supers t ruc tu re  wi th  the 
except ion  o f  the  s ides  o f  the  in te r io r  g i rders ,  the  in te r io r  s ide  o f  ex te r io r  
g i rders ,  and the  unders ide  o f  the  deck .  

(3 )  Pre-cast  Box and Slab Girder  Br idges:  

Al l  sur faces  o f  the  superst ruc tu re  inc lud ing the  s ides  o f  ex te r io r  g i rders 
and the  bo t tom sur faces  of  the  box  or  s lab  g i rder  when exposed to  t ra f f i c  
v iew sha l l  be  pa in ted .  

(4 )  Br idge Substructure  and Wal ls :  

Al l  sur faces  o f  b r idge p ie rs ,  inc lud ing the  p ie r  caps  and bo t toms o f  
in tegra l  p ie r  caps ,  p i les ,  co lumns,  parapet  wal ls  and abutments,  
concre te  re ta in ing wa l ls  and no ise  bar r ie r  wa l ls  sha l l  be  pa in ted to  at  
leas t  1  foo t  be low f in ished grade.  

(5 )  Barr iers:  

Al l  sur faces o f  b r idge bar r ie rs  and the s ides  and tops o f  permanent 
bar r ie rs  no t  ad jacent  to  the  t rave led  way sha l l  be  pa in ted .  

(C)   Surfaces other  than Meta l  or  Concrete:  

Sur faces  o ther  than meta l  o r  concre te  sha l l  be pa inted  as recommended 
by  the  pa in t  manufac turer  and as  approved by  the  Engineer .  
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Al l  misce l laneous s tee l  i tems tha t  a re  no t  e lements  o f  b r idges ,  can t i lever 
s ign  suppor ts ,  o r  b r idge t russ  s ign  s truc tu res ,  may be  hand-c leaned and 
have the  requ i red  f ie ld  pain t  coa ts  app l ied  in  the  shop. 

610-3 .06 Paint ing Damaged Galvanized Coat ing:  

Damaged areas  o f  ga lvanized coat ing sha l l  be  roughened by  sand ing or  
ac id  t rea tment .  The roughened areas  sha l l  be  pa in ted  wi th  two coats  o f  
z inc- r ich  p r imer ,  con forming to  the  requ i rements  o f  Subsec t ion  1002-
2 .02  o f  the  spec i f i ca t ions.  

610-4 Fie ld Adhesion Test ing:  

Random adhes ion tes t ing o f  the  comple ted pa in t  f in ish  may be  per fo rmed 
by  the Depar tment a f te r  a  min imum of  30  days  f rom the  t ime of  
app l ica t ion .  

I f  adhes ion  tes t ing is  per fo rmed,  i t  w i l l  be  done accord ing to  one or  bo th 
o f  the  fo l lowing methods and sha l l  meet  the  respec t ive  requ i rements .   
When tes t ing is  per fo rmed in  accordance wi th  ASTM D4541,  Method E,  
a  s t rength  o f  a t  leas t  100 pounds per  square  inch  is  requ i red .   When 
tes t ing is  per fo rmed in  accordance wi th ASTM D3359,  Method A,  a  ra t ing 
o f  3A or  h igher  is  requ i red .  

610-5 Basis  of  Payment:  

No measurement  o r  payment  wi l l  be  made fo r  pa in t ing as  spec i f ied 
here in  and on  the  p lans ,  o r  fo r  independent  labora tory  tes ts ,  sur face 
prepara t ion ,  and supp ly ing samples ,  the  cos t  be ing cons idered as 
inc luded in  the  pr ices pa id  fo r  the  var ious  cont rac t  i tems o f  work  
invo lv ing pa in t ing.  
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SECTION 701 MAINTENANCE AND PROTECTION OF TRAFFIC:  

701-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  p rov id ing f lagging serv ices 
and p i lo t  t rucks ,  and furn ish ing,  ins ta l l ing,  ma in ta in ing,  mov ing and 
remov ing bar r icades ,  warn ing s igns ,  l i gh ts ,  s igna ls ,  cones ,  and o ther 
t ra f f i c  con t ro l  dev ices  to p rov ide  sa fe  and e f f ic ien t  passage th rough 
and/or  around the  work  and to  p ro tec t  workers  in  o r  ad jacent  to  the  work 
zone.   The work  sha l l  be done in  accordance wi th  the  requ i rements  of  
Par t  6  o f  the  Manua l  on Un i fo rm Tra f f ic  Cont ro l  Dev ices (MUTCD) and 
the  assoc ia ted  Ar izona Depar tment  o f  Transpor ta t ion  supp lement .   When 
re fe r red  to  here in ,  these documents  wi l l  be  re fe r red  to  as  MUTCD and  
assoc ia ted  ADOT Supp lement .  

The requ i rements  o f  the  MUTCD and assoc ia ted  ADOT Supp lement  sha l l  
be  cons idered as  the  min imum s tandards  fo r  the  pro tec t ion  o f  workers 
and the  t rave l ing pub l ic .  

When a  t ra f f i c  con t ro l  p lan  is  inc luded in  the  pro jec t  p lans ,  th is  p lan 
sha l l  govern  un less  an  a l te rna te  p lan ,  acceptab le to  the  Engineer ,  i s  
submi t ted  by  the  cont rac tor .   I f  no  t ra f f i c  con t ro l  p lan  is  p rov ided or  i f  
the  cont rac tor  des i res  to dev ia te  f rom the  prov is ions  fo r  ma in ta in ing 
t ra f f i c  as  descr ibed in  th is  sec t ion ,  i t  sha l l  submi t  to  the  Engineer  fo r  
approva l  a  p roposed sequence o f  opera t ions  and a  compat ib le method 
o f  ma in ta in ing t ra f f i c .  

The cont rac tor ’s  submi t ta l  sha l l  be  prepared by an  ind iv idua l  meet ing 
one o f  the  fo l lowing c r i te r ia :  

(A)  Has success fu l ly  comple ted  a  recogn ized t ra f f ic  con t ro l  
superv isor  t ra in ing and cer t i f i ca t ion  program.   The t ra f f ic  
con t ro l  superv isor  t ra in ing and cer t i f i ca t ion  prov ided by  the 
Amer ican Tra f f ic  Safe ty  Serv ices Assoc ia t ion  (A.T.S.S.A. )  o r  
the  In te rna t iona l  Mun ic ipa l  S igna l  Assoc ia t ion  ( IMSA)  sha l l  
be  acceptab le .   Tra in ing and cer t i f i ca t ion  th rough o ther 
p rograms must  be  approved in  advance by  the  Engineer .   The 
ind iv idua l ’s  t ra in ing and cer t i f i ca t ion  sha l l  be  curren t  and 
must  be  va l id  th roughout  the  dura t ion  o f  the  pro jec t .   In  o rder 
to  remain cur ren t  wi th the  Depar tment ,  t ra in ing and 
cer t i f i ca t ion  sha l l  be  comple ted  or  renewed a t  leas t  once 
every  four  years ;  o r  

(B)  Be a  l i censed pro fess iona l  engineer  regis te red  in  the  Sta te  
o f  Ar izona and have comple ted  an  approved t ra f f ic  con t ro l  
superv isor  t ra in ing program,  as  spec i f ied  in Subsec t ion 
108.03  o f  the  spec i f i ca t ions .   The t ra in ing sha l l  be  cur ren t  
and must be va l id  th roughout  the  dura t ion o f  the  pro jec t .   In  
o rder  fo r  the  t ra in ing to  remain  curren t  wi th  the  Depar tment ,  
i t  sha l l  be  comple ted  or  renewed every  four  years .  
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The cont rac tor  sha l l  submi t  p roo f  o f  the  proposed ind iv idua l ’s  
c redent ia ls  a t  the  precons t ruc t ion  conference.   The cont rac tor  bears  a l l  
respons ib i l i t y  fo r  any  such cont rac tor -submi t ted  t ra f f i c  con t ro l  p lan ,  
whether  p repared by  i ts  d i rec t  employee or  o ther  ind iv idua l .  

The cont rac tor ’s  p roposal  sha l l  be  submi t ted  ear ly  enough to  a l low a t  
leas t  two weeks  fo r  rev iew and approva l  be fore  use  o f  the  proposed 
t ra f f i c  con t ro l  p lan .  

The t ra f f i c  con t ro l  and sa fe ty  p lan  o f  the  cont rac tor ,  a long wi th  the 
cont rac tor 's  work  schedu le  and ac tua l  opera t ions ,  sha l l  be  such tha t  no 
cond i t ion  tha t  is  cons idered to  be  unsafe ,  in  the  op in ion  o f  the  Engineer ,  
sha l l  ex is t .   The t ra f f i c  con t ro l  p lan  sha l l  assure tha t  misce l laneous 
opera t ions  occur r ing th roughout  the  work ,  as  we l l  as  dur ing the  f ina l  
s tages ,  a re adequate ly  p ro tec ted .   As  a resu l t  o f  e f fec t ive  p lann ing and 
e f f ic ien t  schedu l ing o f  the  type  and quant i ty  o f  work ,  the  dura t ion ,  
degree,  length ,  amount ,  s ize ,  e tc . ,  o f  any  t ra f f ic  res t r ic t ion  or  lane 
c losures  sha l l  be  l imi ted  to  tha t  abso lu te ly  necessary  to  p rov ide  a  sa fe 
cond i t ion  fo r  bo th  t ra f f i c  and cons t ruc t ion  personne l .  

701-2 Mater ia ls  (Equipment ,  Workers ,  Devices and 
Faci l i t ies) :  

701-2 .01 Genera l :  

(A)   Conformance:  

Except  as  spec i f ied  here in ,  a l l  equ ipment ,  p rocedures  used by  workers ,  
dev ices  and fac i l i t ies  shal l  con form to  the  requ i rements  o f  the  MUTCD 
and assoc ia ted  ADOT Supp lement .  

(B)   Safety:  

(1 )  Genera l  Requirements:  

Al l  t ra f f i c  con t ro l  dev ices  l i s ted be low as  Category  I  and Category I I  
dev ices sha l l  meet  the  eva lua t ion  c r i te r ia  for  Tes t  Leve l  I I I  per  NCHRP 
(Nat iona l  Coopera t ive  Highway Research  Program)  Repor t  350.  

At  the  pre-cons t ruc t ion  conference the  cont rac tor  sha l l  submi t  a  le t te r  
cer t i fy ing tha t  a l l  such  t ra f f i c  con t ro l  dev ices  to  be  used on  the  pro jec t  
wi l l  meet  the  above- re fe renced c r i te r ia .   The cer t i f i ca t ion  sha l l  con ta in 
the  fo l lowing:  

(a )  A l i s t  o f  a l l  Category  I  and I I  t ra f f i c  con t ro l  dev ices  
to  be  used on  the  pro jec t ;  

(b )  The pro jec t  number ;  
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(c )  A s ta tement  ver i fy ing that  these dev ices ,  and the ir  
app l ica t ion ,  meet  the  requ i rements  o f  NCHRP Repor t  
350 Tes t  Leve l  I I I ;  and 

(d )  The name,  t i t le  and s ignature  o f  a  person hav ing  
lega l  au thor i ty  to  b ind  the  manufac turer  o r  supp l ie r  
o f  the  Category  I  and I I  dev ices .   The b ind ing 
au thor i ty  sha l l  be  in  accordance wi th  the  app l icab le  
requ i rements  o f  Subsec t ion  106.05(B)  o f  the  
spec i f i ca t ions  .  

I f  add i t iona l  Category  I  and I I  dev ices  are  requ i red  a t  a  la te r  da te ,  the 
cont rac tor  sha l l  p rov ide  an  amended cer t i f i ca t ion  le t te r  to  the  Engineer 
spec i fy ing tha t  such dev ices  a lso  comply  wi th  the  requ i rements  o f  
NCHRP Repor t  350 Tes t  Leve l  I I I .  

For  a l l  Category  I  and Category  I I  dev ices used on the pro jec t  the 
cont rac tor  sha l l  a lso  acqui re  o r  have access  to  repor ts  wh ich  ver i fy  tha t  
such dev ices  meet  the  above- re fe renced cr i te r ia.   The repor ts  sha l l  
con ta in  the  name and mode l  o f  the  tes ted  t ra f f i c  con tro l  dev ices ,  de ta i led 
drawings  or  p roduc t  l i te ra tu re  o f  each,  and under what  cond i t ions  the 
dev ices  passed.   The t ra f f i c  con t ro l  dev ices  de ta i led  in  the  repor t  sha l l  
be  the  comple te  warn ing dev ices ,  inc lud ing warn ing l i gh ts ,  f lags ,  ba l las t  
and any  o ther  aux i l ia ry  a t tachment  a l lowed.  Repor ts  fo r  Category  I I  
dev ices  are  prepared by  the  FHWA.  For  Category  I  dev ices ,  the  supp l ie r  
is  respons ib le  fo r  tes t ing the  produc t  and prov id ing a  repor t  wh ich  
ver i f ies  tha t  the  dev ice  meets  the  c r i te r ia  o f  NCHRP Repor t  350,  Tes t  
Leve l  I I I .   I f  reques ted by  the Engineer ,  the cont rac tor  sha l l  p rov ide  
cop ies  o f  such repor ts  wi th in  one work ing day .   

(2 )  Category  I  Devices:  

Category  I  dev ices  are  low-mass t ra f f i c  con t ro l  dev ices tha t  wi l l  not  
cause an apprec iab le  change in  speed o f  an  impact ing veh ic le ,  nor  is  i t  
l i ke ly  tha t  any  par t  o f  the  dev ice  wi l l  in t rude in to  the  passenger 
compar tment .   The fo l lowing t ra f f i c  con t ro l  dev ices  wi l l  be  cons idered 
Category  I  dev ices :  rubber  o r  p las t ic  t ra f f i c  cones ,  rubber  o r  p las t ic  
tubu la r  markers ,  s ingle  p iece  p las t ic  d rums,  p las t ic  o r  f iberg lass 
de l ineators .   No warn ing  l igh ts ,  s igns ,  f lags  or  o ther  aux i l ia ry  dev ices 
are  a l lowed on  Category  I  dev ices .   Shou ld  any  o f  these a t tachments  be 
added to  a  Category  I  dev ice ,  the  Category  I  dev ice  wi l l  be  cons idered 
a  Category  I I  dev ice .   Ba l las t  a t  the  base,  such as a  rubber  t i re ,  i s  an 
acceptab le  a t tachment  to Category  I  dev ices .   The  s ingle  p iece  p las t ic  
d rum re fe rs  to  the  cons t ruc t ion  o f  the  body  o f  the drum exc lus ive  o f  a 
separa te  base,  i f  any .  

(3 )  Category  I I  Devices:  

Category  I I  dev ices  are  low-mass t ra f f i c  con t ro l  dev ices  tha t  wi l l  no t  
cause a  s ign i f i can t  change in  speed o f  an  impact ing veh ic le .   The 
fo l lowing t ra f f i c  con t ro l  dev ices wi l l  be  cons idered Category  I I  dev ices :  
type  I ,  I I ,  and  I I I  bar r icades  wi th  o r  wi thout  warn ing l igh ts ;  ver t ica l  
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pane ls wi th  o r  wi thout  warn ing l igh ts ;  s igns  and s ign  s tand (a l l  types) 
wi th  o r  wi thout  warn ing  l i gh ts  and/or  f lags ;  d rums,  o ther  than those l i s ted 
in  Category  I ,  wi th  o r  wi thout  warn ing l igh ts ;  and any  Category  I  dev ices 
wi th  a t tached warn ing l igh ts .  

701-2 .02 Flashing Arrow Panels:  

Flash ing ar row pane ls  sha l l  con form to  the requ i rements  o f  the  MUTCD 
and assoc ia ted  ADOT Supp lement  wi th  the  fo l lowing add i t ions :  

Each ar row pane l  sha l l  have i ts  own independent  power  source .   The 
power  source  sha l l  be  capab le  o f  supp ly ing adequate  cont inuous  power 
fo r  the  s ign  opera t ion  over  ex tended per iods  o f  t ime.   Fue l  capac i ty  sha l l  
be  such as  to  p rov ide fo r  a t  leas t  12 hours  o f  con t inuous  opera t ion 
wi thout  re fue l ing.   Pane ls may be  so la r  powered wi th  adequate  energy 
source to p rov ide  fo r  a t  leas t  12  hours o f  con t inuous  opera t ion  wi thout  
re fue l ing or  recharging.  

701-2 .03 Temporary  Concrete  Barr ier :  

Temporary  concre te bar r ie r  sha l l  be  precas t  sec t ions  conforming to  the 
requ i rements  o f  S ign ing  and Mark ing Standard Drawing C-3  and 
Subsec t ions  910-2  and 910-3  o f  the  spec i f i ca t ions .  

The cont rac tor  sha l l  p rov ide ,  a t  the  precons t ruc t ion  conference,  a 
cer t i f i ca te  o f  compl iance,  conforming to  the  requ i rements  o f  Subsec t ion 
106.05 o f  the  spec i f i ca t ions ,  s ta t ing tha t  any  temporary  concre te  bar r ie r  
to  be  used on the pro ject  con forms to  Sign ing and Mark ing Standard  
Drawing C-3 .   The cont rac tor  sha l l  inc lude the  pro jec t  number  on  the 
submi t ta l .  

701-2 .04 Temporary  Impact  At tenuat ion Devices:  

Temporary  impact  a t tenuat ion  dev ices sha l l  con form to  the  requ i rements 
o f  Subsec t ions  702-2  and 702-3  o f  the  spec i f i ca t ions  fo r  the  type  of  
dev ice  shown on the  pro jec t  p lans  or  as  approved by  the  Engineer .  

Temporary  Impact a t tenuat ion  dev ices sha l l  a lso  meet  eva lua t ion c r i te r ia  
fo r  Tes t  Leve l  3  per  NCHRP (Nat iona l  Coopera t ive  Highway Research 
Program)  Repor t  350,  o r  fo r  Tes t  Leve l  3  per  MASH (AASHTO Manua l  
fo r  Assess ing Safe ty  Hardware) .   The cont rac tor  sha l l  p rov ide ,  a t  the 
precons t ruc t ion  conference,  a  cer t i f ica te  o f  compl iance,  conforming to 
the  requ i rements  o f  Subsec t ion  106.05 o f  the speci f i ca t ions ,  cer t i fy ing 
tha t  any  temporary  impact  a t tenuat ion  dev ices  to  be used on  the  pro ject  
wi l l  meet  the  above requ i rement .   The cont rac tor  sha l l  inc lude the  pro jec t  
number  on  the  submi t ta l .   
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701-2 .05 Temporary  Pavement  Mark ings:  

(A)   Temporary  Raised Pavement  Markers  and Chip  Seal 
 Pavement  Markers:   

Temporary  Pavement  Markers  may be  Temporary Ref lec t ive  Markers ,  
Permanent  Ref lec t ive  Markers  (used as  Temporary )  o r  Non-Ref lec t ive 
Markers ,  as  requ i red  on the  Pro jec t  Plans  or  as  approved by  the 
Engineer .  

Temporary  Pavement  Markers  sha l l  be  in  conformance wi th  Standard 
Drawings  M-19 and M-20,  and Subsec t ions  706-2  and 706-3 o f  the  
spec i f i ca t ions ,  and wi l l  be  inc luded on  a  l i s t  o f  p re-approved produc ts 
ma in ta ined by  the  Depar tment .  

Ch ip  Sea l  Pavement  Markers  sha l l  con form to  Standard  Drawing M-20.  
The Ch ip  Sea l  marker  body  and cover  sha l l  be  manufac tured  f rom a  
po lyure thane mater ia l  conforming to  the  fo l lowing requ i rements :  

 Requirement  ASTM Test  Method 
Spec i f ic  Grav i ty  (Min . )  1 .19 D792 
Hardness  (Min . )  80A D2240 
Tens i le  St rength  (Min .  PSI )  4 ,600 

D412 Ul t imate  Elongat ion  (Min .  %)  330 
Modu lus  @ 300% PSI  1 ,000 
St i f fness  @ 
  -20  °F (Min .  PSI )  
   70  °F (Min .  PSI )  

 
17 ,000 

900 

 
D1053 

Compress ion  Set 
  22  hrs .  @ 70 °C 65 D395 

Taber  Abras ion ;  CS 17 whee l ,  
Wt .  Loss  (mg/1000 cyc les)  3  - - -  

 
Ref lec t ive  tape sha l l  be  meta l ized  po lycarbonate  mic ropr ism 
re t ro re f lec t ive  mater ia l  wi th  acry l ic  back ing or  equa l .   The tape sha l l  
have a  min imum re f lec tance equa l  to  or  grea ter  than 1 ,800 cande las per 
foo t -cand le  per  square  foo t  a t  0 .10-degree observa t ion  and 0-degree 
en t rance angles .  

(B)   Preformed Pavement  Mark ings:  

Preformed Pavement Mark ings  sha l l  be  e i ther Type I I  (Temporary -
Removab le)  o r  I I I  (Temporary -Nonremovab le) ,  as  ind ica ted  on  the 
pro jec t  p lans  or  as  approved by  the  Engineer .   Pre formed Pavement  
Mark ings  sha l l  be  in  conformance wi th  the  requ i rements  o f  Sec t ion  705 
o f  the  spec i f i ca t ions  and sha l l  be  inc luded on  a  l i s t  o f  p re-approved 
produc ts  ma in ta ined by  the  Depar tment .  
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701-2 .06 Temporary  Sign Supports:  

Temporary  Sign  Suppor ts  may be  wood,  s tee l  o r  a luminum,  a t  the  op t ion 
o f  the  cont rac tor  and sha l l  be  approved by  the  Engineer  p r io r  to  
ins ta l la t ion .   Wood pos ts sha l l  be  Southern  Pine ,  Douglas  Fi r  o r  o ther 
so f t  wood.   Wood pos ts  need no t  be  t rea ted .   Embedded pos ts  sha l l  meet 
the  c r i te r ia  es tab l ished under  NCHRP Repor t  350 fo r  b reakaway s ign  
suppor ts .  

Angle  b races  wi l l  no t  be  a l lowed.  

701-2 .07 Del ineators:  

Del ineators  sha l l  be  as  shown on the  p lans  and shal l  be  in  conformance 
wi th  the  Standard  Drawings  and Subsec t ion  703-2  o f  the  spec i f i ca t ions .  

701-2 .08 Barr icades and Other  Channel iz ing Devices: 

Type I  bar r icades  hav ing a  min imum of  270 square  inches  o f  
re t ro re f lec t ive  a rea  fac ing t ra f f i c ,  and o therwise  conforming to  the 
MUTCD,  may be  used in  l ieu  o f  Type I I  bar r icades in  f reeway or  o ther 
h igh  speed app l ica t ions ,  un less spec i f i ca l ly  excepted  in the  pro ject  
p lans .  

Al l  sheet ing fo r  bar r icades  and o ther  channe l iz ing dev ices  sha l l  con form 
to  the  requ i rements  o f  Sec t ion  1007 o f  the  spec i f i ca t ions .  

701-2 .09 Drums:  

Sheet ing type  fo r  d rums sha l l  con form to  the  requ i rements  fo r  work  zone 
dev ices  shown in  Sec t ion  1007 o f  the  spec i f i ca t ions.  

701-3 Construct ion Requirements:  

701-3 .01 Genera l :  

The cont rac tor  sha l l  p rov ide  fo r  the  adequate  pro tec t ion  o f  a l l  veh icu la r  
and pedest r ian  t ra f f i c  and workers  th rough any  por t ion  o f  the  work  where 
cons t ruc t ion  opera t ions in te r fe re wi th ,  obs t ruc t ,  or  c rea te  a hazard  to  
the  movement  o f  t ra f f i c .  

At  the  pre-cons t ruc t ion  conference,  the  cont rac tor  sha l l  p rov ide  the 
Engineer  wi th  the  name o f  the  cont rac tor 's  employee who is  respons ib le  
fo r  imp lement ing,  mon i to r ing,  and a l te r ing,  as  necessary ,  the  t ra f f i c  
con t ro l  p lan .   The Engineer  wi l l  then  adv ise the  loca l  law enforcement 
agency  hav ing ju r isd ic t ion ,  o f  the  names o f  the  cont rac tor 's  
representa t ive  and a  representa t ive  o f  the  Depar tment  who wi l l  ac t  in  a 
s imi la r  capac i ty .   The cont rac tor 's  des ignee sha l l  be  ava i lab le  a t  any 
t ime to  respond to  ca l ls  invo lv ing damage or  d isp lacement  to  bar r icades ,  
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l igh ts ,  s igns  and o ther  dev ices  resu l t ing f rom vanda l ism,  t ra f f i c  acc ident 
o r  o ther  causes .  

I f ,  a t  any  t ime,  the  Eng ineer  de termines  tha t  su f f ic ien t  t ra f f i c  con t ro l  i s  
no t  be ing prov ided or  ma in ta ined,  the  Engineer  may order  suspens ion  o f  
the  work  un t i l  the proper  leve l  o f  t ra f f i c  con t ro l  i s  ach ieved.  In  cases  of  
ser ious  or  wi l l fu l  d is regard  fo r  sa fe ty  o f  the  pub l ic  o r  workers  by  the 
cont rac tor ,  the  Engineer  may proceed to  p lace the  t ra f f i c  con t ro l  
measures  in  p roper  cond i t ion  and deduct  the  cos t  thereo f  f rom monies 
due or  becoming due the  cont rac tor .  

A l l  con t rac tor 's  personnel ,  equ ipment ,  mach inery ,  too ls  and supp l ies 
sha l l  be  kept  c lear o f  ac t ive  t ra f f i c  lanes ,  except  as  necessary fo r  the 
prosecut ion o f  the  work .   The cont rac tor  sha l l  prompt ly  remove any 
mater ia l  o r  debr is  tha t  is  sp i l led  or  t racked on to  the  t rave led  roadway as 
a  resu l t  o f  the  prosecut ion  o f  the  work  a t  no  add i t iona l  cos t  to  the 
Depar tment .   Mater ia ls ,  veh ic les  and parked equ ipment  sha l l  be  kept  as 
fa r  f rom the  t rave led  way as  prac t ica l .   The contrac tor  sha l l  no t  park 
equ ipment  o r  s to re  mater ia ls  wi th in  30  fee t  o f  the  edge o f  a  t rave led  way 
un less  an  adequate  bar r ie r  is  p resent .   Equ ipment  may be  parked and 
mater ia ls  may be s to red  in  the r igh t -o f -way on ly  a t  loca t ions  approved 
by  the  Engineer .  

Any  dev ices  prov ided under  th is  sec t ion  wh ich  are  los t ,  s to len ,  des t royed 
or  a re  deemed unacceptab le  by  the  Engineer ,  wh i le  the i r  use  is  requ i red 
on  the pro jec t ,  sha l l  be rep laced by  the  cont rac tor  and,  except as 
here ina f te r  spec i f ied  fo r  temporary  impact  a t tenuators ,  a t  no  add i t iona l  
cos t  to the Depar tment .   A l l  such  dev ices sha l l  be rep laced by  the  end 
o f  the  work  sh i f t  un less  otherwise  spec i f ied .  

The Engineer  sha l l  be  so le  judge as  to  wh ich s igns  may requ i re  
embedded pos ts ,  por tab le s tands  or  another  type  o f  suppor t .  

701-3 .02 Maintenance and Protect ion of  Traf f ic :  

Al l  t ra f f i c  con t ro l  dev ices necessary fo r  the  f i rs t  s tage o f  cons truc t ion 
sha l l  be  proper ly  p laced and in  opera t ion  be fore any  cons t ruc t ion  is  
a l lowed to  s ta r t .   When work  o f  a  p rogress ive  na ture  is  invo lved,  such 
as  resur fac ing a  roadway under t ra f f i c ,  the  necessary  dev ices sha l l  be 
moved concur ren t ly  wi th  the  advanc ing opera t ion .   The use o f  temporary 
dev ices sha l l  no t  be  ex tended beyond the an t ic ipated  dura t ion o f  one 
work  sh i f t ' s  p roduc t ion .  

Al l  t ra f f i c  con t ro l  dev ices sha l l  be kept  c lean and f ree  f rom d i r t ,  mud, 
and roadway gr ime.   Scratches ,  r ips  and tears  in  re f lec t ive  sheet ing,  o r  
loss  o f  f luorescence in  f luorescent  p r ismat ic  sheet ing,  as  de termined by  
the  Engineer ,  sha l l  be  prompt ly  cor rec ted  by  the  cont rac tor .  

Temporary  pavement mark ings  sha l l  be app l ied  in  con junc t ion  wi th 
changes in  the  t ra f f ic  pat te rn .   P lacement  o f  new pavement mark ings 
and remova l  o f  o ld  mark ings  sha l l  be  done immedia te ly  when the  need 
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fo r  each ar ises .   Temporary  mark ings  and dev ices  sha l l  be  removed and 
new roadway mark ing sha l l  be comple ted  wi th in 24  hours a f te r  any 
changes in  t ra f f i c  pa t te rn  un less  o therwise  d i rected  by  the  Engineer .   
Ob l i te ra t ion  o f  the  temporary  pavement  mark ings  sha l l  be  in 
conformance wi th  Subsect ion  701-3 .06  o f  the  spec i f i ca t ions .  

Types  o f  bar r icades ,  suppor ts  o r  dev ices  no t  spec i f i ca l ly  descr ibed in 
the  MUTCD and assoc ia ted  ADOT Supp lement ,  bu t  wh ich  wou ld  cause a 
hazard to  t ra f f i c  i f  used by  the cont rac tor ,  wi l l  not  be  permi t ted  in  the 
work  a rea .   The methods used by a  cont rac tor  to cont ro l  t ra f f i c  when 
there  are  no  de ta i ls  inc luded in  the  cont rac t ,  sha l l  p roduce a  sa fe 
cond i t ion  fo r  t rave l  to  the max imum ex ten t  poss ib le a t  a l l  t imes.  

701-3 .03 Temporary  Concrete  Barr iers:  

Barr ie rs  sha l l  be  ins ta l led  in  accordance wi th  the  de ta i ls  and a t  the 
loca t ions shown on the pro jec t  p lans or  where  d i rected  by the Engineer .   
Sec t ions  o f  temporary bar r ie r  sha l l  be  fas tened together  as  shown on 
the  Standard  Drawings  to  fo rm a cont inuous  cha in .   Af te r  p lacement ,  
each un i t  sha l l  be  moved longi tud ina l ly  to  remove s lack  in the  jo in ts 
be tween the  un i ts .   Where  shown on the  pro jec t  p lans  or  d i rec ted  by  the 
Engineer ,  the  ends  o f  the bar r ie r  run  sha l l  be  f la red  back  or  f i t ted  wi th 
an  impact  a t tenuat ion  dev ice .   At tenuat ion  dev ices  sha l l  be  ins ta l led  in 
accordance wi th  the  requ i rements  o f  Subsec t ion  701-3 .04  o f  the 
spec i f i ca t ions .  

Bar r ie r  Markers  sha l l  be ins ta l led  as  shown on the  pro jec t  p lans  or  
s tandard  drawings .  

Any  un i t  wh ich  has  been excess ive ly  damaged,  as  de termined by  the 
Engineer ,  sha l l  no t  be used.   Any  un i t  damaged dur ing or  a f te r  
ins ta l la t ion sha l l  be  rep laced wi th  an  undamaged un i t  by  the c lose  o f  
tha t  work  sh i f t ,  a t  no  add i t iona l  cos t  to  the  Depar tment .  

Temporary  Glare  Screen sha l l  be ins ta l led  on  bar r ie rs  a t  loca t ions  shown 
on p lans ,  and on  bar r ie rs used to  separa te oppos ing t ra f f i c  on f reeway 
cons t ruc t ion  cont rac ts  in  u rban areas .   When bar r ie r  is  used on  f reeway 
cons t ruc t ion  to  separa te t ra f f i c  f rom cons t ruc t ion  opera t ions ,  g la re 
screen may be  requ i red  when cons t ruc t ion  ac t iv i ty  is  con t inuous  fo r  a t  
leas t  1 ,500 fee t  ad jacent  to  the  ac t ive  t ra f f i c  lanes .  

Temporary  Glare  Screen sha l l  be  expanded meta l  o r  p las t ic  a t tached to 
the  bar r ier  by  a  method sa t is fac to ry  to  the Engineer .   Temporary  Glare 
Screen sha l l  have the  fo l lowing charac ter is t ics :  

(A)  When h i t ,  the dev ice  sha l l  no t  penet ra te  the  passenger 
compar tment  o f  the  er ran t  veh ic le  o r  p resent  a  hazard  to 
workers  and o ther  t ra f f i c ;  

(B)  The dev ice  sha l l  per fo rm in  a  p red ic tab le  manner  when h i t ;  
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(C)  The dev ice  sha l l  e f fec t ive ly  reduce g la re  f rom oncoming 
veh ic le  head l igh ts ;  and 

(D)  The dev ice  sha l l  be  res is tan t  to  vanda l ism and veh ic le 
damage,  and sha l l  be  easy  to  repa i r .  

701-3 .04 Temporary  Impact  At tenuat ion Devices:  

Energy  absorb ing te rmina ls  be  ins ta l led  a t  the  locat ions  in  accordance 
to  the  de ta i ls  shown on the  pro jec t  p lans  and the  manufac turer 's  
ins t ruc t ions .  

Dev ices  tha t  a re  damaged by  the  t rave l ing pub l ic  sha l l  be  repa i red  wi th in  
36  hours  by  the  cont rac tor  u t i l i z ing a  rep lacement  par ts  package,  wh ich 
sha l l  be  on  the  job  s i te  whenever  th is  sys tem is  in  use .   The rep lacement 
par ts  package supp l ied  by  the  cont rac tor  sha l l  be  the  one recommended 
by  the  manufac turer  o f  the  a t tenuat ion  dev ice  in  use .   Upon comple t ion 
o f  the  work  fo r  wh ich  energy  absorb ing te rminals  a re  requ i red ,  a l l  
temporary  te rmina ls  used dur ing the  pro jec t  and the  assoc ia ted  
rep lacement  par ts  packages sha l l  be  care fu l ly  removed and s tockp i led 
by  the  cont rac tor  wi th in  the  l imi ts  o f  the  pro jec t  a t  a  loca t ion  spec i f ied 
by  the  Engineer  and sha l l  become the  proper ty  o f  the  Depar tment .  

Sand bar re l  c rash cush ions  conforming to  the  requ i rements  o f  
Subsec t ion  702-2 .03  o f  the  spec i f i ca t ions  sha l l  be  p laced in  accordance 
wi th  the  de ta i ls  shown on the  pro jec t  p lans .  

Crash cush ions damaged by  the  t rave l ing pub l ic  sha l l  be removed and 
d isposed o f  by  the  cont rac tor .   New dev ices  shal l  be  fu rn ished and 
ins ta l led  by  the  cont rac tor .   The cont rac tor  sha l l  repa i r  any damaged 
ins ta l la t ions  wi th in  36  hours .   Sand bar re l  c rash  cush ions  wi l l  remain  the 
proper ty  o f  the  contrac tor  upon comple t ion  o f  temporary  use  un less 
permanent ly  incorpora ted in to  the  pro jec t .  

Upon approva l  o f  the  Engineer ,  undamaged a t tenuat ion  dev ices ,  sand 
bar re ls  o r  meta l  type ,  may be  used fo r  permanent  ins ta l la t ion  in 
accordance wi th  the  requ irements  o f  Subsec t ions  702-2  and 702-3  o f  the 
spec i f i ca t ions .  

701-3 .05 Temporary  Pavement  Mark ings (Appl icat ion and 
Removal ) :  

(A)   Genera l :  

Appl ica t ion  o f  temporary  pavement  mark ings  sha l l  con form to  the 
requ i rements  o f  Subsec t ion  708-3  o f  the  spec i f i ca t ions ,  the MUTCD and 
assoc ia ted  ADOT Supp lement ,  and o ther  prov is ions  o f  these 
spec i f i ca t ions  as  app l icable .   P lacement  o f  new mark ings  sha l l  be  done 
immedia te ly  when the  need fo r  each ar ises ,  in  con junc t ion  wi th  changes 
in  the  t ra f f i c  pa t te rn .  
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Pavement  Mark ings  may be  requ i red  by  the  Engineer  in  l ieu  o f  
bar r icades  fo r  temporary  de l ineat ion  when the  durat ion  o f  use  as shown 
in  the  t ra f f i c  con t ro l  p lan  may exceed f ive  days  or  when lane wid ths  are 
less  than 12  fee t .  

(B)   Raised Pavement  Markers:  

The adhes ive  sha l l  be  appl ied  un i formly  to  the  c leaned pavement  sur face 
and the ra ised pavement  marker  sha l l  be  p laced in the  cor rec t  pos i t ion 
on  the adhes ive  area  wi th  the  app l ica t ion  o f  p ressure  as spec i f ied  by  the 
manufac turer .  

(C)   Preformed Pavement  Mark ings:  

Preformed pavement  mark ings  fo r  temporary  app l ica t ions  sha l l  be  Type 
I I  (Temporary -Removab le)  and I I I  (Temporary-Nonremovab le)  and sha l l  
con form to  the  requ i rements  o f  Sec t ion  705 o f  the  spec i f i ca t ions .  

Pre formed Pavement  Mark ings ,  Type I I ,  sha l l  on ly  be  used on  sur faces 
or  f in ish  pavement  courses  where  eventua l  remova l  wi l l  be  requ i red .  

Pre formed Pavement  Mark ings ,  Type I I I ,  sha l l  on ly  be  used where 
remova l  o f  mark ings  is  no t  requ i red  due to  ob l i te ra t ion ,  abandonment  o r  
over lay ing the  pavement  sur face .  

701-3 .06 Obl i terat ion of  Exist ing Pavement  Mark ings:  

Pavement  mark ing ob l i te ra t ion  sha l l  be  accompl ished by  the  cont rac tor  
as  ind ica ted  on  the  p lans  or  as  d i rec ted  by  the  Engineer .  

Pavement  mark ings  sha l l  be  removed to  the fu l les t  ex ten t  poss ib le  f rom 
the  pavement  by  any  method tha t  does  no t  mater ia l ly  damage the 
sur face ,  co lo r ,  o r  tex tu re o f  the  usab le  pavement .   Abras ive  b las t ing,  
us ing a i r  o r  water ,  i s  an  acceptab le  method fo r  remov ing pavement 
mark ings ,  however ,  o ther methods  may be  approved by  the  Engineer .   
Overpa in t ing o f  mark ings  wi th  pa in t  o r  aspha l t  wi l l  no t  be  permi t ted .  

Sand or  o ther  mater ia l  depos i ted  on the  pavement  as  a  resu l t  o f  
remov ing pavement  mark ings  sha l l  be  removed as  the  work  p rogresses.   
Accumula t ions  o f  sand or  o ther  mater ia l ,  wh ich  migh t  in te r fe re  wi th  
d ra inage or  migh t  cons t i tu te  cond i t ions adverse  to t ra f f i c  sa fe ty ,  sha l l  
be  removed by  the  cont rac tor .  

Where  b las t  c lean ing is  used fo r  the  remova l  o f  pavement  mark ings  or  
fo r  remova l  o f  ob jec t ionab le  mater ia l ,  the res idue, inc lud ing dus t ,  sha l l  
be  removed immedia te ly  a f te r  con tac t  be tween the  sand and the  sur face 
be ing t rea ted .   Such remova l  sha l l  be  by  a  vacuum a t tachment  opera t ing 
concur ren t ly  wi th  the  b las t  c lean ing opera t ion ,  o r  by  o ther  methods 
approved by  the  Engineer .   B las t  c lean ing sha l l  no t  be used wi th in  12 
fee t  o f  a  lane occup ied by  pub l ic  t ra f f i c  un less  a  su i tab le  barr ie r  
separa tes  t ra f f i c  f rom the area  be ing c leaned. 
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Ob l i te ra t ion  or  remova l  o f  ra ised  pavement  markers  sha l l  inc lude 
remova l  o f  the  marker  and adhes ive  pad,  o r  adhesive  pad a lone i f  the 
marker  is  miss ing.  

Any  damage to  the  pavement  caused by  pavement  mark ing remova l  sha l l  
be  repa i red  by  methods  acceptab le  to  the  Engineer .   When aspha l t  s lu r ry 
is  used to  repa i r  damage to  the  pavement  caused by  pavement  mark ing 
remova l  o r  the  ob l i te ra t ion  o f  the  marks  remain ing a f te r  the  mark ings  
have been removed,  the  aspha l t  s lu r ry  sha l l  be  p laced para l le l  to  the 
new d i rec t ion  o f  t rave l  and sha l l  be  a t  leas t  2  fee t  in  wid th .  

I f  ob l i te ra t ion  o f  lead-based s t r ip ing is  necessary ,  i t  sha l l  be 
accompl ished by  a  method tha t  is  in  compl iance wi th  29  CFR,  Lead 
Exposure  in  Const ruc t ion ,  In te r im Fina l  Ru le .   I f  lead  exposure 
prevent ion  measures  are requ i red ,  the  cont rac tor  sha l l  ensure  tha t  a l l  
con t rac tor  personne l ,  subcont rac tors ,  and ADOT personne l  p resent on 
the  job  s i te  a re  no t i f ied o f  the  ac t iv i ty  and advised o f  p recaut ions 
necessary  to  avo id  contaminat ion  by lead compounds.   The cont rac tor  
sha l l  submi t  a  lead exposure  p lan  to the Engineer  fo r  rev iew a t  leas t  48  
hours  p r io r  to  the  s tar t  o f  any  s t r ip ing ob l i te ra t ion  ac t iv i t ies .   Payment 
fo r  add i t iona l  work  to  remove lead-based s t r ip ing sha l l  be  in  accordance 
wi th  Subsec t ions  104.02  or  109.04  o f  the  spec i f icat ions .  

701-3 .07 Truck-Mounted and Tra i ler -Mounted Attenuators:  

The cont rac tor  sha l l  p rovide  t rucks  and t ruck-mounted a t tenuators ,  o r  
t ra i le r -mounted  a t tenuators  and hos t  veh ic les ,  a t  the  loca t ions  shown on 
the  pro jec t  p lans  and/or  as  d i rec ted  by  the  Engineer .  

At tenuators  sha l l  meet  e i ther  NCHRP Repor t  350,  Tes t  Leve l  3  cr i te r ia ,  
o r  MASH (Manua l  fo r  Assess ing Safe ty  Hardware) ,  Tes t  Leve l  3  c r i te r ia ,  
pass ing bo th  mandatory  and op t iona l  tes ts .   The t ruck  and a t tenuator  
combina t ion  sha l l  on ly  be used in  the  conf igura t ion  tes ted .   E i ther  the 
t ruck  or  a t tenuator  sha l l  have a  sequent ia l  a r row d isp lay  pane l  o r  
changeab le  message board .  

At tenuators  tha t  requ i re  chock ing or  b lock ing o f  the  veh ic le  to  meet 
NCHRP Repor t  350 or  MASH cer t i f i ca t ion  sha l l  no t  be  used. 

At tenuators  sha l l  have rear -mounted,  re t ro re f lec t ive  chevron s t r ipes  and 
a  s tandard  t ra i le r  l igh t ing sys tem,  inc lud ing brake l igh ts ,  tu rn  s igna ls ,  
ICC-bar  l igh ts ,  and two ye l low ro ta t ing beacons,  s t robe l igh ts ,  o r  LED 
l igh ts  mounted  on  oppos i te  rear  corners  o f  the t ruck  or  a t tenuator  
approx imate ly  4 -1 /2  fee t  above the  bo t tom o f  the  t i res .   A Type C ar row 
pane l  o r  changeab le  message board  sha l l  be  prov ided and sha l l  be 
ins ta l led  in  accordance wi th  the  NCHRP 350/  MASH Crashwor th iness 
Cer t i f i ca t ion  or  FHWA Le t te r  o f  Acceptance.  There sha l l  be  a  min imum 
of  7  fee t  f rom the  roadway to  the  bo t tom o f  the  pane l  o r  board .   Frame 
work  sha l l  be  an  in tegra l  par t  o f  the  t ruck and be permanent ly  mounted 
in  such a  way as  to  p revent  the  un i t  f rom separa t ing f rom the  t ruck  in  
the  case o f  a  co l l i s ion .  
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For  each proposed t ruck-mounted or  t ra i le r -mounted  a t tenuator ,  the 
cont rac tor  sha l l  prov ide  a Cer t i f i ca te  o f  Compl iance,  in  accordance wi th  
Subsec t ion  106.05  o f  the spec i f i ca t ions ,  to  the  Engineer  fo r  approval  
p r io r  to  use .   For  t ruck-mounted a t tenuators ,  the cer t i f i ca te sha l l  a lso 
inc lude the  cer t i f ied  we igh  b i l l  fo r  the  t ruck ,  and fo r  t ra i le r -mounted 
a t tenuators  the  cer t i f i ca te  sha l l  s ta te  the  min imum weigh t  fo r  the  hos t  
veh ic le .   The cer t i f i ca te sha l l  s ta te  tha t  the  a t tenuator  meets  the 
spec i f ied  c r i te r ia ,  and sha l l  c lear ly  s ta te  the  ro l l -ahead d is tance.   When 
t rucks  requ i re  ba l las t ing to  comply  wi th  NCHRP 350/MASH 
Crashwor th iness  Cer t i f i cat ions ,  the  cont rac tor  sha l l  p rov ide  a  le t te r  f rom 
the  owner  supp ly ing the  a t tenuator  and t ruck  s ta t ing tha t  the  ba l las t  i s  
in  compl iance wi th  the  manufac turer ’s  recommendat ions  and tha t  i t  i s  
anchored to  the  t ruck  f rame.   The le t te r  sha l l  be  on the  supp l ie r ’s  o f f ic ia l  
company le t te rhead and sha l l  inc lude:  

(A)  The cur ren t  name,  address ,  and phone number  o f  the 
supp l ie r  o f  the  a t tenuator ;  

(B)  A s ta tement  tha t  the  indiv idua l  s ign ing the  le t te r  has  the 
lega l  au thor i ty  to  b ind  the supp l ie r ;  

(C)  The name,  t i t le  and s ignature  o f  the  respons ib le  ind iv idua l ;  
and 

(D)  The da te  o f  the  s ignature.  

A copy  o f  the  Cer t i f i ca te  o f  Compl iance and i f  requ i red ,  the le t te r  
regard ing ba l las t  sha l l  be kept  in  the t ruck  cab or  hos t  veh ic le ,  ava i lab le  
fo r  immedia te  inspec t ion  when requested  by  the  Engineer .  

When in  use  fo r  a t tenuat ion ,  t rucks  sha l l  be  used exc lus ive ly  for  
a t tenuators .   When in  use fo r  a t tenuat ion ,  such t rucks  sha l l  no t  be  used 
to  car ry  o r  s to re  equ ipment  o r  dev ices ,  secured or  unsecured.  No 
mod i f ica t ion  in  conf igura t ion  or  use  sha l l  be a l lowed wi thout  a 
resubmi t ted  cer t i f ied  we igh  b i l l  fo r  the  Engineer ’s  approva l .  

Truck-mounted or  t ra i le r -mounted  a t tenuators  used as  shadow veh ic les 
per  the  MUTCD sha l l  be pos i t ioned a t  a  d is tance grea ter  than the ro l l -
ahead d is tance in  advance o f  the  workers  o r  equ ipment  be ing pro tec ted 
so  tha t  there  wi l l  be  su f f ic ien t  d is tance,  bu t  no t  so  much tha t  e r rant  
veh ic les  wi l l  t rave l  a round the  shadow veh ic le  and s t r ike  the  pro tec ted 
workers  and/or  equ ipment.  

The cont rac tor  sha l l  cease opera t ions  when a  t ruck-mounted or  t ra i le r -
mounted  a t tenuator  is  damaged.   The cont rac tor  sha l l  no t  resume 
opera t ions  un t i l  the  a t tenuator  has  been repa i red  or  rep laced,  un less 
au thor ized  by  the  Engineer .  
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701-3 .08 Changeable  Message Board:  

Changeab le  message boards  sha l l  be  fu rn ished and main ta ined by  the 
cont rac tor  a t  the  loca t ions  shown on the  p lans  and as  spec i f ied  by  the 
Engineer .   The opera t ions  and messages programmed in to  the  board 
cont ro l le r  sha l l  be  as  d i rec ted  by  the  Engineer .   The changeab le 
message board  sha l l  be  a comple te  and opera t ional  por tab le un i t  wh ich 
sha l l  cons is t  o f  a  whee led  t ra i le r  wi th  an  ad jus tab le ,  changeab le 
message board ,  board  message cont ro l le r  and se l f -con ta ined power  
supp ly .  

The power  supp ly fo r  the  changeab le  message board  sha l l  be  a fu l ly  
independent se l f -con ta ined t ra i le r -mounted sys tem.   The changeab le 
message board  power  supp ly  sha l l  be  ba t te ry  opera ted and rechargeab le 
f rom a  so la r  pane l  mounted  above the  changeab le  message board .  

The message characters  sha l l  be  de l ineated  by  e i ther 
e lec t romagnet ica l ly  ac tuated  re f lec t ive  do ts  o r  op t ica l ly  enhanced l igh t  
emi t t ing d iode p ixe ls  (LED)  opera t ing under  the cont ro l  o f  a  d ig i ta l  
computer .  

The cont rac tor  sha l l  submi t ,  a t  the  pre-cons t ruc t ion  conference,  a  
Cer t i f i ca te  o f  Compl iance tha t  the  changeab le  message board  to  be  used 
on  th is  p ro jec t  sha l l  be  as  descr ibed here in .  

The charac ter  fo rmat ion  sys tem and components  sha l l  con form to  the 
fo l lowing requ i rements :  

(A)  The changeab le  message board sha l l  be  programmable ,  and 
sha l l  be  capab le  o f  d isp lay ing a  min imum of  th ree  l ines  o f  
message copy ,  wi th  a  min imum of  e igh t  charac ters  per  l ine ,  
in  var ious  a lphanumer ic  combina t ions ;  

(B)  The changeab le  message board mat r ix  con f igura t ion  sha l l  be 
35  do ts  o r  p ixe ls  per charac ter  in  a 5  hor izon ta l  by  7  ver t ica l  
a r rangement  o f  the  do ts  or  p ixe ls ;  

(C)  The do t  o r  p ixe l  s ize sha l l  be  a  2 .5- inch  h igh  by  1 .625- inch 
wide  rec tangle  (min imum),  o r  equ iva len t  a rea ;  

(D)  Each charac ter  sha l l  be 18  inches  in  he igh t  and 12 inches in 
wid th  (min imum);  

(E)  The hor izon ta l  charac ter  separa t ion  sha l l  be  3  inches  or  
more ;  

(F)  Dot  co lo r  sha l l  be  f luorescent  ye l low upon ac t iva t ion  and f la t  
b lack  when no t  ac t iva ted .   The LED p ixe ls  sha l l  emi t  amber  
l igh t  upon ac t iva t ion  and be  dark  when no t  ac t iva ted ;  
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(G)  The l ine  separa t ion  sha l l  be  5  to  12  inches ;  

(H)  Changeab le  message boards  sha l l  be  pro tec ted  wi th  a  c lear 
lexan- type or  equ iva len t  sh ie ld  tha t  sha l l  no t  in te r fe re  wi th  
o r  d imin ish  the  v is ib i l i t y  of  the  s ign  message;  

( I )  The programmable  message board sha l l  be  capab le  o f  
d isp lay ing mov ing ar row pat te rns  as  one o f  the  opera tor-
se lec ted  programs; 

(J )  The message board  sha l l  a lso  be  capab le o f  d isp lay ing up  to 
two messages in  sequence,  wi th  var iab le  t iming  in  a  min imum 
of  quar te r -second increments ;  

(K)  The message board  sha l l  be  c lear ly  v is ib le  and legib le  f rom 
a  d is tance o f  800 fee t  under  bo th day  and n igh t  cond i t ions.   
The do t -mat r ix  board  sha l l  have an  in te rna l  i l lumina t ion 
sys tem tha t  sha l l  au tomat ica l ly  ac t iva te  under  low l igh t  
cond i t ions  to  ach ieve  the v is ib i l i t y  requ i rements .   The LED-
p ixe l  mat r ix  board sha l l  ad jus t  l igh t  ou tpu t  (pu lse  wid th 
modu la t ion)  to  ach ieve  the  v is ib i l i t y  requ i rements ;  and 

(L )  The power  supp ly  ach ieved f rom the  ba t te ry  and so la r  pane l  
recharging sys tem sha l l  have su f f ic ien t  capac i ty  to  opera te 
the  changeab le  message board  fo r  a  min imum of  20  days 
wi thout  d i rec t  sunsh ine .   The so la r  pane l  a r ray sha l l  be 
capab le  o f  recharging the  ba t te r ies  such tha t  2 .5  to  3 .5  hours 
o f  d i rec t  sunsh ine  sha l l  p rov ide fo r  a  min imum of  one 24-
hour  per iod  o f  usage.   Add i t iona l ly ,  the  ba t te ry  recharging 
cont ro l le r  sha l l  have an  ambien t  tempera ture  sens ing dev ice 
wh ich  wi l l  au tomat ica l ly  ad jus t  the  vo l tage supp l ied f rom the 
so la r  pane ls  to  the  ba t te r ies .   The sens ing device  sha l l  
ensure  tha t  the  ba t te r ies  a re  p roper ly  charged in  ho t  o r  co ld 
weather  and sha l l  p rov ide  the  s ign  wi th  su f f ic ien t  power  to  
opera te  the  s ign  as  spec i f ied .  

When in  opera t ion ,  the changeab le  message board  t ra i le r  sha l l  be  o f fse t  
a  min imum of  8  fee t  f rom the  neares t  edge o f  pavement .   I f  the  t ra i le r  is  
loca ted beh ind  temporary concre te  bar r ie r ,  a min imum of fse t  o f  6 feet  
wi l l  be  requ i red .   Shou ld  the  spec i f ied  shou lder  wid th  no t  be  ava i lab le,  
a  min imum 2- foo t  o f fse t  f rom the  neares t  edge o f  pavement  o r  temporary 
concre te  bar r ie r  sha l l  be  requ i red .   When pos i t ioned on  the  h ighway,  the  
changeab le  message board  t ra i le r  sha l l  be  de l ineated  wi th  a  min imum of  
10  Type I I  bar r icades  or  ver t ica l  pane ls  wi th  Type C s teady  burn  l igh ts 
a t  a  spac ing o f  10  to 20  fee t ,  o r  as  shown on the  approved t ra f f i c  con t ro l  
p lan .  

When not  in  opera t ion ,  the  changeab le  message board  sha l l  be  moved a 
min imum of  30  fee t  f rom the  edge o f  pavement .  
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The changeab le  message board  t ra i le r  sha l l  be  p laced on  a  leve l  sur face 
and be  secured as  recommended by  the  manufac turer  and as  d i rec ted 
by  the  Engineer .   The cont rac tor  sha l l  p rov ide  any  necessary  inc identa l  
grad ing and c lear ing work  requ i red  to p rov ide  a leve l  sur face  and c lear 
a rea  fo r  the  s ign .  

701-3 .09 Chip Seal  Pavement  Marker:  

Chip  Sea l  Pavement  Markers  and covers  sha l l  be  loca ted  and p laced on 
the  aspha l t ic  concre te  p r io r  to  any  work  be ing s ta r ted  on  the  ch ip  sea l  
coa t ,  a l l  in  a  manner  as  approved by  the  Engineer .  

Immedia te ly  a f te r  app l ica t ion  o f  the  ch ip  sea l  coa t  to  the  roadway 
pavement ,  the  p las t ic  covers  sha l l  be  removed,  expos ing the  re f lec t ive 
tape sur faces .  

Ch ip  Sea l  Pavement  Markers  tha t  a re  damaged by  the  cont rac tor  sha l l  
be  rep laced by  the  cont rac tor  a t  no  add i t iona l  cos t  to  the  Depar tment .  

701-3 .10 Sign Sheet ings:  

Sign sheet ing fo r  a l l  temporary work  zone s igns  sha l l  con form to the 
requ i rements  o f  Sec t ion  1007 o f  the  spec i f i ca t ions .  

701-3 .11 Temporary  Removal  or  Cover ing of  Signs:  

Where ex is t ing s igns  are  no t  app l icab le  dur ing cons t ruc t ion ,  they  sha l l  
be  removed or  have the a f fec ted  legends covered in  p lace .   Un less 
o therwise  s ta ted  in the  p lans ,  o r  i f  a  d isc repancy ex is ts ,  the  Engineer  
wi l l  approve the  method or  methods  to  be  used.  

Removed s igns  sha l l  be proper ly  sh ipped,  s to red ,  and hand led  in 
accordance wi th  the  manufac turer 's  recommendat ions  and in  a  manner 
approved by  the  Engineer to  assure  tha t  such s igns  wi l l  con t inue to  be 
su i tab le  upon re ins ta l la t ion .  

Where  temporary remova l  o f  a s ign  or  legend is  not  p rac t ica l ,  the s ign 
face  may be  covered wi th  an  opaque porous  c lo th  o r  f iber  mater ia l ,  
fo lded over the s ign  edges,  and secured a t  the rear  o f  the  s ign  in  such 
a  manner  tha t  the  s ign  sha l l  no t  be  damaged.  

Tape,  hardware ,  ropes ,  cab les ,  e tc . ,  used to secure the cover ing 
mater ia l  sha l l  no t  touch,  p lace  any  pressure  on ,  o r  damage the  s ign  face . 

The cover ing sha l l  be main ta ined by  the  cont rac tor  un t i l  the  Engineer 
d i rec ts  reac t iva t ion  o f  the  s ign  by remova l  o f  the  cover ings  or  the 
cont rac t  ends .  

The cont rac tor  sha l l  res to re  the  s igns  and legends to  the i r  p rev ious 
cond i t ions ,  as d i rec ted  by the  Engineer .   The cont rac tor  sha l l  repa i r  any 
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damage to  the  s igns  or  sha l l  rep lace  the  damaged s igns ,  as  d i rec ted  by 
the  Engineer  when damage is  the  resu l t  o f  the  contrac tor 's  opera t ions .  

701-3 .12 Temporary  Sign Supports:  

Temporary  Sign  suppor ts ins ta l led  in  the  ground sha l l  be  removed a t  the 
comple t ion  o f  the  pro jec t ,  the  pos t  ho les  f i l led  and compacted ,  and the 
immedia te  a rea  res tored  to  match  the  sur round ing area .  

701-3 .13 Flagging Serv ices:  

Flagging serv ices  sha l l  cons is t  o f  e i ther  c iv i l ian,  loca l  en forcement 
o f f i cers  and the i r  veh ic les,  o r  DPS (Depar tment  o f  Pub l ic  Safe ty )  o f f i cers 
and the i r  veh ic les .   The Engineer  wi l l  de termine  the  type  o f  f lagger  
needed,  and may ad jus t  the  re la t ive  number  o f  hours  o f  each type o f  
f lagger  spec i f ied  in  the  t ra f f i c  con t ro l  p lan .  

I f  ava i lab le ,  on ly  DPS o f f icers  sha l l  be  used on  In ters ta te  Highways  and 
Urban Freeways.   DPS o f f icers  sha l l  a lso  be  used on  o ther cons t ruc t ion 
pro jec ts except  when a loca l  law enforcement  agency  has  ju r isd ic t ion ,  
in  wh ich  case a  loca l  law enforcement  o f f i cer  and veh ic le  sha l l  be  used. 

The cont rac tor  sha l l  be respons ib le  to p rocure  c iv i l ian  f laggers ,  DPS 
o f f icers ,  and loca l  en forcement  o f f i cers .   When procur ing DPS o f f icers ,  
the  cont rac tor  sha l l  con tac t  DPS a t  leas t  two days ,  exc lud ing weekends 
and ho l idays ,  be fore  f lagging serv ices  wi l l  be  requ i red .   Such contac t  
must  be  made between the  hours  o f  7 :00  A.M.  and 5 :00  P.M.  (M.S.T. ) .  

In  the  event  tha t  loca l  en forcement  o f f i cers  or  DPS o f f icers  a re  
temporar i l y  unab le  to  p rov ide  f lagging serv ices ,  the  cont rac tor  sha l l  
ensure  tha t  t ra f f i c  con t ro l  i s  ma in ta ined and a l l  personne l  a re  p ro tec ted ,  
e i ther  by  p rov id ing c iv i l ian  f laggers  o r  th rough o ther  means as  approved 
by  the  Engineer .   No ad jus tments  to  the  cont rac t  wi l l  be  a l lowed fo r  any 
de lays  resu l t ing f rom the  unava i lab i l i t y  o f  loca l  en forcement  o f f i cers  or  
DPS o f f icers .  

A DPS or  loca l  en forcement  o f f i cer  sha l l  no t  work  more  than 12 
consecut ive  hours  un less an  emergency  s i tua t ion  ex is ts  wh ich ,  in  the 
op in ion  o f  the  Engineer ,  requ i res  tha t  the  o f f icer  remain  in  the  capac i ty  
o f  a  f lagger .  

The cont rac tor  sha l l  fu rn ish  ver i f i ca t ion  to  the  Engineer  tha t  a l l  c iv i l ian 
f laggers  have comple ted  a recogn ized t ra in ing and cer t i f i ca t ion  program.   
F laggers  cer t i f ied  by  the  Amer ican Tra f f ic  Safe ty  Serv ices  Assoc ia t ion 
(A.T.S.S.A. )  o r  by  the  Nat iona l  Safe ty  Counc i l  sha l l  be acceptab le .   
Cer t i f i ca t ion  th rough o ther  p rograms o f fe r ing f lagger  t ra in ing must  be 
approved by  the Engineer .   F lagger  cer t i f i ca t ion  must  be cur ren t .   
Tra in ing and cer t i f i ca t ion sha l l  be  requ i red  a t  leas t  once every  four 
years .  
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701-4 Method of  Measurement:  

701-4 .01 Genera l :  

The Depar tment  wi l l  re imburse  the  cont rac tor  fo r  the work  o f  ma in ta in ing 
and pro tec t ing t ra f f i c  on the  bas is  o f  un i t  b id  p r ices  fo r  the  var ious 
Elements  o f  Work .   No add i t iona l  measurement  fo r  payment  to  the 
cont rac tor  wi l l  be  made for  any  Elements  o f  Work  o ther  than those l i s ted 
in  the  b idd ing schedu le .  

Elements  o f  Work  spec i f ied  under  th is  subsec t ion  wh ich  are  los t ,  s to len ,  
des t royed,  o r  a re  deemed unacceptab le  by  the  Engineer ,  wh i le  in  use  on  
a  p ro jec t  sha l l  be  rep laced by  the  cont rac tor  and,  except  as  here ina f te r  
spec i f ied  fo r  temporary  impact  a t tenuators ,  a t  no  add i t iona l  cos t  to  the 
Depar tment .  

E lements  o f  Work  wi l l  be  measured fo r  payment  as  fo l lows:  

(A)   Elements  of  Work (Complete- in-Place) :  

The Elements  o f  Work  l i s ted  here in under  Subsec t ion  701-5  o f  the 
spec i f i ca t ions  wi l l  be  measured fo r  payment  upon the  sa t is fac to ry 
comple t ion  o f  the  in i t ia l  ins ta l la t ion  or  ob l i tera t ion .   Except  as 
here ina f te r  spec i f ied  under  Bas is  o f  Payment ,  no  subsequent 
measurements  wi l l  be  made. 

(B)   Elements  of  Work ( In Use) :  

The e lements  o f  work  l is ted  here in  under  Subsec t ion  701-6  o f  the 
spec i f i ca t ions  wi l l  be  measured fo r  payment  f rom the  t ime a t  wh ich  the  
e lement  is  pu t  in to ac t ive  use  on  the  pro jec t  and accepted  by  the 
Engineer  un t i l  such  t ime tha t  the  Engineer  de termines  tha t  the  e lement 
is  no  longer  requ i red .  

701-4 .02 Relocat ion of  Work Elements:  

Fol lowing the  in i t ia l  ins ta l la t ion  o f  an  Element  o f  Work  descr ibed above, 
the  Engineer  may d i rec t  the  cont rac tor  to  move the  E lement  o f  Work  f rom 
one loca t ion and re ins ta l l  i t  a t  another loca t ion .   Except  as  spec i f ied 
e lsewhere  here in ,  in  Subsec t ion 701-5 .01 o f  the  spec i f ica t ions  fo r  
Temporary  Concre te  Bar r ie r  ( Ins ta l la t ion  and Remova l ) ,  and Subsec t ion 
701-5 .02  o f  the  spec i f ica t ions  fo r  Temporary  Impact  At tenuators 
( Ins ta l la t ion and Remova l) ,  no  measurement fo r  payment  wi l l  be  made 
fo r  re loca t ion  o f  Work  Elements .  

When work  o f  a  p rogress ive  na ture  is  invo lved,  such as  resur fac ing a 
road under  t ra f f i c ,  o r  c los ing a  lane or  lanes  fo r  work  to  be  accompl ished 
dur ing a  sh i f t ,  no  measurement  fo r  payment  wi l l  be made fo r  se t t ing up 
or  re loca t ing the  necessary  t ra f f i c  con t ro l  equ ipment ,  workers ,  dev ices ,  
fac i l i t ies ,  s igns  e tc . ,  tha t  a re  moved concur ren t ly  wi th  the  advanc ing 
opera t ion ,  o r  remova l  a t  the  end o f  a  sh i f t .  
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701-4 .03 Payment  Except ions:  

(A)   Def ic ient  Elements  of  Work:  

Any de f ic ienc ies  in  the t raf f i c  con t ro l  p lan ,  dev ices ,  equ ipment ,  serv ices ,  
o r  o ther  e lements  o f  work l i s ted  here in  under  Subsec t ion  701-4 .01(B)  o f  
the  spec i f i ca t ions  wi l l  be brought  to  the  a t ten t ion o f  the  cont rac tor  by 
the  Engineer  and a l l  de f ic ienc ies  sha l l  be  cor rec ted be fore the  c lose o f  
tha t  work  sh i f t ,  un less  o therwise  spec i f ied .  

The cont rac tor  sha l l  no t  be  pa id  fo r  those de f ic ien t  Elements  o f  Work 
l i s ted  here in  under  Subsec t ion  701-4 .01(B)  o f  the  spec i f i ca t ions  un less 
res tored  to  fu l l  use fu lness  pr io r  to  the  c lose  o f  the  work  sh i f t  in  wh ich  
no t ice  o f  the  de fec t  is  g iven ,  o r  wi th in  the  t ime l imi ts  spec i f ied  in  
Subsec t ion  701-3  o f  the  spec i f i ca t ions .   Measurement  fo r  payment  wi l l  
no t  resume unt i l  the  beginn ing o f  the  work  sh i f t  fo l lowing tha t  work  sh i f t  
in  wh ich  those e lements  are  res to red  to  use fu lness .  

(B)   Substant ia l  Def ic iencies:  

For  each work  day  or  work  sh i f t  dur ing wh ich  there  are ,  as  de termined 
by  the  Engineer ,  subs tan t ia l  de f ic ienc ies  in  the cont rac tor 's  t ra f f i c  
con t ro l  p lan ,  dev ices ,  and/or  serv ices ,  no payment  wi l l  be  made to  the  
cont rac tor  fo r  any  Element  o f  Work  l i s ted  here in  under  Subsec t ion  701-
4 .01(B)  o f  the  spec i f i ca t ions .  

Measurement  fo r  payment wi l l  no t  resume fo r  any  Element  o f  Work  un t i l  
the  beginn ing o f  the  work  day  or  work  sh i f t  fo l lowing tha t  work  day  or  
work  sh i f t  in  wh ich  a l l  correc t ive  measures  have been per fo rmed by  the 
cont rac tor  and approved by  the  Engineer .  

In  cases  o f  ser ious  or  wi l l fu l  d is regard  fo r  the  sa fe ty  o f  the  pub l ic  o r  i ts  
employees  by  the  cont ractor ,  the  Engineer  may p lace  the  t ra f f i c  con t ro l  
e lements  in  p roper  cond i t ion  and deduct  the cos t  thereo f  f rom monies 
due or  becoming due the  cont rac tor .  

(C)   Nondi l igent  Prosecut ion of  Work:  

In  the event  tha t  the Engineer  de termines  tha t  the cont rac tor 's  
cons t ruc t ion  opera t ions  are  no t  resu l t ing in  the  d i l igen t  p rosecut ion  of  
the  work  under  cont rac t ,  no  payment  wi l l  be  made to  the  cont rac tor  fo r  
the  Elements  o f  Work l i s ted  here in  under Subsec t ion  701-4 .01(B)  o f  the 
spec i f i ca t ions  un t i l  such t ime as  the  Engineer de termines tha t  the 
cont rac tor  is  devot ing appropr ia te  e f fo r ts  toward  comple t ion  o f  the  work .   
Payment  wi l l  be  suspended e f fec t ive  wi th  the  end o f  the  work  day  or  
work  sh i f t  in  wh ich  wr i t ten  no t ice  is  issued to  the  cont rac tor  by  the 
Engineer  no t i fy ing the  cont rac tor  o f  i ts  fa i lu re  to  p rosecute  the  work.   
Payment  wi l l  resume wi th  the  beginn ing o f  the  work  day  or  work  sh i f t  
fo l lowing tha t  work  day  or  work  sh i f t  in  wh ich  the  Engineer  de termines 
tha t  sa t is fac tory  e f fo r ts  a re  be ing made by  the  cont rac tor  toward 
comple t ion  o f  the  work .   In  any  case,  the  cont rac tor  sha l l  con t inue to  be 

TABLE OF CONTENTS INDEX



SECTION 701 

711 
 

respons ib le  fo r  ma in ta in ing a l l  bar r ie rs ,  a t tenuators ,  s igns ,  l igh ts  and 
o ther  t ra f f i c  con t ro l  dev ices  in  p roper  func t ion ing cond i t ion  a t  a l l  t imes.  

(D)   Non-Working Per iods:  

Measurement fo r  payment  o f  the Elements  o f  Work  l i s ted  here in  under 
Subsec t ion  701-4 .01(B)  of  the  spec i f i ca t ions  wi l l  begin  on  the day they 
are  ins ta l led  in  p lace  fo r  t ra f f i c  con t ro l  and d i rec t ion .   When the  e lements 
a re  no t  needed fo r  t ra f f i c  con t ro l ,  they  sha l l  be  removed or  covered and 
wi l l  no t  be  measured un less  they  are  requ i red to  s tay  on  s i te  in  
an t ic ipa t ion  o f  fu tu re use  or  emergency  use  as de termined by the 
Engineer .   Shou ld  dev ices  be  requ i red  on  s i te  fo r  these purposes  they 
wi l l  be  measured and pa id  fo r  by  the  un i t  p r ices .   Dur ing non-work ing 
per iods such as ho l idays and Sundays ,  the  e lements  in  p lace  and in 
sa t is fac tory  cond i t ion wi l l  be  measured fo r  payment  on  the  day  fo l lowing 
such downt ime.   Dur ing these non-work ing per iods the  cont rac tor  sha l l  
conduct  a  min imum of  one check  per  day  to  ver i fy  tha t  the  e lements  a re 
in  p lace  and in  sa t is fac tory  cond i t ion .  

No payment  wi l l  be  made to  the  cont rac tor  fo r  the  Elements  o f  Work 
l i s ted  here in  under  Subsec t ion  701-4 .01(B)  o f  the  spec i f i ca t ions  fo r  non-
work ing per iods  resu l t ing f rom a  suspens ion  o f  work  tha t ,  in  the  op in ion 
o f  the  Engineer ,  i s  due to  the  fau l t  o f  the  cont ractor .   In  any  case,  the 
cont rac tor  sha l l  con t inue to  be  respons ib le  fo r  ma in ta in ing a l l  bar r ie rs ,  
a t tenuators ,  s igns ,  l igh ts and o ther  t ra f f ic  con tro l  dev ices  in  p roper 
func t ion ing cond i t ion  a t  a l l  t imes.  

(E)   Limitat ion of  Measurement:  

Elements  o f  Work  l i s ted  here in  under  Subsec t ion  701-4 .01(B)  o f  the  
spec i f i ca t ions  tha t  a re  measured on  a  un i t  per  day  bas is  wi l l  be 
measured fo r  payment  fo r  each 24-hour  day .   Measurement  wi l l  be  based 
on  the  max imum number  of  un i ts  o f  the  spec i f i c  e lement  o f  work  tha t  a re  
in  s imu l taneous use dur ing any  g iven per iod  regardless  o f  the  length  o f  
t ime tha t  the  e lements  a re  in  use  and regard less  of  the  number  o f  t imes 
the  e lements  a re  re loca ted .  

Measurement  wi l l  be  made a f te r  the  in i t ia l  ins ta l la t ion  and once week ly 
therea f te r  fo r  i tems in  cont inuous  use and a t  any o ther  t imes changes 
are  made in  the  use  o f  t ra f f i c  con t ro l  e lements  l i s ted  under  Subsec t ion 
701-4 .01(B)  o f  the  speci f i ca t ions .   The cont rac tor  sha l l  no t i fy  the 
Engineer  when any  changes are  made in  the  use or  loca t ion  o f  t ra f f ic  
con t ro l  e lements .  

(F)   Expirat ion of  Contract  T ime:  

No re imbursement  wi l l  be  made to  the  cont rac tor  fo r  the  Elements  o f  
Work  l i s ted  here in  under Subsec t ion  701-4 .01(B)  o f  the  spec i f i ca t ions 
when they  are  requ i red  in  assoc ia t ion  wi th  const ruc t ion  work be ing 
per fo rmed a f te r  the exp ira t ion  o f  the  cont rac t  t ime and a l l  approved 
ex tens ions .  
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In  any  case,  the  cont rac tor  sha l l  con t inue to be  respons ib le  for  
ma in ta in ing a l l  bar r ie rs ,  a t tenuators ,  s igns ,  l igh ts  and o ther  t ra f f i c  
con t ro l  dev ices  in  p roper  func t ion ing cond i t ion  a t  a l l  t imes.  

701-4 .04 Measurement  of  Work Elements:  

Measurement  wi l l  be  made as  fo l lows: 

(A)  Temporary  concre te  bar r ie r  wi l l  be  measured by  the  l inear 
foo t  a long the  center  l ine o f  the  uppermost  sur face upon i ts  
in i t ia l  ins ta l la t ion  (Comple te- in -Place) ,  and upon any 
subsequent  re loca t ions ,  as  de f ined in  Subsec t ion 701-5 .01 
o f  the  spec i f i ca t ions .   Bar r ie r  wi l l  be  measured by  l inear  foo t  
fo r  each 24-hour  day  fo r  the  " In -Use"  cond i t ion ;  

(B)  Temporary  Impact  At tenuators ,  such as  Sand Barre ls  and 
Energy  Absorb ing Termina ls ,  wi l l  be  measured by  the  un i t  fo r  
each comple te sand bar re l  a r ray ,  regard less  o f  the  number 
o f  bar re ls ,  o r  energy  absorb ing te rmina l  upon i ts  in i t ia l  
ins ta l la t ion  (Comple te- in -Place)  and upon any  subsequent 
re - ins ta l la t ions ,  as  de f ined in Subsec t ion  701-5 .02  o f  the 
spec i f i ca t ions .   Temporary  Impact  At tenuators wi l l  be  
measured by  the  day  fo r  each 24-hour  day  tha t  a  temporary 
sand bar re l  a r ray or  energy  absorb ing te rmina l  impact  
a t tenuator  is  in  p lace  and func t iona l  fo r  the “ In -Use” 
cond i t ion ;  

(C)  Truck-Mounted At tenuators ,  inc lud ing dr iver ,  and Tra i le r -
Mounted  At tenuators ,  inc lud ing hos t  veh ic le  and dr iver ,  wi l l  
be  measured by  the  day  fo r  each 24-hour  day  that  a  t ruck-
mounted or  t ra i le r -mounted  a t tenuator  and opera tor  a re  used 
to  p ro tec t  the  work  s i te ;  

(D)  F lash ing Ar row Pane ls  wi l l  be  measured by  the  day fo r  each 
24-hour  day  tha t  each pane l  is  in  p lace  and opera t ing;  

(E)  Pi lo t  Veh ic les ,  inc lud ing dr iver ,  wi l l  be  measured by the  hour  
fo r  each approved hour  o f  opera t ion ;  

(F)  Civ i l ian  f lagging  serv ices wi l l  be  measured by  the hour  fo r  
each hour tha t  a  c iv i l ian  f lagger  is  p rov ided.  F lagg ing  
serv ices  by  DPS o f f icers  and loca l  en forcement  o f f i cers  wi l l  
be  measured fo r  each hour  tha t  a  un i fo rmed,  o f f -du ty  DPS 
o f f icer  o r  law enforcement  o f f i cer  wi th  veh ic le  is  employed 
d i rec t ly  by  the  cont rac tor  as  a  f lagger  wi th in  the  pro jec t  
l imi ts ,  when au thor ized in  advance by the Engineer .   
Quant i t ies  wi l l  be  rounded to  the  neares t  0 .5  hour ;  

Civ i l ian ,  DPS,  o r  loca l  en forcement  f lagging  serv ices  and 
t ra f f i c  con t ro l  dev ices  requ i red  to  permi t  con t rac tors '  t ra f f i c  
to  en ter  sa fe ly  in to  normal  t ra f f i c  wi th in  the  pro jec t  l imi ts  wi l l  
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be  pa id  under  the i r  respec t ive  i tems.   F laggers  requ i red  by  
a  wr i t ten  loca l  permi t  agreement  wi l l  be  measured fo r  
payment  under  th is  i tem.  Add i t iona l  c iv i l ian ,  DPS,  o r  loca l  
en forcement  f lagging serv ices  used wi th in  the  pro jec t  l imi ts  
sha l l  be  measured fo r  payment  under  th is  i tem,  sub jec t  to 
the  approva l  o f  the  Engineer ;  

Civ i l ian ,  DPS,  o r  loca l  en forcement  f lagging  serv ices  and 
t ra f f i c  con t ro l  dev ices  used ou ts ide  the  pro jec t  l imi ts  wi l l  be  
measured under  the i r  respec t ive  i tems.   The Department  wi l l  
pay  50  percent  o f  the  uni t  b id  p r ice  fo r  such f laggers  and 
t ra f f i c  con t ro l  dev ices  used as  descr ibed in  th is  paragraph, 
sub jec t  to  the  approva l  of  the  Engineer .   The pro jec t  l imi ts  
a re  de f ined as  the cons t ruc t ion  work  zone as  shown on the 
approved t ra f f i c  con t ro l  p lan  fo r  the spec i f i c  sec t ion  o f  
h ighway under  cons t ruc t ion ;  

(G)  Temporary  Pre formed Mark ings  fo r  Pavement ,  Types  I I  and 
I I I ,  w i l l  be  measured in  accordance wi th  the  requ i rements  o f  
Subsec t ion  705-4  o f  the  spec i f i ca t ions ;  

(H)  Ob l i te ra te  Pavement  Mark ing wi l l  be  measured in  accordance 
wi th  the  requ i rements o f  Subsec t ion  708-4 o f  the 
spec i f i ca t ions ;  

( I )  Changeab le  Message Boards  wi l l  be  measured by  the  day fo r  
each 24-hour  day  tha t  the  s ign  is  u t i l i zed  to  ma in ta in  and 
cont ro l  t ra f f i c ;  

(J )  Ob l i te ra te  Pavement  Markers  wi l l  be  measured fo r  each un i t ,  
Markers  and Adhes ive  pad,  o r  Adhes ive  pad a lone where 
Markers  a re  miss ing;  

(K)  Temporary  De l ineators  and Temporary  Pavement Markers  
wi l l  be  measured as  a  un i t  fo r  each de l ineator  and marker 
fu rn ished,  u t i l i zed ,  and subsequent ly  removed f rom the  
pro jec t  s i te .   No measurement  fo r  payment  wi l l  be  made fo r  
de l ineators  and markers  tha t  a re  fu rn ished to  rep lace 
damaged un i ts  as  spec i f ied  under  Subsec t ion  701-4 .01  o f  the 
spec i f i ca t ions ;  

(L )  Ver t ica l  Pane ls ,  Bar r icades  (Types  I I  and I I I ) ,  Tubu lar  
Markers ,  Warn ing L igh ts  (Types  A,  B,  and C) ,  Tra f f ic  Cones 
(28- inch) ,  High-Leve l  F lag Trees ,  Drums,  Embedded Sign  
Pos ts ,  and Por tab le  Sign  Stands  (Spr ing-Type and Rig id ) ,  
wi l l  be  measured as  a  un i t  fo r  each dev ice fu rn ished and 
subsequent ly  u t i l i zed  a t  the  pro jec t  s i te  fo r  each 24-hour 
day ;  

Temporary  Signs  wi l l  be  measured as Smal l  ( less than 10 
square  fee t )  and Large (10  square  fee t  o r  more)  regard less 
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o f  sheet ing type .   Temporary  Signs  wi l l  be  measured as  a 
un i t  fo r  each s ign  fu rn ished and subsequent ly  u t i l ized  a t  the 
pro jec t  s i te  fo r  each 24-hour  day .   Quant i t ies  may be 
de termined on  a  week ly  bas is  fo r  s igns  in  cont inuous  use; 

Ut i l i za t ion  sha l l  be de f ined as  inc lud ing those dev ices 
ordered to  remain  on  s i te  o r  covered in  accordance wi th 
Subsec t ion  701-4 .03(D)  o f  the  spec i f i ca t ions and approved 
by  the  Engineer ;  

(M)  Spec ia l ty  Signs  are  s igns  wh ich  are  requ i red  on  the  job ,  as 
de termined by  the  Engineer  o r  shown on pro jec t  p lans ,  and 
are  no t  reusab le  as  t ra f f i c  con t ro l  s igns .   Spec ia l ty  Signs  
sha l l  con ta in in fo rmat ion  wh ich  is  p ro jec t  and loca t ion 
spec i f i c .   The s ign  sheet ing sha l l  be  orange f luorescent 
p r ismat ic  r ig id  sheet ing un less  o therwise  spec i f ied,  and the 
s ize ,  type  and legend o f  the  Spec ia l ty  Signs  wi l l  be  
de termined by  the  Engineer ,  un less  spec i f ied  on  the  pro jec t  
p lans .   Spec ia l ty  Signs  wi l l  be  measured for  payment  by  the 
square  foo t ,  inc lus ive  o f  borders .   Any  s ign  over  20  square 
fee t  in  a rea  sha l l  be  considered a  Spec ia l ty  Sign ;  and 

(N)  Ob l i te ra te  Pavement Legends or  Ar rows wi l l  be  measured by 
each separa te  symbol ,  a rrow or  legend.  

701-5 Basis  of  Payment  for  Elements  of  Work (Comple te-
in-Place) :  

701-5 .01 Temporary  Concrete  Barr ier  ( Insta l la t ion and 
Removal ) :  

Temporary  concre te  bar r ie r ,  measured as prov ided above, wi l l  be  pa id 
fo r  a t  the  cont rac t  un i t  p r ice ,  wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  
the  work ,  comple te in  p lace ,  as spec i f ied  here in  and as shown on the 
p lans ,  inc lud ing fu rn ish ing,  p lac ing,  d ismant l ing,  and remova l .   The pr ice 
b id  sha l l  a lso  inc lude any requ i red  connect ion  dev ices ,  bar r ie r  markers,  
and g la re  screen. 

F i f ty  percent  o f  the  cont rac t  un i t  p r ice  fo r  temporary concre te  bar r ie r  wi l l  
be  pa id  upon sa t is fac to ry ins ta l la t ion .  

Shou ld  i t  be  necessary  to  d ismant le ,  p ick  up and re loca te  a  por t ion  of  
the  bar r ie r  ins ta l la t ion dur ing cons t ruc t ion ,  whether  la te ra l ly  o r  
ver t ica l ly ,  tha t  por t ion  of  the  removed and re loca ted  bar r ie r  wi l l  be  
cons idered a  new ins ta l la t ion  and pa id  fo r  a t  100 percent  o f  the  cont ract  
un i t  p r ice .  

F i f ty  percent  o f  the  cont rac t  un i t  p r ice  wi l l  be  pa id upon f ina l  remova l .  

No payment  wi l l  be  made fo r  por t ions  o f  the  bar r ie r  wh ich  the  cont rac tor  
can  ad jus t  o r  rea l ign  wi thout  d ismant l ing and p ick ing up ,  such cos t  be ing 

TABLE OF CONTENTS INDEX



SECTION 701 

715 
 

cons idered as  inc luded in the  b id p r ice fo r  Temporary  Concre te  Bar r ie r  
" Ins ta l la t ion  and Remova l . "   The Engineer  wi l l  be  the  so le  judge as  to 
whether  dev ices are to  be d ismant led ,  p icked up  and re ins ta l led ,  o r  a re  
to  be  ad jus ted  or  rea l igned.  

701-5 .02 Temporary  Impact  At tenuators  ( Insta l la t ion and 
Removal ) :  

Temporary  Impact At tenuat ion  Dev ices  sha l l  inc lude Sand Bar re ls  and 
Energy  Absorb ing Termina ls .  Temporary  Impact  At tenuat ion  Dev ices ,  
measured as prov ided above,  wi l l  be pa id  fo r  a t  the  contrac t  un i t  p r ice ,  
wh ich  pr ice sha l l  be fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace ,  
as  spec i f ied  here in  and as  shown on the  p lans ,  inc lud ing fu rn ish ing the 
dev ices  wi th  rep lacement  par ts ,  ins ta l l ing,  remov ing and s tockp i l ing the  
dev ices .  

F i f ty  percent  o f  the  cont rac t  un i t  p r ice  fo r  temporary  impact  a t tenuators 
wi l l  be  pa id  upon sa t is facto ry  ins ta l la t ion .  

Shou ld  i t  be  necessary  to  d ismant le ,  p ick  up  and re ins ta l l  a t tenuat ion 
dev ices  dur ing cons t ruc t ion ,  the  work  o f  remov ing  and re ins ta l l ing the 
dev ices wi l l  be  cons idered a  new ins ta l la t ion  and pa id  fo r  a t  100 percent 
o f  the  cont rac t  un i t  b id  p r ice .  

F i f ty  percent  o f  the  cont rac t  un i t  p r ice  wi l l  be  pa id upon f ina l  remova l .  

The Engineer  wi l l  be  the  so le  judge as  to  whether  dev ices  are  to  be 
d ismant led ,  p icked up and re ins ta l led  or  a re to  be  ad jus ted or  rea l igned.  
No add i t iona l  payment  wi l l  be  made fo r  dev ices  wh ich  are  ad jus ted  or  
rea l igned,  the  cos t  be ing cons idered as  inc luded in  the  cont rac t  un i t  
p r ice  pa id  fo r  Temporary  Impact  At tenuator  “ Ins ta l la t ion  and Remova l . ”  

Measurement  and payment  fo r  fu rn ish ing mater ia ls ,  equ ipment  and labor 
and repa i r ing a t tenuat ion  dev ices  tha t  a re  damaged by  the  t rave l ing 
pub l ic  wi l l  be  made in  accordance wi th  the  requ i rements  o f  Subsec t ion 
109.04  o f  the  spec i f i ca t ions .  

No measurement  o r  d i rec t  payment  wi l l  be  made fo r  fu rn ish ing 
rep lacement  par ts  and repa i r ing dev ices  damaged by  o ther  than the 
t rave l ing pub l ic .  

701-5 .03 Temporary  Preformed Markings for  Pavement:  

The accepted quant i t ies o f  Temporary Pre formed Mark ings ,  measured 
as  prov ided above,  wi l l  be  pa id  fo r  a t  the  un i t  b id  p r ice  fo r  the  type 
spec i f ied ,  wh ich  pr ice shal l  be  fu l l  compensat ion  for  the  work ,  comple te 
in  p lace ,  inc lud ing necessary  pavement c lean ing,  and main ta in ing Types 
I I  and I I I  temporary  mark ings  in  cons t ruc t ion  work zones .   Ins ta l la t ion 
fo r  accepted  quant i t ies sha l l  be  cons idered sa t is fac to ry  when the 
mark ings  are  ins ta l led  in  conformance wi th  the  requ i rements  o f  the 
p lans .  
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When the  type  o f  temporary  p re fo rmed mark ing is  no t  spec i f ied ,  the 
cont rac tor  sha l l  fu rn ish  Type I I .  

Add i t iona l  re imbursement wi l l  be  made fo r  rep lacement  o f  Temporary 
Mark ings  when the cont rac tor  is  requ i red  by  the Engineer  to  ins ta l l  
mark ing mater ia ls  on  d is tressed pavements o r  dur ing adverse  weather 
cond i t ions  and subsequent  fa i lu re  occurs .   Dis t ressed pavement 
cond i t ions  are  de f ined as  a l l iga tor  c rack ing,  b leed ing,  o r  spa l l ing o f  
b i tuminous pavements  and spa l l ing o f  PCC pavements .   Adverse weather 
cond i t ions  are  de f ined as any  occur rence where app l ica t ion is  requ i red 
a t  pavement  tempera tures  less than 50  degrees  F or  when prec ip i ta t ion 
occurs wi th in  24  hours  before  app l ica t ion .   The Depar tment  wi l l  pay  fo r  
the  rep lacement ,  where fa i lu res  occur ,  a t  the  un i t  b id  p r ice fo r  the i tems.  
In  the  event  a  second fa i lu re  occurs  when mark ings  have been reapp l ied 
on  d is t ressed pavements  o r  under  weather  cond i t ions  descr ibed above, 
the  Engineer  sha l l  de termine  i f  cond i t ions  requ i re  p r imer ,  a l terna te 
methods  o f  mark ing,  o r  reapp l ica t ion  o f  Pre formed Mark ings .   Pre formed 
markers  and mark ings  wi l l  be  pa id  fo r  a t  the  un i t  b id  p r ice .   Pr imers  o r  
o ther  methods  o f  mark ings  deemed necessary  by the  Engineer  wi l l  be  
pa id  fo r  in  accordance wi th  the  prov is ions  o f  Subsec t ion  109.04  o f  the 
spec i f i ca t ions .  

701-5 .04 Blank:  

701-5 .05 Obl i terate  Pavement  Mark ing:  

Obl i te ra te  St r ip ing,  measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the 
un i t  b id p r ice  per  l inear  foo t ,  wh ich pr ice sha l l  be  fu l l  compensat ion  for  
the  work ,  comple te ,  inc lud ing fu rn ish ing a l l  labor  and equ ipment 
requ i red  and res tor ing the  pavement  sur face  to  a  cond i t ion  acceptab le 
to  the  Engineer .  

The accepted  quant i t ies o f  Ar rows,  Symbols ,  o r  Legends ob l i te ra ted 
sha l l  be  pa id  fo r  a t  the  uni t  b id  p r ice  fo r  each i tem.  

701-5 .06 Temporary  Pavement  Markers  and Chip Seal  
Pavement  Markers: 

The accepted  quant i t ies  of  Temporary  Pavement  Markers  and Ch ip  Sea l  
Pavement  Markers  measured as  prov ided above wi l l  be  pa id  fo r  a t  the 
un i t  b id  p r ice  each,  wh ich pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work,  
comple te  in  p lace ,  as  spec i f ied  here in  and as  shown on the  p lans .  

701-5 .07 Obl i terate  Pavement  Markers: 

Obl i te ra te  Pavement  Markers  wi l l  be  pa id  fo r  a t  the  un i t  b id  p r ice  each, 
wh ich  pr ice sha l l  be fu l l  compensat ion  fo r  the work ,  comple te ,  inc lud ing 
adhes ive  pad. 
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701-5 .08 Temporary  Del ineators:  

The accepted  quant i t ies  o f  Temporary  De l ineators ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  un i t  b id  p r ice  each,  wh ich  pr ice 
sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te ,  inc lud ing subsequent  
remova l  as  spec i f ied  herein  and as  shown on the  p lans .  

701-5 .09 Specia l ty  Signs:  

The accepted  quant i t ies o f  Spec ia l ty  Signs ,  measured as  prov ided 
above, wi l l  be  pa id  fo r  a t  the  un i t  b id  p r ice per  square  foo t  wh ich  pr ice 
sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te in  p lace ,  inc lud ing 
manufac tur ing,  de l ivery  to  the  job  s i te ,  e rec t ion  and eventua l  remova l .   
The pr ice  pa id  sha l l  a lso  inc lude the  cos t  o f  f lags ,  ba l las t ing,  mount ings ,  
s ign  s tands ,  and embedded pos ts  as  requ i red .  

701-5 .10 Temporary  Removal  or  Cover ing of  Signs:  

No payment  wi l l  be  made fo r  Temporary  Remova l  o r  Cover ing o f  Signs ,  
inc lud ing main tenance o f  s to rage fac i l i t ies  fo r  the  s igns  or  s ign  legends 
and the  main tenance o f  s ign  cover ings ,  the cos t  be ing cons idered as 
inc luded in  the  pr ice  o f  con t rac t  i tems. 

701-6 Basis  of  Payment  for  Elements  of  Work ( In Use) :  

701-6 .01 Quant i ty  Var iances:  

Payment  fo r  var iances  in  quant i t ies  sha l l  be  in  accordance wi th 
Subsec t ion  104.02  o f  the spec i f i ca t ions ,  except  tha t ,  fo r  decreases  in 
quant i t ies ,  the  fo l lowing i tems wi l l  be  cons idered as  major  i tems:  

(A)  Temporary  Concre te  Bar r ie r  ( In -Use) ;  
(B)  Bar r icades ;  and 
(C)  Temporary  Signs .  

701-6 .02 Temporary  Concrete  Barr ier  ( In Use) :  

The accepted  quant i t ies  o f  Temporary  Concre te  Bar r ie r ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  un i t  b id  p r ice ,  wh ich  pr ice  sha l l  
be  fu l l  compensat ion  fo r  the  use  o f  the  bar r ie r  ins ta l la t ion(s ) ,  inc lud ing 
g la re  screen,  and fo r  fu rn ish ing a l l  mater ia l ,  equ ipment  and labor  and 
main ta in ing,  rea l ign ing and ad jus t ing the  bar r ie r  ins ta l la t ion(s ) ,  as 
spec i f ied  here in  and as  shown on the  p lans .   No payment  wi l l  be  made 
fo r  bar r ie r  no t  in  serv ice,  such as ,  bar r ie r  in  s tockp i led  conf igura t ion 
awa i t ing phase cons t ruc t ion  change.  

There  wi l l  be  no  payment  fo r  each day  tha t  the  Engineer  de termines  the 
bar r ie r  t ra f f i c  re f lec to rs  are  no t  in  good re f lec t ive  cond i t ion ,  o r  for  each 
day  tha t  the  Engineer  de termines  the  bar r ie r  is  ou t  o f  a l ignment .  
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701-6 .03 Channel izat ion Devices:  

(A)   Vert ica l  Panels ,  Barr icades (Type I I ) ,  Traf f ic  Cones 
 (28- inch) ,  and Tubular  Markers: 

The accepted  quant i t ies  of  Ver t ica l  Pane ls ,  Bar r icades  (Type I I ) ,  Tra f f ic  
Cones (28- inch) ,  and Tubu lar  Markers ,  measured as  prov ided above,  wi l l  
be  pa id  fo r  a t  the  un i t  b id p r ice ,  wh ich  pr ice  sha l l  be  fu l l  compensat ion 
fo r  the use and main tenance o f  each dev ice  ( in -use),  inc lud ing labor  and 
equ ipment .  

Type I  bar r icades  wh ich  are  subs t i tu ted  fo r  Type I I  bar r icades  in 
accordance wi th  Subsec t ion  701-2 .08  o f  the  spec i f ica t ions sha l l  be  pa id 
fo r  a t  the  un i t  b id  p r ice  for  Type I I  bar r icades .  

The un i t  b id  p r ice  fo r  bar r icades  inc ludes  the  cos t  o f  ba l las t ing as 
requ i red .  

(B)   Barr icades (Type I I I )  and High-Level  Flag Trees:  

The accepted  quant i t ies  o f  Bar r icades  (Type I I I )  and High-Leve l  F lag 
Trees ,  measured as  prov ided above wi l l  be  pa id  fo r  a t  the  un i t  b id  p r ice ,  
wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  the  use and main tenance o f  
each dev ice  ( in -use) ,  inc lud ing labor  and equ ipment .  

The un i t  b id  p r ice  fo r  bar r icades  inc ludes  the  cos t  o f  ba l las t ing and f lags ,  
as  requ i red .  

When s igns  are  to  be  mounted on  Bar r icades  (Type I I I )  o r  High-Level  
F lag Trees ,  the  s igns  wi l l  be  pa id  fo r  as  Temporary Signs ,  Sec t ion  701-
6 .04  o f  the  spec i f i ca t ions.  

(C)   Drums:  

The accepted  quant i t ies  of  Drums,  measured as prov ided above,  wi l l  be 
pa id  fo r  a t  the  un i t  b id  p r ice ,  wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  
the  use  and main tenance o f  each dev ice  ( in -use) ,  inc lud ing labor  and 
equ ipment .  

(D)   Warning Lights  (Types A,  B,  and C):  

The accepted  quant i t ies o f  Warn ing L igh ts  (Types  A,  B,  and C) ,  
measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the  un i t  b id  p r ice ,  wh ich 
pr ice  sha l l  be  fu l l  compensat ion fo r  the  use  and main tenance o f  each 
dev ice  ( in-use) ,  inc lud ing labor  and equ ipment .  
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(E)   Embedded Sign Posts ,  Portable  Sign Stands (Spr ing-
 Type or  Rigid)  and Portable  Sign Posts-Barr ier 
 Mounted:  

The accepted quant i t ies o f  Embedded Sign  Pos t ,  Por tab le  Sign  Stands  
(Spr ing-Type and Rig id )  and Por tab le  Sign  Posts -Bar r ie r  Mounted,  
measured as prov ided above wi l l  be pa id fo r  a t  the un i t  b id  p r ice ,  wh ich 
pr ice  sha l l  be  fu l l  compensat ion fo r  the  use  and main tenance o f  each 
dev ice  ( in-use) ,  inc lud ing labor  and equ ipment .   

The un i t  b id  p r ice  fo r  s igns  inc ludes  the  cos t  o f  ba l las t ing as  requ i red .  

701-6 .04 Temporary  Signs:  

The accepted quant i t ies o f  Temporary  Signs ,  measured as  prov ided 
above, wi l l  be  pa id  fo r  at  the  un i t  b id p r ice ,  wh ich  pr ice sha l l  be fu l l  
compensat ion  fo r  the  use  and main tenance o f  each dev ice  ( in -use) ,  
inc lud ing labor  and equ ipment .  

The un i t  b id  p r ice  fo r  s igns  inc ludes the cos t  o f  f lags  and ba l las t ing as 
requ i red .  

No separa te  payment  shal l  be  made fo r  speed p la tes ,  d is tance p la tes ,  
o r  o ther  minor  s ign  message boards  tha t  a re  a t tached to  a  temporary 
s ign ,  o r  temporary  s ign  pos t ,  as  shown on the  p lans .   I f  add i t iona l  s igns 
are  a t tached to  those shown on the  p lans  or  to  ex is t ing temporary s ign  
ins ta l la t ions ,  payments  wi l l  be  made as  add i t iona l  temporary  s igns .  

701-6 .05 Truck-Mounted Attenuators:  

The accepted  quant i t ies  of  t ruck-mounted a t tenuators  o r  t ra i le r -mounted 
a t tenuators ,  measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the  un i t  b id 
p r ice  fo r  t ruck-mounted a t tenuators  per  day o f  work  s i te  p ro tec t ion,  
wh ich  ra te  sha l l  be  fu l l  compensat ion  fo r  the  work,  comple te  in  p lace,  
inc lud ing,  bu t  no t  l imi ted  to ,  fu rn ish ing a l l  mater ia ls ;  equ ipment;  
a t tached ar row pane l  o r  changeab le  message board;  and labor  ( inc lud ing 
the  opera tor ) ;  and main ta in ing and repa i r ing the  t ruck  and t ruck-mounted 
a t tenuator ,  o r  t ra i le r -mounted  a t tenuator  and hos t  veh ic le ,  as  spec i f ied 
here in  and on  the  pro jec t  p lans .   No ad jus tment  to  the  un i t  b id  p r ice  fo r  
t ruck-mounted a t tenuators  wi l l  be  made when t ra i le r -mounted 
a t tenuators  a re  p rov ided,  such pr ice  be ing cons idered as  fu l l  
compensat ion  fo r  the  work ,  as  spec i f ied  here in ,  regard less o f  wh ich  type 
o f  a t tenuator  is  used to p ro tec t  the  work  s i te .   I t  shal l  be  the contrac tor 's  
respons ib i l i t y  to  rep lace  any  damaged or  des t royed par ts  o f  the  t ruck-
mounted a t tenuator  o r  t ra i le r -mounted a t tenuator  and hos t  veh ic le  a t  no 
add i t iona l  cos t  to  the  Depar tment .  
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701-6 .06 Flashing-Arrow Panels ,  and Changeable  Message 
Boards:  

The accepted quant i ty  o f  f lash ing-ar row pane ls ,  measured as  prov ided 
above, wi l l  be  pa id  fo r  at  the  un i t  b id p r ice ,  wh ich  pr ice sha l l  be fu l l  
compensat ion  fo r  the  work ,  comple te  in  p lace ,  inc lud ing fu rn ish ing,  
opera t ing,  ma in ta in ing,  and re loca t ing the  pane ls  on  the work  s i te ,  and 
prov id ing a l l  necessary  labor  and equ ipment .  

The accepted  quant i t ies  o f  changeab le  message boards ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  un i t  b id  p r ice  per  day ,  wh ich  pr ice 
sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te in  p lace ,  inc lud ing 
inc identa l  grad ing;  fu rn ishing,  opera t ing,  ma in ta in ing,  and re loca t ing the 
boards on the work  s i te ;  and prov id ing a l l  necessary  labor .   S igns ,  s ign 
s tands ,  Type I I  bar r icades ,  o r  ver t ica l  pane ls  and l igh ts  tha t  a re  used to 
de l ineate  changeab le  message boards  sha l l  be  pa id  fo r  a t  the  respec t ive 
un i t  b id  p r ices .  

701-6 .07 Pi lot  Serv ices and Flagging Serv ices: 

The accepted  quant i t ies  of  p i lo t  veh ic les ,  measured as  prov ided above, 
wi l l  be  pa id  fo r  a t  the  un i t  b id  p r ice  fo r  p i lo t  veh ic les  wi th  d r iver ,  wh ich 
pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace 
inc lud ing,  bu t  no t  l imi ted  to ,  fu rn ish ing and main ta in ing the  veh ic le  and 
fu rn ish ing the  dr iver .   Over t ime hours  fo r  p i lo t  vehic les  wi l l  be  pa id  fo r  
a t  the  un i t  b id  p r ice  fo r  p i lo t  veh ic le wi th  d r iver .   No add i t iona l  payment 
wi l l  be  made fo r  over t ime hours ,  the  cos t  be ing cons idered as  inc luded 
in  the  un i t  b id  p r ice .  

The accepted  quant i t ies o f  f lagging serv ices  prov ided by  the  loca l  
en forcement  o f f i cers  and c iv i l ian  f laggers ,  measured  as  p rov ided in 
Subsec t ion  701-4 .04(F)  of  the  spec i f i ca t ions ,  wi l l  be  pa id  fo r  a t  the  un i t  
b id  p r ice ,  wh ich  pr ice shal l  be  fu l l  compensat ion for  the  work ,  comple te 
in  p lace ,  inc lud ing a l l  overhead cos ts  and f r inge  benef i ts .   Over t ime 
hours  fo r  loca l  en forcement  o f f i cers  and c iv i l ian  f laggers  wi l l  be  pa id  for  
a t  the  respec t ive  un i t  b id p r ices .   No add i t iona l  payment  wi l l  be  made 
fo r  over t ime hours ,  the  cos t  be ing cons idered as  inc luded in  the  un i t  b id 
p r ice  fo r  loca l  en forcement  o f f i cers  and c iv i l ian  f laggers .  

The accepted quant i t ies o f  f lagging serv ices prov ided by the DPS 
o f f icers ,  measured as  prov ided above,  wi l l  be pa id  fo r  a t  the cont ract  
un i t  p r ice  per  hour ,  wh ich pr ice sha l l  be fu l l  compensat ion fo r  the  work 
comple te  in  p lace .  I f  needed,  t rave l  t ime may be pa id  on a  case by case 
bas is ,  as  eva lua ted by  the Engineer  in  accordance wi th  the  requ i rements 
o f  Subsec t ion  104.02  o f  the  spec i f i ca t ions .  

701-6 .08 Temporary  Impact  At tenuators  ( In-Use) :  

The accepted  quant i t ies  o f  temporary  impact  a t tenuators ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  un i t  b id  p r ice ,  wh ich  pr ice  sha l l  
be  fu l l  compensat ion  fo r  the  use o f  the  comple te  a t tenuat ing dev ice  and 
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fo r  fu rn ish ing a l l  mater ia l ,  equ ipment  and labor  fo r  ma in ta in ing,  
rea l ign ing and ad jus t ing the  a t tenuator  ins ta l la t ion ,  as  spec i f ied here in 
and as  shown on the  p lans .   No payment  wi l l  be  made fo r  a t tenuators 
no t  in  serv ice ,  such as  at tenuator  s tockp i led  fo r  rep lacement  par ts  or  
awa i t ing phase cons t ruc t ion  change.  

SECTION 702 ATTENUATION DEVICES:  

702-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
ins ta l l ing permanent  a t tenuat ion dev ices o f  the  types  des ignated and a t  
the  loca t ions  shown and in  accordance wi th  the  p lans  and the 
requ i rements  o f  the  spec i f i ca t ions .  

702-2 Mater ia ls :  

702-2 .01 Genera l :  

Mater ia ls  used in  the cons t ruc t ion  o f  the  veh icu la r  impact  a t tenuator  
sys tem sha l l  a l l  be  new except  tha t  undamaged a t tenuat ion  dev ices  used 
fo r  Ma in tenance and Protec t ion  o f  Tra f f ic  may be used fo r  permanent 
ins ta l la t ion  when approved by  the  Engineer .  

Mater ia ls  used in  t rans i t ions  or  connect ions be tween impact a t tenuators 
and meta l -beam guardra i l  sha l l  con form to  the  requ i rements  o f  Sec t ion 
1012 o f  the  spec i f i ca t ions.  

Mater ia ls  used in  t rans i t ions  or  connect ions be tween impact a t tenuators 
and concre te  s t ruc tures or  bar r ie rs  sha l l  con form to  the app l icab le 
requ i rements  o f  Subsec t ion  910-2 o f  the  spec i f ica t ions ,  except anchors 
and anchor  bo l ts  sha l l  con form to  the  requ i rements  o f  Sec t ion  1012 o f  
the  spec i f i ca t ions .  

Concre te  sha l l  be  u t i l i t y  concre te  conforming to the  requ i rements  o f  
Sec t ion  922 o f  the  spec i f ica t ions .   Stee l  re in forcement  sha l l  con form to 
the  requ i rements  o f  Sec t ion  1003 o f  the  spec i f i ca t ions .  

Aspha l t ic  concre te  sha l l  con form to the requ i rements  o f  Sec t ion  409 o f  
the  spec i f i ca t ions .  

At tenuat ion  dev ices  approved fo r  use  are  shown on the Depar tment ’s  
Approved Produc ts L is t  (APL) .   The most  cur ren t  vers ion  is  ava i lab le on 
the  ADOT Engineer ing and Const ruc t ion ,  Produc t  Eva lua t ion  Program 
Webs i te .  At tenuat ion  dev ices  o ther  than those l i s ted  on  the  APL must  be 
approved by  the  Depar tment  p r io r  to  use .  
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702-2 .02 Blank:  

702-2 .03 Sand Barre l  Crash Cushion:  

The bar re ls  used in  sand bar re l  c rash  cush ions  sha l l  be  f rangib le ,  p las t ic  
bar re ls  fo rmula ted  or  p rocessed to  res is t  de ter io ra t ion  f rom ambien t  
u l t rav io le t  l igh t .    

The bar re ls  sha l l  exh ib i t  good workmansh ip  and sha l l  be  f ree  of  
s t ruc tu ra l  f laws and ob ject ionab le  sur face  de fec ts .   When f i l led  wi th  the 
spec i f ied  we igh t  o f  sand,  the  bar re l  wa l ls  sha l l  no t  d is to r t ,  e i ther  as  an 
indenta t ion  or  a  p ro t rus ion ,  more  than 1 /2  inch  f rom the  or ig ina l  bar re l  
wa l l  con f igura t ion .  

Each bar re l  sha l l  be  c lear ly  labe l led wi th  the  des ign  we igh t  o f  the  f i l led 
bar re l .  The bar re ls  sha l l  have des ign  we igh ts  cons is ten t  wi th  those 
shown on the  pro jec t  p lans .  The Engineer  may open the  bar re ls  to  ver i fy  
f i l l  he igh t  and we igh t  based on  manufac turer ’s  l i te ra tu re .  

When sand bar re l  c rash  cush ions are  ins ta l led a t  e leva t ions above 3 ,000 
fee t ,  a  min imum of  5  percent  rock  sa l t  (by  we igh t )  sha l l  be  thorough ly  
mixed wi th  the  sand. 

Regard less  o f  whether  bar re ls  are  pre- f i l led o r  f i l led  in  p lace on the 
pro jec t  s i te ,  the  Depar tment  wi l l  sample  the  sand or  the  sand/ rock  sa l t  
mix tu re .  

For  bar re ls  f i l led  in  p lace  the  sand,  o r  the  sand/ rock sa l t  mix tu re  i f  used, 
wi l l  be  sampled  in  accordance wi th  Ar izona Tes t  Method 105 and wi l l  be  
accepted  on ly  upon tes t  resu l ts  ind ica t ing conformance to  the 
requ i rements  here in .  I f  the  Depar tment accepts  the  sand bar re l  c rash 
cush ion ,  a  permanent  un ique ident i f ie r  wi l l  be  a f f ixed  to  the  bar re l  
ind ica t ing conformance wi th  the  requ i rements  spec i f ied  here in .  

Pre- f i l led  bar re ls  de l ivered  to  the  pro jec t  sha l l  have been inspec ted  by 
the  Depar tment  in  advance and sha l l  each have a  Depar tment - fu rn ished 
un ique ident i f ie r  tha t  is  permanent ly  a f f i xed  to  the  bar re l  cor respond ing 
to  a  p roduc t ion lo t (s )  fo r  wh ich  Depar tment  tes t  resu l ts  ind ica ted  
conformance wi th  the  requ i rements  spec i f ied  here in .   Pre- f i l led  bar re ls  
no t  hav ing a  Depar tment - fu rn ished un ique ident i f ie r  wi l l  no t  be  accepted . 

Upon de l ivery  the  contrac tor  sha l l  fu rn ish  a  Cer t i f i ca te  o f  Compl iance,  
in  accordance wi th the requ i rements  o f  Subsec t ion  106.05 o f  the 
spec i f i ca t ions ,  fo r  each produc t ion  lo t  f rom wh ich  f i l led  bar re ls  a re 
supp l ied .   The Cer t i f i ca te  o f  Compl iance sha l l  inc lude a  s ta tement  o f  the 
fo l lowing:  

(A)  The assembly  o f  a l l  par ts  o f  each sand bar re l ,  inc lud ing 
f i l l ing o f  the  bar re ls  wi th  sand or  a  sand/ rock  sa l t  mix tu re ,  
has  been comple ted  as  d i rec ted  by  the  manufac turer ;  and 
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(B)  The pre- ind ica ted  f i l l  he igh ts  have been ad jus ted  based on 
the  un i t  we igh t  o f  the sand in  accordance wi th  the 
manufac turer ’s  recommendat ions .  

Bar re ls  sha l l  be  f i l led  to  the  spec i f ied  we igh t  wi th  c lean concre te  sand 
meet ing the  requ i rements  o f  ASTM C33 or  a l te rna t ive ly ,  sand ( f ine 
aggregate)  meet ing the  requ i rements  o f  Subsec t ion  1006-2 .03(B)  o f  the 
spec i f i ca t ions .  The sand, immedia te ly  p r io r  to  p lacement  in  the  bar re l ,  
sha l l  have a  dry  un i t  we igh t  o f  90 to  110 pounds per  cub ic foo t  when 
tes ted  in  accordance wi th  AASHTO T 19  (Shove l ing Method)  and a 
mois tu re  conten t  o f  less than 2  percent in  accordance wi th  AASHTO T 
255. 

Sampl ing o f  the  sand for  p re- f i l led  bar re ls  wi l l  be  per fo rmed by  the 
Depar tment  on  a  p roduct ion  lo t  bas is .  The suppl ie r  sha l l  no t i fy  the 
Depar tment  a t  leas t  10  days  pr io r  to  f i l l ing bar re ls .  A Cer t i f i ca te  o f  
Ana lys is  fo r  the  sand,  conforming to  the  requ i rements  o f  Subsec t ion 
106.05 o f  the  spec i f i ca t ions ,  sha l l  be  submi t ted  to the  Depar tment  upon 
sampl ing tha t  ind ica tes  the  fo l lowing:  

(A)  The sand meets the requ i rements  here in fo r  d ry  uni t  we igh t  
and conformance to  ASTM C33 or  Subsec t ion  1006-2 .03(B) 
o f  the  spec i f i ca t ions ;  

(B)  The to ta l  d ry  we igh t  o f  sand inc luded in  the  produc t ion  lo t ;  
and 

(C)  The quant i ty  o f  each spec i f ied  we igh t  o f  bar re l  tha t  wi l l  
compr ise  the  produc t ion  lo t .  

Samples  o f  the  sand wi l l  be  taken in  accordance wi th  Ar izona Tes t  
Method 105 pr ior  to  the  add i t ion  o f  any  rock sa l t  to  de termine 
conformance wi th  the  requ i rements  o f  gradat ion .   I f  the  produc t ion lo t  
wi l l  cons is t  o f  sand on ly ,  the  sand wi l l  a lso be tested  fo r  con formance 
wi th  the  requ i rements  fo r  d ry  un i t  we igh t  and mois tu re  conten t .  

When a  sand- rock  sa l t  mix tu re  is  used,  the  Depar tment  wi l l  sample ,  in  
add i t ion  to  the  sand,  the  sand- rock  sa l t  mix tu re in  accordance wi th  
Ar izona Tes t  Method 105.  The sand- rock  sa l t  mix tu re  wi l l  be tes ted  to 
de termine conformance wi th  the  requ i rements  fo r  d ry  un i t  we igh t ,  
mo is tu re  conten t ,  and percent  rock  sa l t .  The percent  rock  sa l t  wi l l  be 
de termined in  accordance wi th  Ar izona Tes t  Method 744. 

The rock  sa l t  wi l l  be  sampled  to  ver i fy  the  max imum par t ic le  s ize .  

The en t i re  quant i ty  o f  sand or  sand-rock  sa l t  mix tu re  in tended fo r  the 
produc t ion  lo t  sha l l  be  main ta ined separa te ly  in  a  s tockp i le  o r  o ther 
su i tab le  means to  p revent contaminat ion .  

The Engineer  wi l l  no t i fy  the  supp l ie r  o f  the  tes t  resu l ts .  The tes t  resu l ts  
wi l l  re fe rence the  Supp l ie r ,  Produc t ion  Date(s) ,  To ta l  Dry  Weigh t  o f  
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Sand,  and Produc t ion Lo t  Number .  Produc t ion lo ts  conta in ing a t  leas t  5 
percent rock  sa l t  wi l l  be  ident i f ied  wi th an  a lphanumer ic  p roduc t ion lo t  
number  tha t  inc ludes  the  pre f ix  “RS” .  I f  the  tes t  resu l ts  a re  no t  
acceptab le ,  the  produc t ion  lo t  wi l l  be  re jec ted  by  the  Depar tment .  

The supp l ie r  sha l l  no t i fy  the  Depar tment ’s  St ruc tura l  Mater ia ls  Tes t ing  
Sect ion  a t  leas t  f i ve  days  pr io r  to  f i l l ing the  bar re ls  to  coord ina te 
observa t ion o f  the  opera t ion  by  Depar tment ’s  St ruc tura l  Mater ia ls  
Tes t ing Sec t ion .  The Depar tment  wi l l  observe  the  f i l l ing o f  the  bar re ls  
and wi l l  a f f i x  a  un ique ident i f ie r  to  each bar re l  f i l led  wi th  approved 
mater ia ls  in  an  acceptab le  manner .  The un ique ident i f ie r  wi l l  be  in  the 
fo rm o f  a s tenc i l  o r  green tag conta in ing the fo l lowing in fo rmat ion :  
Supp l ie r ,  Produc t ion  Date ,  Spec i f ied  Weigh t  o f  Sand,  Produc t ion  Lot  
Number ,  and Lab Repor t  Number .  

Sand bar re l  crash  cush ion  ins ta l la t ions  p laced pr io r  to  January  1 ,  2017 
fo r  wh ich  tes t  resu l ts  ind ica te conformance wi th  the  mater ia l  
requ i rements  here in  wi l l  be  a l lowed to  remain  in  use .  

L i f t ing,  mov ing,  and t ranspor t ing o f  sand bar re ls  sha l l  be  accompl ished 
in  a  manner  cons is ten t  wi th  the  manufac turer ’s  recommendat ions  and 
sha l l  no t  resu l t  in  damage to  the  sand bar re l  o r  cause loss  o f  sand f rom 
or  ver t ica l  migra t ion  o f  sand wi th in  the  bar re l .  

Sand bar re ls  may be  t ranspor ted  and used on  one or  more  pro jec ts 
p rov ided tha t  they  are proper ly  ident i f ied ,  have been prev ious ly 
accepted  by  the  Depar tment  and are  f ree  o f  de fects .   Any  sand bar re l  
tha t  demonstra tes  ev idence o f  tamper ing wi l l  no t  be  accepted .  

702-3 Construct ion Requirements:  

At tenuat ion  dev ices  sha l l  be  p laced a t  the  loca t ions  shown on the  pro jec t  
p lans  or  as  d i rec ted  by  the  Engineer  and sha l l  con form to  the  de ta i ls  
shown on the  p lans  and the  requ i rements  o f  the  manufac turer .  

Un less  o therwise  spec i f ied  on  the  pro jec t  p lans ,  the  a t tenuat ion  dev ice 
sha l l  be  p laced on  a  paved pad meet ing th ickness,  s lope,  s t rength  and 
smoothness  requ i rements o f  the  manufac turer ,  and sha l l  be  made e i ther 
o f  u t i l i t y  concre te  o r  aspha l t ic  concre te ,  a t  the  op t ion  o f  the  cont rac tor .   
Foundat ion pads  fo r  permanent  sand barre l  a rrays sha l l  be  4- inch  th ick 
u t i l i t y  concre te o r  aspha l t ic  concre te .  The so i l  under  the  pad sha l l  be 
compacted  to  no t  less  than 95  percent  o f  the  max imum dens i ty  found in 
accordance wi th  the  appl icab le  tes t  methods  o f  the  ADOT Mater ia ls  
Tes t ing Manua l ,  as  d i rec ted  and approved by  the  Engineer .   When 
ins ta l la t ion  o f  the  a t tenuat ion  dev ice  is  comple te,  a l l  t rash  sha l l  be  
removed f rom i ts  area  and the  so i l  sur face  around i t  sha l l  be  smoothed 
to  the  e leva t ion  ind ica ted on  the  pro jec t  p lans .  

Any  we ld ing requ i red  sha l l  be per fo rmed in  accordance wi th  the 
requ i rements  o f  the  Amer ican Weld ing Soc ie ty  St ruc tura l  Weld ing Code 
AWS D 1 .1-80 .  
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702-4 Method of  Measurement:  

At tenuat ion  dev ices  wi l l  be  measured as  a  un i t  fo r  each dev ice  ins ta l led ,  
except  tha t  dev ices  wh ich  were  prev ious ly  used fo r  ma in tenance and 
pro tec t ion  o f  t ra f f ic  and are  be ing reused as  a  permanent  ins ta l la t ion 
wi l l  no t  be  measured fo r  payment .  

702-5 Basis  of  Payment:  

The accepted quant i t ies o f  a t tenuat ion dev ices ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  fo r  the  type  des ignated 
in  the  b idd ing schedu le ,  comple te  in  p lace .   No ex t ra  measurement  or  
payment  wi l l  be  made fo r  any  concre te ,  re in fo rc ing s tee l ,  hardware ,  
fas teners ,  s t ruc tu ra l  s teel ,  pavement  pad mater ia ls ,  any  connect ion  or  
t rans i t ion  sec t ion  needed to  connect  the  impact  a t tenuator  to  guardra i l  
o r  concre te  bar r ie rs ,  grad ing in  the  area  o f  the  impact  a t tenuator  and 
requ i red  on ly  to smooth veh ic le approach pa ths to  i t ,  excavat ion and 
back f i l l  requ i red  immediate ly  ad jacent  to  the  bar r ie r ,  and sand to  f i l l  
c rash  cush ion  modu les ,  as  the  cos t  thereo f  wi l l  be  cons idered as 
inc luded in  the  cont rac t  un i t  p r ice  fo r  the  impact  a t tenuator ,  comple te  in  
p lace .  

Labor  and equ ipment  used to  remove and re ins ta l l  a t tenuat ion  dev ices 
used fo r  ma in tenance and pro tec t ion  o f  t ra f f i c  and be ing reused as  a 
permanent  ins ta l la t ion  wi l l  be  pa id  fo r  in  accordance wi th  the  prov is ions 
o f  Subsec t ion  109.04  o f  the  spec i f i ca t ions .  

SECTION 703 DELINEATORS AND MARKERS:  

703-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing and ins ta l l ing 
de l ineators ,  re fe rence markers ,  ob jec t  markers ,  snow markers  and 
mi lepos t  markers  in  conformance wi th  the  de ta i ls  shown on the  pro jec t  
p lans ,  the  manufac turer ’s  recommendat ions and in  accordance wi th  the 
requ i rements  o f  these spec i f i ca t ions .  

The types  o f  de l ineators  and markers  to  be  ins ta l led  and the  loca t ions 
wi l l  be  shown on the  pro jec t  p lans .  

703-2 Mater ia ls :  
 

703-2 .01 Genera l :  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted fo r  approva l .   
Add i t iona l ly ,  the  cont rac tor  sha l l  p rov ide  de ta i led  manufac turer 's  
in fo rmat ion ,  spec i f i ca t ions  and app l ica t ion  gu ide l ines .  
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F lex ib le  de l ineators  sha l l  be  two-p iece  or  th ree-p iece  assembl ies ,  and 
sha l l  comply  wi th  the  requ i rements  spec i f ied  here in .  

Two-p iece  f lex ib le  de l ineator  assembl ies  sha l l  cons is t  o f  a  ho l low 
f lex ib le  de l ineator  pos t  wi th  an  in tegra l  base t ransi t ion  segment ,  and a 
separa te  foundat ion  un i t .   Three-p iece  f lex ib le  del ineator  assembl ies 
sha l l  cons is t  o f  a  ho l low f lex ib le  de l ineator  pos t ,  a  separa te  base 
t rans i t ion  un i t ,  and a  separa te  foundat ion  un i t .   Foundat ion  un i ts  fo r  bo th 
assembl ies  sha l l  be  e i ther  a  d r iven  s tee l  pos t ,  a  s tee l  pos t  in  a  concre te 
foundat ion ,  o r  a  sur face-mounted un i t ,  as  ca l led  fo r  on  the  p lans .  

The dev ices  sha l l  exh ib i t  good workmansh ip  and sha l l  be  f ree  o f  burns ,  
d isco lo ra t ion ,  c racks ,  o r  o ther  ob jec t ionab le  marks  wh ich  wou ld  a f fec t  
appearance or  serv iceab i l i t y .  

Samples  o f  each dev ice  sha l l  be  supp l ied  fo r  tes t ing i f  reques ted  by  the 
Engineer .   The Engineer  and cont rac tor  sha l l  f ie ld ver i fy  the  loca t ions ,  
necessary  lengths  and quant i t ies  p r io r  to  mater ia ls  be ing ordered.   I tem 
lengths  and quant i t ies  sha l l  be  ad jus ted  as  necessary .  

F lex ib le  de l ineator  components  cur ren t ly  approved fo r  use  are  shown on 
the  Depar tment 's  Approved Produc ts  L is t .   Cop ies  o f  the  most  cur ren t  
vers ion  are  ava i lab le  on  the  in te rne t  f rom the  ADOT Research  Center ,  
th rough i ts  Produc t  Eva lua t ion  Program.  

703-2 .02 Meta l  Posts:  

Posts  fo r  de l ineators  and fo r  a l l  markers ,  inc lud ing mi lepos ts  o r  
re fe rence markers  ins ta l led  on  f reeways  sha l l  con form to  the  de ta i ls  
shown in  the  pro jec t  p lans .  

703-2 .03 Concrete:  

Concre te  fo r  the  mi lepos t  o r  re fe rence marker  foundat ions  sha l l  be  u t i l i t y  
concre te  conforming to  the  requ i rements  o f  Sec t ion  922 o f  the 
spec i f i ca t ions .  

703-2 .04 Meta l  Plates: 

Meta l  p la tes fo r  the  var ious  types  o f  ob jec t  markers  sha l l  con form to  the 
de ta i ls  shown on the  p lans  and sha l l  be  fabr ica ted  in  one p iece  f rom 
0 .063- inch  th ick  a luminum-a l loy  sheet  3003-H 14,  5052-H 38,  o r  6061-T 
6 ,  a l l  con forming to  the  requ i rements  o f  ASTM B209.  

703-2 .05 Paint :  

Pain t  fo r  use  on  the  meta l  p la tes  sha l l  con form to  the  requ i rements o f  
Sec t ion  1002 o f  the  spec i f i ca t ions  fo r  the  type and co lo r  o f  pa in t  
spec i f ied  on  the  p lans .  
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703-2 .06 Retroref lect ive  Sheet ing:  

Retrore f lec t ive  sheet ing fo r  markers  and a l l  de l ineators  exc lud ing 
f lex ib le  de l ineators  sha l l  con form to  the  requ i rements  o f  Sec t ion  1007 o f  
the  spec i f i ca t ions .  

For  f lex ib le  de l ineators ,  a l l  re f lec t ive  sheet ing sha l l  cons is t  o f  a 
p r ismat ic  re t ro re f lec t ive  sys tem hav ing a  smooth  outer  sur face ,  and sha l l  
con form to app l icab le c r i te r ia  in  ASTM D4956 fo r  the  type  o f  sheet ing,  
inc lud ing c lass ,  co lo r ,  spec i f i c  in tens i ty  per  un i t  a rea  (SIA) ,  co lo r  
p rocess ing,  adhes ive ,  and ar t i f i c ia l  weather ing.  

Al l  sheet ing sha l l  be app l ied  on  f lex ib le  de l ineators  in  the  fac to ry  by  the 
manufac turer .   F ie ld  app l ica t ion  o f  re f lec t ive  sheet ing on  f lex ib le 
de l ineator  assembl ies  sha l l  no t  be  a l lowed un less  approved by  the 
Engineer .   I f  the  sheet ing has  been damaged in  any  way,  the  damaged 
f lex ib le  de l ineator  pos t  sha l l  no t  be ins ta l led ,  and the  cont rac tor  sha l l  
p rov ide and ins ta l l  a  new undamaged dev ice a t  no  add i t iona l  cos t  to  the 
Depar tment .  

Sheet ing on  f lex ib le  de l ineators  assembl ies  sha l l  be  one 12- inch  ver t ica l  
by  3 - inch  hor izon ta l  s t r ip  o f  f luorescent  ye l low,  s i l ver -wh i te ,  o r  red 
re t ro re f lec t ive  sheet ing,  as  ca l led  fo r  on  the  p lans .   The re f lec to r  
sheet ing sha l l  be  ins ta l led  a t  the  hor izon ta l  cen ter  o f  the  f lex ib le 
de l ineator  pos ts ,  wi th the top  o f  the  sheet ing no t  more  than 1  inch  f rom 
the  top  o f  the  pos t .  

The type o f  re t ro re f lec t ive  sheet ing fo r  markers and a l l  de l ineators 
exc lud ing f lex ib le  de l ineator  to  be  app l ied  sha l l  be as  spec i f ied  on  the  
p lans .  The re f lec t ive  sheet ing type  to  be  used fo r  a l l  f lex ib le  de l ineator  
assembl ies  sha l l  be  Type IX un less  no ted  o therwise .  

703-2 .07 Pr ismat ic  Ref lectors:  

Pr ismat ic  re f lec to rs fo r  de l ineators  and markers  sha l l  con form to  the 
requ i rements  o f  Sec t ion  1008 o f  the  spec i f i ca t ions .  

The type o f  p r ismat ic  re f lec to rs  to  be  used sha l l  be  as  spec i f ied  on  the 
p lans .  

703-2 .08 Hardware:  

Stee l  bo l ts  and nu ts  o f  the  types  shown on the  p lans  sha l l  be  ga lvan ized 
in  accordance wi th  the  requ i rements  o f  ASTM A153 or  sha l l  be  cadmium 
p la ted  in  accordance wi th  the  requ i rements  o f  ASTM B766.  

703-2 .09 Base Transi t ion Segments  for  Flex ible  Del ineators:  

Base t rans i t ion  segments  fo r  th ree-p iece  f lex ib le  de l ineator  assembl ies 
sha l l  be  separa te  rep laceab le ,  semi- f lex ib le  o r  r ig id ,  non-meta l l i c  un i ts  
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fo r  ins ta l la t ion  be tween f lex ib le  de l ineator  pos ts  and foundat ion  un i ts .   
The base t rans i t ion  un i t  sha l l  inc lude a l l  hardware  fo r  a t tach ing the 
t rans i t ion  un i t  to  the  f lex ib le  de l ineator  pos t .   The inser t ion  length  fo r  
base t rans i t ion  un i ts  in to  the  f lex ib le de l ineator  pos t  sha l l  be  as 
spec i f ied  by  the  manufac turer .  

703-2 .10 Flex ible  Del ineator  Posts:  

Flex ib le  de l ineator  pos ts fo r  two-p iece  assembl ies  sha l l  inc lude the 
in tegra l  base t rans i t ion segment .   For  th ree-p iece  assembl ies ,  a 
separa te  base t rans i t ion  segment ,  as  spec i f ied  in  Subsec t ion  703-2 .09 
o f  the  spec i f i ca t ions ,  sha l l  be  requ i red be tween the pos t  and foundat ion 
un i t .  

The f lex ib le  de l ineator  assembly  sha l l  res is t  overtu rn ing,  twis t ing  and 
d isp lacement  f rom wind  and impact  fo rces .  

The f lex ib le  de l ineator  pos t  sha l l  be  manufac tured  f rom an impact 
res is tan t  mater ia l  such tha t  an ins ta l led  de l ineator  assembly  can 
wi ths tand ten veh ic le  impacts  a t  55  mph a t  tempera tures  o f  40  degrees 
F or  above wi thout  b reakage or  loss  o f  serv iceab i l i t y ,  and s t ra igh ten 
i tse l f  to  wi th in  5 degrees o f  i ts  o r ig ina l  o r ien ta t ion .   L i t t le  o r  no damage 
sha l l  be  caused to  the  impact ing veh ic le .   The tes t  veh ic le  sha l l  be  a 
typ ica l  sedan.   The dev ices  sha l l  a lso  be  capab le  o f  sus ta in ing one whee l  
h i t  dur ing tes t ing a t  55  mph wi thout  loss  o f  serv iceab i l i t y .   Bo th  two-
p iece  and th ree-p iece  f lex ib le  de l ineator  assembl ies  sha l l  comply  wi th 
these requ i rements  when tes ted  wi th  any  o f  the  a l lowab le  foundat ions .  

The f lex ib le  de l ineator  pos ts  sha l l  be  p igmented th roughout  the  en t i re 
c ross-sec t ion  (o r  en t i re  c ross-sec t ion  o f  the  ou ter  layer  o f  mu l t i - layered,  
mu l t i -mater ia l  un i ts )  so as to  p roduce a un i fo rm co lor  wh ich  is  an  in tegra l  
par t  o f  the  mater ia l .   The pos ts  sha l l  exh ib i t  negl ig ib le  co lo r  fad ing a f te r  
1 ,000 hours o f  Xenon Arc  Exposure  (ASTM G26) .   The pos ts  sha l l  be 
made o f  durab le ,  u l t rav io le t - res is tan t ,  impact - res is tan t ,  non-warp ing,  
non-meta l l i c ,  po lymer ic  mater ia ls  des igned fo r  a min imum of  120 months 
o f  ou tdoor  serv ice  l i fe .  

Two-p iece  and th ree-p iece  f lex ib le  de l ineator  pos ts  sha l l  be  su f f ic ien t ly  
r ig id  to  res is t  wi l t ing a f ter  cond i t ion ing fo r  a  min imum of  two hours a t  
180 degrees  F ±  3  degrees  F.  The pos ts  sha l l  be  cond i t ioned fo r  a 
min imum of  two hours  a t  minus  5  degrees  F ±  3  degrees  F in  an 
env i ronmenta l ly  con t ro l led  tes t  chamber .   The tes t ing sha l l  be per formed 
in  the  env i ronmenta l ly  con t ro l led  chamber .   The dev ices  sha l l  be 
su f f ic ien t ly  f lex ib le  to  permi t  th ree  180-degree bends a t  the  midpo int  
wi thout  c rack ing,  and wi th  each i tem s t ra igh ten ing i tse l f  to  wi th in  5 
degrees  o f  i ts  o r ig ina l  o r ien ta t ion  wi th in  60  seconds.   Bo th  two-p iece 
and th ree-p iece  f lex ib le  de l ineator  assembl ies  sha l l  comply  wi th  these 
requ i rements  when tes ted wi th  any  o f  the  spec i f ied  foundat ions .  

F lex ib le  de l ineator  pos ts sha l l  be  shop-cu t  to  the  requ i red  lengths 
wi thout  permanent  de format ion  or  damage to the  pos ts .   The cu t  ends 
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sha l l  be  s tra igh t  and t rue.   A l l  bur rs  and pro t rud ing l ips  f rom the  shop-
cu ts  sha l l  be  removed.   The co lo r  o f  the  f lex ib le  de l ineator  pos t  body 
sha l l  be  e i ther  wh i te o r  near  wh i te .   Each f lex ib le  de l ineator  pos t  sha l l  
inc lude a l l  hardware  fo r  a t tach ing the  f lex ib le del ineator  pos t  to the 
foundat ion  un i t  and,  i f  app l icab le ,  to  the  separa te  base t rans i t ion 
segment .  

703-2 .11 Foundat ion Uni ts  for  Flex ible  Del ineators  Posts:  

For  f lex ib le  de l ineators ,  d r iven and concre ted  foundat ion un i ts  sha l l  be 
12-gauge square  tube per fo ra ted  s tee l  anchors  as  shown on the 
s tandard  drawings .   Concre te  fo r  concre ted  foundat ion  un i ts  sha l l  
con form to  the  requ i rements  o f  Sec t ion  922 o f  the  spec i f i ca t ions .  

The inser t ion  length  o f  f lex ib le  de l ineator  assembl ies  in to  foundat ion 
un i ts ,  as  shown on the  s tandard  drawings ,  sha l l  be be tween 2 .75  inches 
and 12  inches  fo r  ins ta l la t ion  in to  the  s tee l  foundat ion  pos ts ,  and 2 .75 
inches  ±  0 .50  inches  fo r  ins ta l la t ion  in to  sur face-mounted un i ts .  Wal l  
th ickness  and d imens ions sha l l  comply  wi th  the  s tandard  drawings .  

For  f lex ib le  de l ineators ,  Sur face-mounted foundat ion  un i ts  sha l l  con form 
to  the  s tandard  drawings  and sha l l  be  bo l ted  to  the  pavement  or  a t tached 
wi th  adhes ives ,  as  recommended by  the  manufac turer .   Bo l t -mounted 
un i ts  sha l l  accommodate  a  min imum of  four  anchor bo l ts  fo r  a t tachment 
to  the  pavement .   Bo l ts  fo r  secur ing sur face-mounted foundat ion  un i ts  
sha l l  be  tempered s tee l  capab le o f  5 ,000 pounds in tens ion .   Ins ta l la t ion  
o f  bo l ted  un i ts  sha l l  be as  spec i f ied  by the manufac turer .  Sur face-
mounted foundat ion  un i ts  a t tached wi th  adhes ives  sha l l  comply  wi th  the 
manufac turer ’s  recommendat ions fo r  type o f  adhes ive  and cons t ruc t ion 
procedures .  For  sur face-mounted foundat ions  fo r  f lex ib le  de l ineators ,  
shou ld  the  manufac turer  no t  spec i fy  the  ins ta l la t ion  procedures ,  the 
cont rac tor  sha l l  p ropose an  a t tachment  p lan  to  the  Engineer  fo r  
approva l .   The a t tachment  p lan  sha l l  spec i fy  the  ins ta l la t ion  procedure 
fo r  bo l ted connect ions  or ,  fo r  un i ts  a t tached wi th  adhes ives ,  the  type  o f  
adhes ive  to  be  used and the  app l ica t ion  requ i rements .   The a t tachment 
p lan  sha l l  be  submi t ted to  the Engineer  a t  leas t  two weeks pr io r  to 
ins ta l la t ion ,  and sha l l  be such tha t  the comple ted de l ineator  assembly 
sha l l  comply wi th  the  tes t ing requ i rements  spec i f ied  in  Subsec t ion  703-
2 .10  o f  the  spec i f i ca t ions.  

F lex ib le  de l ineators  sha l l  be  a t tached to  sur face-mounted foundat ions  in 
accordance wi th  the  manufac turer ’s  requ i rements .  

703-3 Construct ion Requirements:  

703-3 .01 Meta l  Posts ,  Plates ,  and Foundat ions:  

Meta l  pos ts sha l l  be cu t  and per fo ra ted  to the s izes  and shape shown 
on the  p lans .   The f in ished pos ts  sha l l  be  s tra igh t  wi th  a  permiss ib le 
to le rance in  s t ra igh tness  o f  1 /16  inch  per  3  fee t  o f  pos t  length .  
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Pos ts  on  wh ich  ga lvan iz ing has  been damaged in  t ranspor t ing,  hand l ing 
or  e rec t ing sha l l  be  repa i red  by  the  cont rac tor  a t  i t s  expense in 
accordance wi th  the  requ i rements  o f  Subsec t ion  610-3 .06  o f  the 
spec i f i ca t ions .  

Meta l  p la tes  sha l l  be  cu t  to  s ize  and shape and the  ho les  punched fo r  
mount ing a l l  in  accordance wi th  the  de ta i ls  shown on the  p lans .   The 
sur faces  and edges o f  the p la tes  sha l l  be  f ree  o f  buck les ,  warps ,  dents ,  
cock les ,  bur rs ,  and de fects  resu l t ing f rom fabr ica t ion .  

Pos ts  sha l l  be  se t  ver t ica l ly  to  l ine  a t  the loca t ions  des ignated  on the 
p lans .   Pos ts ,  except  mi lepos ts  o r  re fe rence marker  pos ts  requ i r ing 
concre te  foundat ions ,  shal l  be  se t  f i rmly  in  the ground by a  method tha t  
wi l l  no t  bend the pos t  o r  de face  the  top  o f  the  pos t .   I f  ground cond i t ions 
are  such tha t  the  pos ts  cannot  be  dr iven  wi thout  damaging the  pos ts ,  
p i lo t  ho les  sha l l  be  requ ired .   Meta l  p la tes  sha l l  be  ins ta l led  a f te r  the 
pos ts  have been se t  in  p lace .  

Pos ts  sha l l  be  p laced in  the  ground to  the  depth  shown on the  p lans .  

Foundat ions fo r  the  mi lepos t  o r  re fe rence marker  pos ts ins ta l led  on 
f reeways  sha l l  be  cons t ruc ted  to  the  de ta i ls  and d imens ions  shown on 
the  pro jec t  p lans .   Excavat ion  sha l l  con form to  the  requ i rements o f  
Subsec t ion  203-5 .03(A)  of  the  spec i f i ca t ions .  

Ex is t ing markers  and de l ineators  tha t  a re  to  remain  in  p lace  and wh ich 
have been damaged by  the  cont rac tor  sha l l  be  rep laced wi th  new ones 
a t  i ts  expense. 

703-3 .02 Flex ible  Del ineators:  

When ins ta l la t ion  o f  f lex ib le  de l ineator  assembl ies  a re  requ i red ,  the 
work  sha l l  inc lude,  bu t  no t  l imi ted  to ,  excavat ion ,  grad ing,  and pavement 
repa i r .  

The cont rac tor  sha l l  ins ta l l  e i ther  a  36- inch ,  42- inch ,  o r  48- inch 
de l ineator  a t  each locat ion  as  requ i red  to  conform to  the  he igh t  
requ i rements  spec i f ied  on  the  s tandard  drawings .   Ref lec to r  co lo r  and 
ins ta l la t ion  requ i rements  sha l l  be  as  ca l led  fo r  on  the  p lans .  

The cont rac tor  may ins ta l l  e i ther  two-p iece  or  th ree-p iece  f lex ib le 
de l ineator  assembl ies ,  unless  ind ica ted  o therwise  on  the  p lans .  

F lex ib le  de l ineators assembl ies  sha l l  be ins ta l led  wi th  d r iven  or  
concre ted  foundat ion  un i ts  as  ca l led  fo r  on  the  p lans .  

For  a reas where f lex ib le de l ineators  are  loca ted on  aspha l t  o r  concre te 
pavement ,  as shown on the  p lans ,  sur face-mounted foundat ion  un i ts  
sha l l  be  requ i red .  
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Sur face-mounted foundat ion  un i ts  sha l l  be  ins ta l led  on ly  on  sound, t igh t ,  
unbroken pavement .   Shou ld  ins ta l la t ion  o f  the  sur face-mounted 
foundat ion  un i t  damage the  pavement ,  the  cont rac tor  sha l l  repa i r  the 
damaged pavement ,  as  d i rec ted  by  the  Engineer ,  a t  no add i t iona l  cost  
to  the  Depar tment .   When a  f lex ib le  de l ineator  assembly  is  loca ted  on 
uns tab le  pavement ,  as  determined by  the  Engineer ,  the  cont rac tor  sha l l  
c lear  the  broken pavement  and ins ta l l  a  d r iven  foundat ion  un i t ,  a t  no 
add i t iona l  cos t  to  the  Depar tment .  

703-4 Method of  Measurement:  

Del ineators  and markers wi l l  be  measured by  the  un i t  fo r  each type o f  
de l ineator  and marker  fu rn ished and ins ta l led ,  regard less  o f  the  length 
o f  the  de l ineator  and co lor  o f  the  re f lec t ive  sheet ing.  

703-5 Basis  of  Payment:  

The accepted  quant i t ies o f  de l ineators  and markers ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the contrac t  uni t  p r ice  each fo r  the 
type  o f  de l ineator  o r  marker  des ignated  in  the  b idd ing schedu le ,  wh ich 
pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace ,  
inc lud ing re f lec t ive  s t r ips ,  as  spec i f ied here in  and as  shown on the 
p lans .  

No measurement  o r  payment  wi l l  be  made fo r  pavement  cu t t ing and 
repa i r ,  the  cos t  be ing cons idered as  inc luded in  the  pr ice  o f  con t rac t  
i tems.  

SECTION 704 THERMOPLASTIC PAVEMENT MARKINGS:  

704-1 Descr ipt ion:  

The work  under  th is  sect ion  sha l l  cons is t  o f  c lean ing and prepar ing 
pavement  sur faces  and fu rn ish ing and app ly ing e i ther  wh i te  o r  ye l low 
thermop las t ic  re f lec to r ized  pavement  mark ings  us ing ex t rus ion  or  r ibbon 
d ispens ing dev ices  o f  the requ i red  shape and th ickness  to  the  prepared 
pavement  sur face  a t  the  loca t ions and in  accordance wi th  the de ta i ls  
shown on the  pro jec t  p lans ,  the manufac turer 's  spec i f i ca t ions ,  and the 
requ i rements  o f  these spec i f i ca t ions .  

704-2 Mater ia ls :  

704-2 .01 Genera l  Requirements:  

The thermop las t ic  re f lec to r ized  mater ia l  sha l l  consis t  o f  a  so l id  mix tu re 
o f  heat -s tab le  res ins ,  wh i te  o r  ye l low p igment ,  in ter -mixed g lass  beads,  
f i l le r ,  and o ther  mater ia ls  in  granu lar  o r  b lock  fo rm spec i f i ca l ly  
compounded fo r  re f lec to r ized  pavement  mark ings  to  be  app l ied  to  the 
pavement  in  a  mo l ten  s ta te .   The charac ter is t ics  o f  the  l ique f ied  mater ia l  
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sha l l  be  such tha t  complete  and even coverage o f  spec i f ied  areas  to  the 
requ i red  th icknesses  is  p rov ided by  the requ i red  app l ica t ion  method and 
ra te .   Upon coo l ing to  normal  pavement  tempera ture ,  th is  mater ia l  sha l l  
p roduce an  adherent  re f lec to r ized  mark ing capab le  o f  res is t ing 
de format ion  and wear  in  the  roadway. 

On ly  thermop las t ic  mater ia ls  cur ren t ly  shown on the  Depar tment 's  
Approved Produc ts  L is t  (APL)  sha l l  be  used.   Cop ies  o f  the  most  recent 
vers ion  o f  the  APL are  ava i lab le  on  the  ADOT Research  Center  Produc t  
Eva lua t ion  Program Webs i te .  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05 o f  the  spec i f ica t ions sha l l  be  submi t ted  a long wi th 
p recer t i f i ca t ion  tes t  resu l ts  f rom the  ADOT Cent ra l  Labora tory  for  
samples  f rom each ba tch  o f  mater ia l  ob ta ined fo r  precer t i f i ca t ion  a t  the 
produc t ion  l ine  o f  the  manufac turer .  

704-2 .02 Composi t ion:  

(A)   Genera l :  

The thermop las t ic  compos i t ion  sha l l  con form to  the  fo l lowing 
requ i rements :  

Component  Percent  by Weight  
White  Yel low 

Binder  (Min . )  (Note  1)  20 20 
Ti tan ium d iox ide  (Min . )  10 1 .75 
Ye l low Lead-Free Pigmen t  (Min . )  - - - - -  1 .5 
Ref lec t ive  g lass  in te r -mix beads 
(Min . )  (Note  1)  

20 /  M 247 T1 & 
20 /  M 247 T3 

20 /  M 247 T1 & 
20 /  M 247 T3 

Ca lc ium carbonate  or  equiva len t  
f i l le r  (Max. )  30 36 .75 

Note :  
 
(1 )  As  descr ibed in  704-2 .05(C) ,  fo r  p recer t i f i ca t ion  purposes ,  

thermop las t ic  mater ia l  wi l l  be  tes ted  fo r  b inder  conten t  and g lass 
bead conten t  accord ing to  ASTM D4797.  

 
The ingred ien ts  o f  the  thermop las t ic  compos i t ion sha l l  be  thorough ly 
mixed and in  a  so l id  o r  sect iona l ized  b lock ,  or  f ree- f lowing granu lar  fo rm.  
When heated  in  a  me l t ing appara tus ,  the  mater ia l  sha l l  read i ly  l ique fy 
in to  a  un i fo rm so lu t ion .   Th is  so lu t ion  sha l l  be  f ree  f rom a l l  sk ins ,  d i r t ,  
fo re ign  ob jec ts o r  any  other  ingred ien t  wh ich  wou ld  cause b leed ing,  
s ta in ing,  b lo t t ing,  o r  d isco lo ra t ion  when app l ied  to  the  b i tuminous  or  
concre te  pavement  sur faces .  

The thermop las t ic  fo rmula t ion  sha l l  u t i l i ze  an  a lkyd  b inder .   The a lkyd 
b inder  sha l l  cons is t  o f  a  mix tu re  o f  syn the t ic  res ins ,  a t  leas t  one o f  wh ich 
is  so l id  a t  room tempera ture ,  and o f  h igh-bo i l ing-po in t  p las t ic izers .   At  
leas t  one th i rd o f  the  b inder  compos i t ion  and no  less  than 8  percent  by 
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we igh t  o f  the  en t i re  mater ia l  fo rmula t ion  sha l l  be  so l id  ma le ic -mod i f ied 
g lycero l  es te r  res in  o r  so l id  ma le ic -mod i f ied  pentaery th r i to l  es te r  res in .   
The a lkyd b inder  sha l l  no t  con ta in  any pe t ro leum-based hydrocarbon 
res ins .  

(B)   Ref lect ive  Glass Beads: 

In  add i t ion  to  incorpora t ing g lass  beads in  the  thermop las t ic  mix ,  g lass 
beads sha l l  be  even ly  app l ied  to  the  sur face  o f  the  mol ten  mater ia l  as 
spec i f ied  in  Subsec t ion  704-3 .02(G)  o f  the  spec i f i ca t ions .  

(C)   Fi l ler :  

The f i l le r  sha l l  be  a  wh i te  ca lc ium carbonate  or  equ iva len t  f i l le r  wi th  a 
compress ive  s t rength  o f  at  leas t  5 ,000 pounds per  square  inch .  

(D)   T i tanium Dioxide:  

Ti tan ium Diox ide  sha l l  con form to  the  requ i rements  o f  ASTM D476 fo r  
Type I I  (92  percent ) .  

(E)   Yel low Pigment:  

The ye l low p igment  sha l l  be  heat  res is tan t  and lead f ree .   The type o f  
ye l low p igment  sha l l  be  at  the  op t ion  o f  the  manufac turer  p rov ided tha t  
the  mater ia l  con forms to  a l l  co lo r  requ i rements  in  a  s tab le  and durab le 
fash ion  as  spec i f ied  here in .  

704-2 .03 Physica l  Character is t ics of  the  Composi t ion:  

(A)   Genera l  Requirements:  

The thermop las t ic  mater ia l  sha l l  no t  exude fumes wh ich  are  tox ic ,  
in ju r ious ,  o r  requ i re  spec ia l ized  brea th ing appara tus  when heated  to  the 
tempera ture  range spec i f ied  by  the  manufac turer  fo r  app l ica t ion .   The 
mater ia l  sha l l  remain  s table  when he ld  fo r  four  hours  a t  th is  tempera ture ,  
o r  when sub jec ted to  four  reheat ings ,  no t  exceed ing a  to ta l  o f  four  hours,  
a f te r  coo l ing to  ambient  tempera ture .   The tempera ture  v iscos i ty  
charac ter is t ics  o f  the  p las t ic  mater ia l  sha l l  remain cons tan t  th roughout 
the  reheat ings  and sha l l  show l ike  charac ter is t ics f rom batch to  ba tch .   
There  sha l l  be  no  obv ious change in co lo r  o f  the  thermop las t ic  mater ia l  
as  a  resu l t  o f  reheat ing,  and the  co lo r  o f  the  mater ia l  sha l l  no t  vary  f rom 
batch  to  ba tch .  

(B)   Color :  

The thermop las t ic  mater ia l ,  a f te r  heat ing fo r  four  hours  ±  f i ve  minu tes 
a t  425 ± 3  degrees  F and coo led  to  77  ±  3  degrees  F,  sha l l  meet  the 
fo l lowing:  
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  Whi te :  Day l igh t  re f lec tance a t  45  degrees  -  0  degrees  sha l l  be 
    70  percent  min imum.  

    Co lo r  sha l l  match  Federa l  Tes t  Standard Number  595, 
    co lo r  ch ip  no .  17925. 

  Ye l low:  Day l igh t  re f lec tance a t  45  degrees  -  0  degrees  sha l l  be 
    43  percent  min imum.  

    Co lo r  sha l l  match  Federa l  Tes t  Standard Number  595, 
    co lo r  ch ip  no .  13538. 

(C)   Retroref lectance: 

Al l  wh i te  and ye l low pavement  mark ing mater ia ls  sha l l  have the  fo l lowing 
min imum re t ro re f lec tance va lues when measured by  the  Depar tment ,  as 
descr ibed in  Subsec t ion   704-3 .02(G)  o f  the  spec i f i ca t ions ,  in  
accordance wi th  ASTM E1710 wi th in  30  days  o f  app l ica t ion ,  bu t  no 
sooner  than th ree  days  a f te r  app l ica t ion  to  the  roadway sur face .  

Product  Retroref lectance 
(mi l l icandelas)  

Retroref lectance on Chip 
Seals  (mi l l icandelas)  

Whi te  350 250 
Ye l low 200 175 

 
(D)   Sof tening Point :  

Af te r  heat ing the  thermop las t ic  mater ia l  fo r  four  hours  ±  f i ve  minu tes  a t  
425 ± 3  degrees  F and tes t ing in  accordance wi th  ASTM D36,  the  
thermop las t ic  mater ia ls  sha l l  have a  so f ten ing po in t  o f  215 ± 15 
degrees  F.  

(E)   Water  Absorpt ion and Speci f ic  Gravi ty :  

The thermop las t ic  mater ia l  sha l l  no t  exceed 0 .5 percent by we igh t  o f  
re ta ined water  when tes ted  in  accordance wi th  the  requ i rements  o f  ASTM 
D570.  

The spec i f i c  grav i ty  o f  the  mater ia l ,  as  de termined by  AASHTO T 250,  
sha l l  be  be tween 1 .85  and 2 .15 .  

(F)   Impact  Resistance:  

Af te r  heat ing the  thermop las t ic  mater ia l  fo r  four  hours  ±  f i ve  minu tes  a t  
425 ± 3  degrees  F and fo rming tes t  spec imens,  the  impact  res is tance 
sha l l  be  no t  less  than 10 inch-pounds when tes ted  in  accordance wi th 
AASHTO T 250.  
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(G)   Bond Strength:  

Af te r  heat ing the  thermop las t ic  mater ia l  fo r  four  hours  ±  f i ve  minu tes  a t  
425 ± 3  degrees  F,  the  bond s t rength  to  Por t land cement  concre te  sha l l  
be  no t  less than 180 pounds per  square inch .   The bond s t rength  sha l l  
be  de termined in accordance wi th  the procedures  spec i f ied in  AASHTO 
T 250.  

(H)   Abrasion Resistance:  

The abras ion  res is tance o f  the thermop las t ic  mater ia l  sha l l  be 
de termined by  fo rming a  representa t ive lo t  o f  the mater ia l  a t  a  th ickness 
o f  125 mi ls  on  a  4 - inch  square  mone l  pane l  ( th ickness  50  ±  1  mi l ) ,  on 
wh ich  a  su i tab le  p r imer  has  been prev ious ly  app l ied ,  and sub jec t ing i t  
to  200 revo lu t ions  on  a  Taber  Abraser  a t  25  degrees  C,  us ing H-22 
ca l ib ra ted  whee ls  we igh ted  to  250 grams.   The wear ing sur face  sha l l  be 
kept  wet  wi th  d is t i l led  water  th roughout  the  tes t .  

The max imum loss  o f  thermop las t ic  mater ia l  sha l l  be  0 .5  grams.  

( I )   Cracking Resistance at  Low Temperature:  

Af te r  heat ing the  thermop las t ic  mater ia l  fo r  four  hours  ±  f i ve  minu tes  a t  
425 ± 3  degrees  F,  app ly ing to  concre te  b locks ,  and coo l ing to  15  ±  3 
degrees ,  the  mater ia l  sha l l  show no c racks  when observed f rom a 
d is tance exceed ing 12  inches .   Tes t ing fo r  low tempera ture  c rack  
res is tance sha l l  be  in  accordance wi th  the  procedures  spec i f ied  in 
AASHTO T 250.  

(J )   Flowabi l i ty :  

Af te r  heat ing the  thermop las t ic  mater ia l  fo r  four  hours  ±  f i ve  minu tes  a t  
425 ± 3  degrees  F,  and tes t ing fo r  f lowab i l i t y  in  accordance wi th 
AASHTO T 250,  the  wh i te thermop las t ic  sha l l  have a  max imum percent 
res idue o f  18 ,  and the  ye l low thermop las t ic  sha l l  have max imum percent 
res idue o f  21 .  

(K)   Yel lowness Index:  

The wh i te  thermop las t ic  mater ia l  sha l l  no t  exceed a  ye l lowness  index  o f  
0 .12  when tes ted  in  accordance wi th  ASTM D4960.  As  descr ibed in 
Subsec t ion  704-2 .05(C)  o f  the  spec i f i ca t ions ,  fo r  p recer t i f i ca t ion 
purposes ,  thermop las t ic  mater ia l  wi l l  be  tes ted  fo r  ye l lowness  index .   
The mater ia l  wi l l  be  prepared and tes ted  in  accordance wi th  ASTM 
D4960.   The ye l lowness  index  wi l l  be  ca lcu la ted  using ASTM E313.  

(L)   Flowabi l i ty  (Extended Heat ing) :  

Af ter  heat ing the  thermoplas t ic  mater ia l  fo r  e igh t  ±  1 /2  hours  a t  425 ± 3 
degrees  F,  wi th  s t i r r ing  the  las t  s ix  hours ,  and test ing fo r  f lowab i l i t y  in  
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accordance wi th  AASHTO T 250,  the  thermop las t ic  sha l l  have a 
max imum percent  res idue o f  28 .  

(M)   Flash Point :  

The thermop las t ic  mater ia l  sha l l  have a  f lash  po in t  no t  less  than 475 
degrees  F when tes ted  in  accordance wi th  the  requ i rements  o f  ASTM 
D92.  

(N)   Storage Li fe :  

The mater ia ls  sha l l  meet the  requ i rements  o f  th is  spec i f i ca t ion  fo r  a 
per iod  o f  one year  f rom the  da te  o f  manufac ture .   The month  and year 
o f  manufac ture  sha l l  be  c lear ly  marked on  a l l  packages o f  thermop las t ic  
mater ia l .   The thermop las t ic  mater ia l  must  a lso  mel t  un i fo rmly  wi th  no  
ev idence o f  sk ins  or  unmel ted  par t ic les fo r  th is  one year  per iod .   Any 
mater ia l  wh ich  does  no t  meet  the  above requ i rements ,  o r  wh ich  is  no 
longer  wi th in  th is  one year  per iod  a t  the  t ime o f  app l ica t ion ,  sha l l  no t  be 
used.   The cont rac tor  shal l  rep lace  any  ou tda ted  mater ia l  wi th  mater ia l  
meet ing the  above per fo rmance and t ime requ i rements  a t  no  add i t iona l  
cos t  to  the  Depar tment .  

(O)   Pr imer-Sealer :  

Pr imer-sea le rs  sha l l  be  used on  Por t land cement concre te ,  o r  ex is t ing 
ho t  mix  aspha l t ic  concre te  sur faces pr io r  to app l ica t ion  o f  the 
thermop las t ic  mater ia l ,  and sha l l  be  app l ied  as  recommended by  the 
thermop las t ic  mater ia l  manufac turer .   The pr imer-sea le r  sha l l  be 
compounded spec i f i ca l ly  fo r  use  wi th  the  spec i f ied  thermop las t ic  
mater ia l .  

App l ica t ion  o f  p r imer -sea le r  wi l l  no t  be  requ i red  on  newly  p laced ho t -mix 
aspha l t ic  concre te  sur faces  pr ior  to  app l ica t ion  o f  the  thermop las t ic  
mater ia l .   

(P)   Color  Stabi l i ty :  

Using acce le ra ted  weather ing per  ASTM G155,  Cyc le  1 ,  wh i te  co lo r  
s tab i l i t y  sha l l  be  measured fo r  no  co lo r  change a f te r  500 hours  o f  
exposure ,  and ye l low colo r  s tab i l i t y  sha l l  be  measured fo r  no  co lo r  
change a f te r  1000 hours  o f  exposure .  

704-2 .04 Physica l  Requirements  for  Glass Beads:  

In te r -mix  and drop-on re f lec t ive  g lass  beads sha l l  con form to  the 
requ i rements  o f  Subsec t ion  708-2 .02  o f  the  spec i f i ca t ions ,  except  as 
no ted  here in .  

The in te r -mix  beads sha l l  con form to  AASHTO M 247 fo r  Type I  and Type 
3 ,  and may be  coated  or  uncoated  as recommended by  the manufac turer .   
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I f  uncoated  beads are  used,  the  thermop las t ic  fo rmula t ion  sha l l  be 
conf igured  to  min imize  set t l ing o f  the  in te rmix  beads when the  mater ia l  
i s  heated  and app l ied .  

Drop-on beads sha l l  con form to  the  gradat ion  requ i rements  o f  
AASHTO M 247 fo r  Type 1 ,  Type 3 ,  and Type 4 .   Type 4  drop-on g lass 
beads wi l l  on ly  be  cons idered fo r  use  on  ch ip  sea l  pavement  sur faces .  

I f  recommended by  the  manufac turer ,  the  drop-on beads sha l l  have an 
adherence coat ing.  

704-2 .05 Precert i f icat ion of  Thermoplast ic  Mater ia l :   

(A)   Genera l :  

As descr ibed in  Subsec t ion  704-2 .01  o f  the spec i f i ca t ions ,  the  cont rac tor  
sha l l  p rov ide  to  the  Engineer  a  Cer t i f i ca te  o f  Compl iance f rom the 
manufac turer  and tes t  resu l ts  f rom the  Cent ra l  Labora tory  for  samples 
f rom each ba tch  o f  mater ia l  ob ta ined fo r  p recer t i f i ca t ion  a t  the 
produc t ion  l ine o f  the manufac turer .   I f  the mater ia l  fa i l s  the 
precer t i f i ca t ion  tes t ing by  Cent ra l  Labora tory ,  the  manufac turer  sha l l  not  
supp ly  any  thermop las t ic  mater ia l  represented  by  the  fa i l ing tes t  resu l ts  
to  ADOT pro jec ts .    

(B)   Precert i f icat ion Sampl ing:  

Sampl ing o f  thermop las t ic  mater ia l  fo r  p recer t i f ica t ion  must be fo r  an 
ac t ive  ADOT pro jec t .   The manufac turer  sha l l  ob ta in  a  sample  of  
thermop las t ic  mater ia l  f rom each ba tch  o f  p roduc t ion  tha t  wi l l  be  sh ipped 
to  an  ADOT pro jec t .   The manufac turer  sha l l  se lec t  th ree  equa l  s ized 
bags ,  representa t ive  o f  thermop las t ic  mater ia l  f rom the  ba tch .   I t  i s  
recommended tha t  the  th ree  bags  be  pu l led  f rom the  in i t ia l ,  midd le ,  and 
f ina l  por t ions  o f  each ba tch  or  t ruck  load.   The manufac turer  sha l l  
p repare  a  compos i te  1-ga l lon  sample  f rom these th ree  bags  in 
accordance wi th  ASTM D7307.   The manufacturer  sha l l  sh ip  the 
compos i te  sample  to  the Cent ra l  Labora tory  a t  1221 N.  21s t  Avenue 
Phoen ix ,  AZ 85009,  a long wi th  a  Cer t i f i ca te  o f  Ana lys is ,  fo r  
p recer t i f i ca t ion  tes t ing.   The manufac turer  sha l l  iden t i fy  the 
thermop las t ic  mater ia l  wi th  the  ba tch  number ,  the ba tch  quant i ty ,  the 
ba tch  da te ,  the  manufacturer ’s  name,  and the  produc t  name.   Such 
ident i f i ca t ion  sha l l  be  shown on the  s ide  o f  the  conta iner .  

(C)   Centra l  Laboratory  Precert i f icat ion Test ing 
 Responsibi l i t ies:  

The Cent ra l  Labora tory  is  respons ib le  fo r  coord ina t ing precer t i f i ca t ion 
fo r  each ba tch  o f  thermoplas t ic  mater ia l  tha t  is  to  be  precer t i f ied .  

For  p recer t i f i ca t ion  purposes ,  thermop las t ic  mater ia l  wi l l  be  tes ted  fo r  
b inder  conten t  and g lass  bead conten t  accord ing to  ASTM D4797.   For  
ye l lowness  index ,  the  mater ia l  i s  p repared and tes ted  in  accordance wi th 
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ASTM D4960.   The ye l lowness  index  wi l l  be  calcu la ted  us ing ASTM 
E313.  

Upon comple t ion  o f  tes t ing,  the  Cent ra l  Labora tory  wi l l  p rov ide  the 
manufac turer  wi th  a  copy  o f  the  tes t  resu l ts  fo r  each tes ted  ba tch .  
Typ ica l ly ,  tes t ing wi l l  be  comple ted  wi th in  three  work ing days  o f  rece ip t  
o f  the  sample .  I f  the  mater ia l  fa i l s  the  precer t i f i ca t ion  tes t ing,  the 
manufac turer  sha l l  no t  supp ly  any  thermop las t ic  mater ia l  represented by 
the  fa i l ing tes t  resu l ts  to  ADOT pro jec ts .  

704-3 Construct ion Requirements:  

704-3 .01 Equipment:  

The equ ipment  used to  i ns ta l l  ho t  app l ied  thermop las t ic  mater ia l  sha l l  
be  cons t ruc ted  to  p rov ide  cont inuous  un i fo rm heat ing to  tempera tures 
exceed ing 400 degrees  F wh i le  mix ing and agi ta t i ng the  mater ia l .   The 
heat ing mechan ism o f  the ke t t le  sha l l  be  equ ipped wi th  a  heat  t rans fer  
med ium cons is t ing o f  o i l  o r  a i r .   The burner  f lame sha l l  no t  d i rec t ly  
con tac t  the  mater ia l  vesse l  sur face .   The mix ing and agi ta t ing  
mechan ism sha l l  be  capab le  o f  thorough ly  mix ing the  mater ia l  a t  a  ra te  
wh ich  ensures  cons tan t  un i fo rm tempera ture  d is tr ibu t ion .   The ke t t le  
sha l l  be equ ipped wi th  two tempera ture gauges:  one to  ind ica te  the 
tempera ture o f  the o i l  o r  a i r  heat  t rans fer  med ium,  and the  o ther  to 
ind ica te  the  tempera ture  o f  the  thermop las t ic  mater ia l .   The ke t t le  sha l l  
a lso  be equ ipped wi th  an  au tomat ic  thermosta t ic  con t ro l  dev ice  tha t  
a l lows fo r  pos i t i ve  tempera ture contro l  to  p revent  overheat ing or  
underheat ing o f  the  mater ia l .  

The t ruck  sha l l  be equ ipped wi th  h igh  pressure  a i r  spray  je ts  in  f ron t  o f  
the  pavement mark ing mater ia l  app l ica to rs  to remove loose mat te r  f rom 
the  pavement  sur face  where  the  mark ing mater ia l  i s  to  be  app l ied .  

Hand app l ica tor  equ ipment ,  to  be  used fo r  a l l  o ther  roadway 
ins ta l la t ions ,  sha l l  be  e i ther  se l f -con ta ined mel te r  app l ica t ion  un i ts  o r  
reservo i r  app l ica t ion un i ts  tha t  a re f i l led  f rom a  separa te mel te r  un i t .   
Bo th  types  o f  un i ts  sha l l  be  equ ipped to  ma in ta in  and measure  the 
requ i red  app l ica t ion  tempera tures .   The hand app l ica tor  equ ipment  sha l l  
be  su f f ic ien t ly  maneuverab le  to  ins ta l l  symbo ls  and legends,  and curved 
and s t ra igh t  l ines ,  bo th  longi tud ina l ly  and t ransverse ly .  

The app l ica t ion  equ ipment  sha l l  be  so  cons t ruc ted  as  to  assure 
cont inuous  un i fo rmi ty  in  the  d imens ions  o f  the  pavement  mark ing.   The 
app l ica tor  sha l l  p rov ide  a means fo r  c lean ly  cu t t ing o f f  square  pavement 
mark ings  edges and prov ide  a  method o f  app ly ing "sk ip"  and so l id  lane 
l ines .   The equ ipment  shal l  be  cons t ruc ted  to  p rov ide  vary ing wid ths  and 
th icknesses o f  pavement  mark ings .   The app l ica t ion  equ ipment  sha l l  be 
mob i le  and maneuverab le  to  the  ex ten t  tha t  s t ra igh t  l ines  can be  
fo l lowed and normal  curves  can be  made in  a  t rue arc .   The equ ipment 
opera tor  sha l l  be  loca ted  in  such a  pos i t ion  as  to  enab le  fu l l  v is ib i l i t y  of  
the  s t r ip ing appara tus .  
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The bead d ispenser  sha l l  be  capab le  o f  even ly d is t r ibu t ing g lass  beads 
a t  the  requ i red  app l ica t ion  ra te  immedia te ly  a f te r  the  app l ica t ion  o f  the 
thermop las t ic .   The bead d ispenser on  t ruck-mounted un i ts  sha l l  be 
equ ipped wi th  an au tomat ic  cu t -o f f  wh ich  is  synchron ized wi th  the  cu t -
o f f  o f  the  thermop las t ic  mater ia l .  

The heat ing ke t t le  and app l ica t ion  equ ipment  sha l l  meet  the 
requ i rements  o f  the  Nat iona l  F i re  Underwr i te rs ,  the  Nat iona l  F i re  
Pro tec t ion  Assoc ia t ion ,  and o ther  app l icab le federa l ,  s ta te  and local  
au thor i t ies .   Thermop las t ic  me l t ing un i ts ,  t rucks  or  t ra i le rs ,  sha l l  be 
equ ipped wi th  foam- type f i re  ex t ingu ishers  su i table  fo r  app l ica t ion  to 
thermop las t ic  mater ia l  tha t  is  a t  the  f lash  po in t .  

704-3 .02 Appl icat ion:  

(A)   Placement  Locat ions:  

Survey  layout  fo r  pavement  mark ings  sha l l  be  prov ided in  accordance 
wi th  Subsec t ion  925-3 .01  o f  the  spec i f i ca t ions .   On pro jec ts  tha t  inc lude 
no-pass ing zones ,  the  contac tor  sha l l  coord ina te wi th  the  ADOT No 
Pass ing Zone Crew as descr ibed in  Subsec t ion  925-3 .01 o f  the 
spec i f i ca t ions .  

Pavement  mark ings  sha l l  be  pos i t ioned as  de f ined on  the  p lans  and in 
the  spec i f i ca t ions .   When i t  becomes necessary  for  p roper  ins ta l la t ion ,  
the  Engineer  may rev ise  ind iv idua l  mark ing loca t ions  as  necessary  to 
accommodate  the  fo l lowing requ i rements :  

Mark ing l ines  sha l l  no t  be  p laced on  para l le l  const ruc t ion  or  expans ion 
jo in ts .   Longi tud ina l  l ines  sha l l  be  o f fse t  to  p rovide  2  to  4  inches  o f  
c learance f rom para l le l  cons t ruc t ion  and expans ion  jo in ts  un less 
d i rec ted  o therwise  by  the Engineer .  

P lacement  o f  symbols and legends on  cons t ruc t ion  jo in ts ,  expans ion 
jo in ts  o r  uneven pavement  sur faces  sha l l  be avo ided.   Where  the 
loca t ion  o f  cons t ruc t ion  jo in ts ,  expans ion  jo in ts  o r  o therwise  unsu i tab le 
sur faces  conf l i c ts  wi th  spec i f ied  loca t ions  fo r  symbols  o r  legends,  the 
Engineer  wi l l  des ignate  the  symbol  o r  legend locat ion .   The cont rac tor  
sha l l  iden t i fy  such loca t ion  conf l i c ts  fo r  the  Engineer 's  de terminat ion .  

(B)   Mater ia ls  Select ion and Compat ibi l i ty :  

Al l  thermop las t ic  mater ia l ,  d rop-on g lass  beads,  and pr imer-sea ler  wi l l  
be  inspec ted  and approved by  the  Engineer  p r io r  to  the i r  app l ica t ion .   
The cont rac tor  sha l l  a lso  prov ide samples o f  sa id  mater ia ls  i f  reques ted 
by  the  Engineer .  

A l l  mater ia ls  sha l l  be  proper ly  packaged and s to red .   Each conta iner  to 
be  used on  the  pro jec t  sha l l  be c lear ly  labe led to  ind ica te the fo l lowing 
in fo rmat ion :  
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(1 )  Nature ,  type ,  and fo rmulat ion  o f  the  mater ia l ;  

(2 )  Manufac turer ,  ba tch  number ,  and da te  o f  manufac ture ;  
and 

(3 )  App l ica t ion  requ i rements  and cons t ra in ts .  

Prepara t ion  and app l ica t ion  equ ipment  sha l l  be  in  accordance wi th  the 
p lans  and spec i f i ca t ions ,  and sha l l  con form to  the  recommendat ions  o f  
the  mater ia ls  manufac turer .  

Incompat ib le mater ia ls  sha l l  no t  be used together .   The cont rac tor  sha l l  
no t  combine  a lkyd  and hydrocarbon mater ia ls  in  p repara t ion  or  
app l ica t ion  equ ipment .    

(C)   Equipment  Inspect ions and Def ic iencies:  

The cont rac tor  sha l l  make da i ly  ma in tenance and opera t ion  inspec t ions 
o f  a l l  app l ica t ion  equ ipment  to ensure  tha t  i t  i s  operab le  wi th in  the 
requ i rements  o f  the  spec i f i ca t ions .   The cont ractor  sha l l  in fo rm the 
Engineer  o f  any  equ ipment  b reakdowns,  in te rmi t ten t  ma l func t ions ,  o r  
o ther  cond i t ions  tha t  may impact  the  proper  appl ica t ion  o f  spec i f ied 
mark ings .   Any  equ ipment judged to be unsu i tab le by  the Engineer  sha l l  
be  repa i red  or  rep laced. 

(D)   Pavement  Surface:  

The cont rac tor  sha l l  remove a l l  d i r t ,  dus t ,  loose sur fac ing mater ia ls ,  
poor ly  adhered ex is t ing mark ings ,  o r  o ther  de t r imenta l  mater ia l  f rom the  
road sur face  pr io r  to  app l ica t ion  o f  the  thermop las t ic  mater ia l .  

The method o f  c lean ing the  sur face  is  sub jec t  to  approva l  by  the 
Engineer  and sha l l  inc lude sweep ing and the  use o f  h igh-pressure  a i r  
spray .   The method o f  sur face  prepara t ion  sha l l  a lso  be in  accordance 
wi th  the  recommendat ions  o f  the  thermop las t ic  mater ia l  manufac turer .   
Loose mater ia l  inc lud ing a l l  gr ind ings  and ob l i te ra ted  mark ings  sha l l  be 
removed f rom the  pavement  sur face  and d isposed of  p roper ly .  

When thermop las t ic  mark ings  are  to  be  app l ied  to  new Por t land cement 
concre te  pavement ,  any cur ing compound present sha l l  be  removed by 
means o f  a h igh-pressure  water  je t  o r  sandblas t ing,  fo l lowed by 
sweep ing and h igh-pressure  a i r  spray .   The cur ing compound sha l l  be 
removed a t  leas t  2  inches  beyond the en t i re per imeter  o f  each mark ing 
to  be  ins ta l led .  

At  the  t ime o f  app l ica t ion o f  pr imer-sea le r  and thermop las t ics ,  the  road 
sur face  sha l l  be  abso lu te ly  d ry  wi th  no  de tec tab le  or  measurab le  sur face 
or  near -sur face  dampness .   I f  p rec ip i ta t ion  or  o ther  sur face  wet t ing is  
imminent ,  a l l  mark ing opera t ions  sha l l  be  s topped.   I f  any  sur face 
dampness  is  de tec ted  dur ing mark ing ac t iv i t ies ,  mark ing opera t ions  sha l l  
be  s topped un t i l  the  pavement  d r ies .   I f  the  ho t -app l ied thermop las t ic  
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mark ing b l is te rs  upon app l ica t ion ,  mark ing opera t ions  sha l l  be  s topped 
un t i l  the  cause,  po ten t ia l ly  inc lud ing subsur face  mois tu re ,  is  de termined 
and cor rec ted .  

(E)   Pr imer  Appl icat ion:  

On both  o ld  and new Por t land cement  concre te  pavement ,  a  p r imer-
sea le r  sha l l  be used i f  recommended by  the  thermop las t ic  manufac turer .   
The pr imer -sea le r  sha l l  be  app l ied  a t  the  manufac turer 's  recommended 
app l ica t ion  ra tes  pr io r  to  p lac ing the  thermop las t ic  mater ia l .   The pr imer-
sea le r  sha l l  be  a l lowed to  se t  up  fo r  the  manufac turer 's  spec i f ied  cure 
or  evapora t ion  t ime,  and sha l l  be  f ree  o f  so lvent  and water  when the 
thermop las t ic  is  app l ied .  

The thermop las t ic  mater ia l  sha l l  be  app l ied  to  p r imed pavement  sur faces 
wi th in  the  work ing t ime  spec i f ied  by  the  pr imer -sea le r  and thermop las t ic  
mater ia ls  manufac turers .   I f  the  pr imed sur faces  are  no t  marked wi th in 
these t ime l imi ts ,  the  cont rac tor  sha l l  re -pr ime the  sur faces  as  requ i red 
by  the  manufac turer  a t  no  add i t iona l  cos t  to  the  Depar tment .   I f  an  epoxy 
pr imer  is  used,  the  thermop las t ic  app l ica t ion  sha l l  be  comple ted  be fore 
the  epoxy  has  cured .  

Improper  p r imer -sea le r  app l ica t ion  may resu l t  in  bond fa i lu re  be tween 
the  thermop las t ic  and the  pavement  sur face  and may cause the 
thermop las t ic  sur face  to p inho le o r  b l is te r .   Shou ld  these cond i t ions 
occur ,  a l l  app l ica t ion  opera t ions  sha l l  s top  un t i l  the  cause is  de termined 
and correc ted .   A l l  such  de fec t ive  mark ings  sha l l  be  removed and 
rep laced a t  no  add i t iona l  cos t  to  the  Depar tment .  

(F)   Pavement  Temperatures:  

Ext ruded r ibbon-gun app l ica t ion  procedures  sha l l  no t  be  used i f  the  wind 
ch i l l  fac to r  is  be low 65 degrees  F.  

For  o ther  app l ica t ion  procedures ,  the  road sur face  tempera ture  a t  the 
t ime o f  app l ica t ion  sha l l  be  a  min imum of  55  degrees  F and r is ing.  

I f  a t  any  t ime dur ing mark ing opera t ions  the  a i r  o r  pavement  tempera ture 
fa l ls  be low these requ i rements ,  a l l  mark ing opera t ions  sha l l  s top .  

(G)   Thermoplast ic  Appl icat ion:  

The thermop las t ic  pavement  mark ing mater ia l  sha l l  be  p laced a f te r  30 
ca lendar  days  bu t  be fore  60  ca lendar days  a f te r  comple t ion  o f  the  f inal  
pavement  sur face ,  o r  as  d i rec ted  by  the  Engineer .  

The thermop las t ic  pavement  mark ing mater ia l  shal l  be  ex t ruded on  to 
the  pavement  sur face  a t  a  mater ia l  tempera ture  be tween 385 and 415 
degrees  F,  depend ing on  manufac turer 's  recommendat ions ,  ambien t  a i r  
and pavement  tempera tures ,  and the  na ture o f  the  pavement  sur face.   

TABLE OF CONTENTS INDEX



SECTION 704 

742 
 

The cont rac tor  sha l l  ver i fy  tempera ture requ i rements  wi th  a non-contac t  
in f ra red  thermometer  as  d i rec ted  by  the  Engineer .  

The thermop las t ic  mater ia l  tempera tures  sha l l  no t  exceed 450 
degrees  F.   Mater ia l  tempera tures  exceed ing 440 degrees  F sha l l  be 
a l lowed fo r  shor t  per iods  o f  t ime;  however ,  in  no case sha l l  the mater ia l  
be  he ld fo r  more  than four  hours a t  tempera tures  above 440 degrees  F.   
To ta l  heat ing t ime fo r  any  ba tch  o f  mater ia l  sha l l  no t  exceed s ix  hours .   
The cont rac tor  sha l l  no te  in  the  tempera ture log the  t ime when each 
ba tch  o f  thermop las t ic  mater ia l  i s  f i rs t  heated .   The s ta r t  o f  heat ing t ime 
sha l l  a lso  be  marked on  the  s ide  o f  the  ke t t le  to  wh ich  i t  app l ies .  

Drop-on g lass  beads sha l l  be  mechan ica l ly  depos i ted  in to  the 
thermop las t ic  mater ia l  immedia te ly  a f te r  the  thermop las t ic  mark ing is  
app l ied ,  us ing a  doub le  drop  method.   One drop  sha l l  be  Type 1  g lass 
beads and the  o ther  d rop  sha l l  be  Type 3  g lass  beads.   Doub le  d rop 
methods  us ing a l l  Type 1  or  Type 3  beads fo r  bo th  d rops  wi l l  no t  be 
a l lowed.   Pr io r  to  the  app l ica t ion  o f  thermoplas t ic  mater ia l ,  the 
cont rac tor  sha l l  p rov ide  to  the depar tment ,  in  wr i t ing,  the  drop-on bead 
mix  package tha t  inc ludes  the  type  o f  g lass  beads as  descr ibed in 
AASHTO M 247 and the  drop  ra te  in  pounds per  100 square  fee t  used in 
each drop .  

The d ispensers  sha l l  even ly  d is t r ibu te  the  beads in  the  thermop las t ic  
mater ia l .   Glass  beads sha l l  be  embedded in the  sur face o f  the 
thermop las t ic  to  a  depth o f  be tween 50  and 60  percent  o f  the  bead 
d iameter .   I f  the g lass  beads do no t  adhere  to  the thermop las t ic  mark ing,  
opera t ions  sha l l  be  s topped un t i l  the  prob lem has  been cor rec ted .  

Un less  o therwise  spec i f ied ,  a l l  thermop las t ic  pavement  mark ings  sha l l  
be  ex t ruded,  and sha l l  be  a  min imum of  90  mi ls  th ick .   The thermop las t ic  
th ickness  sha l l  be un i form and cons is ten t  th roughout  the to ta l  length  o f  
the  mark ing pro jec t .  

For  thermop las t ic  measured 80 mi ls  o r  less  in  th ickness ,  a  second 
app l ica t ion  o f  ex t ruded 90  mi l  th ick  thermop last ic  meet ing a l l  the  
requ i rements  o f  the  spec i f i ca t ions  sha l l  be  p laced over  the  or ig inal  
app l ica t ion .  

For  ch ip  sea l  pavement sur faces ,  thermop las t ic  pavement  mark ings  sha l l  
be  ex t ruded and sha l l  be a  min imum of  120 mi ls  th ick .   The thermop las t ic  
th ickness  sha l l  be un i form and cons is ten t  th roughout  the to ta l  length  o f  
the  mark ing pro jec t .   The drop-on g lass  beads sha l l  be  mechan ica l ly  
depos i ted  in to  the  thermop las t ic  mater ia l  immedia te ly  a f te r  the 
thermop las t ic  mark ing is  app l ied ,  us ing a t  a  doub le  d rop  method.   One 
drop  sha l l  be  Type 1  g lass  beads and the  o ther  d rop  sha l l  be  Type 3  or  
Type 4  g lass  beads.   Doub le  d rop  methods  us ing on ly  one type o f  g lass 
beads fo r  bo th d rops  wi l l  no t  be  a l lowed.   Pr io r  to  the app l ica t ion o f  
thermop las t ic  mater ia l ,  the  cont rac tor  sha l l  p rov ide  to  the  depar tment,  
in  wr i t ing,  the  drop-on bead mix  package tha t  inc ludes  the  type  o f  g lass 
beads as  descr ibed in  AASHTO M 247  and the  drop  ra te  in  pounds per 
100 square  fee t  used in  each drop .  
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For  ch ip  sea l  pavement  sur faces ,  fo r  thermop las t ic  measured 120 mi ls  
o r  less  in  th ickness ,  a second app l ica t ion  o f  ext ruded 80  mi l  th ick 
thermop las t ic  meet ing a l l  the  requ i rements  o f  the spec i f i ca t ions  sha l l  be 
p laced over  the  or ig ina l  app l ica t ion .  

The cont rac tor  sha l l  per fo rm per iod ic  spot  checks  o f  thermop las t ic  
mater ia l  to  ver i fy  tha t  the requ i red  th ickness  has  been a t ta ined. 

The f in ished thermop las t ic  l ine sha l l  have we l l  def ined edges and be 
f ree  f rom wav iness .   La tera l  dev ia t ion  o f  the  thermop las t ic  l ine  sha l l  not  
exceed 1  inch  in  100 fee t .   The longi tud ina l  dev ia t ion  o f  a  pa in ted 
segment  and gap sha l l  no t  vary  more  than 6  inches  in  a  40- foo t  cyc le .   
The ac tua l  wid th o f  l ine sha l l  be  wi th in  the  l imi ts  spec i f ied  in  the 
fo l lowing tab le ,  accord ing to  the  wid th  o f  l ine  ca l led  fo r  on  the  p lans :  

Plan Width  Actual  Width  
4 inches 4  to  4 -1 /2  inches 
6  inches 6  to  7  inches 
8  inches 8  to  9  inches 

Over  8  inches ±  1  inch 
 
Af te r  app l ica t ion  and su f f ic ien t  d ry ing t ime,  the  thermop las t ic  mark ing 
sha l l  show no apprec iab le  de format ion  or  d isco lo ra t ion  under  loca l  
t ra f f i c  cond i t ions wi th  a i r  and road tempera tures  ranging f rom -10  to  180 
degrees  F.   The dry ing  t ime sha l l  be  de f ined as  the  min imum e lapsed 
t ime,  a f te r  app l ica t ion ,  when the  thermop las t ic  pavement  mark ings  sha l l  
have and re ta in the charac ter is t ics  requ i red here in ,  and a f ter  wh ich 
normal  t ra f f i c  wi l l  leave no  impress ion  or  impr in t  on  the  newly  app l ied 
mark ing.   When app l ied wi th in  a  tempera ture  range o f  400 ± 15 
degrees  F and th ickness  o f  0 .090 inches ,  the  mater ia l  sha l l  se t  to  bear 
t ra f f i c  in  no t  more than two minutes  when the  a i r  and pavement sur face 
tempera tures  are  approx imate ly  50 ±  3 degrees  F and no t  more  than 10 
minu tes  when the  a i r  and road sur face  tempera tures  are  approx imate ly 
90  ±  3  degrees F.   The Engineer  may conduct  f ie ld tes ts  in  accordance 
wi th  ASTM D711 to  ver i fy  ac tua l  d ry ing t imes.  

704-3 .03 Sampl ing and Test ing of  In-Place Thermoplast ic  
Mater ia l :  

(A)   Thickness Test ing:  

Random spot  checks  o f  the  thermop las t ic  th ickness wi l l  be  made by  the 
Engineer  to  ensure  conformance wi th  the  requ i red c r i te r ia .   Suggested  
spot  check  procedures  inc lude the  fo l lowing:  

Wet :  Th ickness  can be  f ie ld tes ted  immedia te ly  a f te r  the 
thermop las t ic  mark ing is  app l ied  by  inser t ing a th in ,  
graduated  mach in is t  ru le o r  s imi la r  ins t rument  in to  the 
mol ten  thermop las t ic  to the  depth  o f  the  pavement 
sur face .   The th ickness is  then de termined v isua l ly  by 
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no t ing on  the  sca le  the depth o f  the  penet ra t ion  or  
coa t ing o f  the  ins t rument .  

Dr ied :  Th ickness  can be  f ie ld  tes ted  by  p lac ing a  smal l  f la t  
sheet o f  meta l  o r  duc t  tape wi th  a  known th ickness 
immedia te ly  ahead o f  the  s t r ip ing appara tus .   Af te r  
s t r ip ing,  remove the  sample  and use a  su i tab le 
measur ing dev ice ,  such as  a  ca l iper  or  mic rometer ,  to  
de termine the  th ickness  of  the  dr ied  mark ing.  

Th ickness wi l l  be  tes ted  a t  a  min imum of  two loca t ions ,  randomly 
se lec ted in any g iven mi le ,  us ing the  “Dr ied” method.   The th ickness 
measurement inc ludes  g lass  beads.  Th ickness  sampl ing loca t ions  do  no t  
requ i re  reapp l ica t ion  over the  gaps  c rea ted  when remov ing tape/p la te .  

Th ickness  wi l l  be  measured wi th  a  d ig i ta l  ca l iper  capab le  o f  measur ing 
to  the  neares t  thousandth o f  an  inch .  

(B)   Retroref lectance Test ing:  

The Depar tment  wi l l  no t i fy  the  cont rac tor  72 hours  p r io r  to  tes t ing.  
Ret ro re f lec tance tes t ing wi l l  be  per fo rmed every 0 .2  mi le ,  wi th  four 
read ings  taken a t  each loca t ion .   The four  read ings  wi l l  be  taken 
randomly  wi th in  a  10  foot  sec t ion .   The average o f  the  four  read ings 
sha l l  be  the  resu l t  fo r  tha t  loca t ion .   Shou ld  the  average o f  these 
read ings  no t  meet  the  requ i red  re t ro re f lec tance va lues ,  a  second tes t  o f  
four  read ings  wi l l  be  per formed 50 foo t  fo rward  f rom the  fa i l ing tes t .   The 
h igher  average va lue  o f  the  two tes ts  wi l l  de termine  the  resu l ts  fo r  tha t  
loca t ion .   The Depar tment  wi l l  p rov ide  raw tes t  resu l ts  to  the  cont rac tor . 

Ret ro re f lec tance tes t ing wi l l  be  per fo rmed in  the  d i rec t ion  o f  t ra f f i c .   On 
roadways where  ye l low s tr ipes  separa te  oppos ing t ra f f i c ,  tes t ing is  done 
in  bo th  d i rec t ions  ( two loca t ions  per  0 .2  mi les ,  one in  each d i rec t ion) .   

Transverse and symbol  mark ings  wi l l  no t  be  sub ject  to  re t ro re f lec tance 
tes t ing.  

Longi tud ina l  l ines  less  than 0 .2  mi les  (such as  12  inch  wh i te  tu rn  lanes) ,  
regard less  o f  length ,  must be  tes ted .   A s ingle  tes t  of  four  read ings  sha l l  
be  taken a t  the  approx imate  midpo in t  o f  each l ine .   Shou ld  the  average 
o f  these read ings  no t  meet  the  requ i red  re t ro re f lec tance va lues ,  a 
second tes t  o f  four  read ings  wi l l  be  per fo rmed a t  the  approx imate  ha l f  
way  po in t  be tween the  midpo in t  and the  end.   The h igher  average va lue 
o f  the  two tes ts  wi l l  de termine  the  resu l ts  fo r  tha t  loca t ion .  

Al l  mark ings  tha t  fa i l  to  meet  these min imums wi l l  requ i re  reapp l ica t ion 
and re tes t ing o f  s t r ip ing mater ia ls .   Reapp l ica t ion sha l l  s ta r t  f rom the 
loca t ion o f  a  pass ing tes t ,  ac ross  the  fa i lu re  a rea(s ) ,  to  the  nex t  pass ing 
tes t  loca t ion .   For  thermop las t ic  sec t ions  app l ied on  aspha l t  de termined 
to  be  de f ic ien t  in  re t ro re f lec tance,  a  second app l ica t ion  o f  80  mi ls  sha l l  
be  app l ied .   The reapp l ica t ion  does  no t  requ i re  remova l  o f  the  de f ic ient  
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sec t ion .   For  thermop las t ic  app l ied  on  bo th  PCCP and concre te  b r idge 
decks  tha t  a re  de termined to  be  de f ic ien t  in  re t ro re f lec tance,  the  fa i l ing 
app l ica t ion  sha l l  be  removed and reapp l ied .  

Depend ing on  the  ex ten t  o f  fa i l ing pavement  mark ings ,  i t  may no t  be  
prac t ica l  to  re tes t  wi th  the  re f lec tometer .   In  tha t  case,  the  Depar tment 
may per fo rm a  v isua l  n igh t t ime inspec t ion .   I f  the s t r ip ing appears  as 
br igh t  as  o r  b r igh ter  than the  ad jacent  s t r ip ing that  meets  the  requ i red  
re t ro re f lec tance,  the  Engineer  may accept  the  reapp l ica t ion .    

Shou ld  re tes ts  fo r  the  reapp l ica t ion  o f  thermop las t ic  pavement  mark ings  
fa i l  to  meet  the  requ i red  min imum re t ro re f lec tance,  the  cont rac tor  sha l l  
remove the  en t i re  s t r ipe  down to  the  road sur face .  

(C)   Ver i f icat ion Sampl ing for  Composi te  Test ing of  In-
 Place Thermoplast ic :  

At  the  d isc re t ion  o f  the  Engineer ,  thermop las t ic  mater ia l  may be  sampled 
on  the  pro jec t  a t  any  t ime dur ing the  cons t ruc t ion  o f  the  pro jec t  fo r  
ver i f i ca t ion tes t ing.  The thermop las t ic  mater ia l  sha l l  be  f ie ld sampled 
u t i l i z ing a  4 - inch  by  12- inch  ga lvan ized sheet meta l  p la te  dur ing 
thermop las t ic  app l ica t ion.  The ga lvan ized sheet  meta l  p la te  sha l l  be 
sprayed wi th  thermop last ic  mater ia l  wi thout  add i t iona l  app l ica t ion  of  
g lass  beads.  When sampl ing beh ind  a  s t r ip ing t ruck ,  the  sample  wi l l  be  
ob ta ined randomly  f rom the  drop  nozz le  a f te r  a t  least  150 fee t  o f  s t r ip ing 
has  been p laced.  Once the  sample  is  no  longer  in  a  mo l ten  s ta te  and 
has  coo led  su f f ic ien t ly ,  i t  sha l l  remain  a t tached to the  sampl ing p la te  
and be  s to red  in  a  p las t ic  bag.  

For  mo l ten  samples taken in  the  f ie ld fo r  ver i f i ca t ion  tes t ing,  the 
cont rac tor  sha l l  per fo rm the  sampl ing under  the observa t ion  o f  the 
Engineer .  

704-4 Method of  Measurement:  

Thermop las t ic  pavement longi tud ina l  mark ings  ( i .e .  edge l ines ,  lane 
l ines ,  and gore  l ines)  and t ransverse  mark ings  ( i .e .  c ross-wa lks ,  s top 
bars ,  c ross ha tch ,  chevron l ines ,  and ra i l road mark ings)  wi l l  be 
measured by  the  l inear  foo t  a long the  center  l ine  o f  the  pavement  
mark ing l ine  and wi l l  be  based on  a  4 - inch-wide  l ine .   Measurement  fo r  
s t r ip ing wi th  a  p lan  wid th  grea ter  o r  less  than the  bas ic  4  inches  as 
shown on the  p lans  or  d i rec ted  by  the  Engineer  wi l l  be  made by  the  same 
method and then ad jus ted by  the  fo l lowing fac to r :  

P lan  Wid th  o f  St r ip ing ( inches)  x  L inear  Feet 
4  ( inches) 

No measurement wi l l  be  made o f  the  number o f  l inear  fee t  o f  gaps  in 
dashed l ines .  
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Doub le  mark ing l ines ,  cons is t ing o f  two 4- inch-wide  s t r ipes ,  wi l l  be  
measured as  two ind iv idua l  mark ing l ines .   Crosswalk  l ines ,  s top  bars ,  
s top  l ines ,  gore  l ines ,  cross  ha tch  l ines ,  chevron l ines  and ra i l road 
mark ing t ransverse  l ines wi l l  be  measured fo r  cen ter l ine  length  and 
ad jus ted  fo r  wid ths  o ther  than 4  inches ,  as  de f ined above. 

Thermop las t ic  pavement mark ing symbols ,  such as d iamonds, o r  s ingle ,  
doub le ,  o r  t r ip le  a r rows,  wi l l  be  measured by  each un i t  app l ied .   Each 
pavement  symbol ,  as  shown on the  p lans ,  wi l l  be  cons idered a  un i t .  

Thermop las t ic  pavement mark ing legends,  de f ined as  a  comple te  le t te r  
group ing such as  "SCHOOL,"  "XING,"  "STOP,"  “RR,”  o r  "ONLY." ,  wi l l  be  
measured by  each un i t  app l ied .   Each pavement  legend,  as  shown on 
the  p lans ,  wi l l  be  cons idered a  un i t .  

No separa te  measurement  o r  payment  wi l l  be  made fo r  c lean ing and 
prepar ing the  pavement sur face ,  inc lud ing abras ive sweep ing and h igh-
pressure  a i r  spray ,  and for  d isposa l  o f  excess  mater ia ls ,  c lean ing f lu ids ,  
and empty  mater ia l  con ta iners ,  the  cos t  be ing cons idered as  inc luded in 
cont rac t  i tems.  

Remova l  o f  cur ing compound f rom new Por t land cement  concre te 
pavement  and the  app l ica t ion  o f  p r imer-sea le r ,  wi l l  be  measured a long 
the  center l ine  o f  the  l ine  o f  cur ing compound be ing removed or  the  l ine 
o f  p r imer -sea le r  be ing app l ied  or  by  the  un i t  each fo r  symbols  and 
legends,  as  appropr ia te .  Measurement  o f  a  l ine  o f  remova l  o f  cur ing 
compound or  a  l ine  o f  app l ica t ion  o f  p r imer -sea le r  wi l l  be  based on  a 4 -
inch  wide  l ine ,  and shal l  be  measured by  the  l inear  foo t ,  and in 
accordance wi th  the  i tems o f  work es tab l ished in  the b id schedu le.   
Measurement  fo r  lengths  o f  remova l  o f  cur ing compound or  app l ica t ion 
o f  p r imer -sea le r  wi th  a  p lan  wid th  grea ter  than 4  inches  as  shown on the 
p lans  or  d i rec ted  by  the  Engineer  wi l l  be  made by  the  same method and 
then ad jus ted  by  the  fo l lowing fac to r :  

P lan  Wid th  ( inches)  x  L inear  Feet 
4  ( inches) 

The p lan wid th  wi l l  inc lude an ex t ra  4 inches  –  2 inches  on  each s ide  – 
beyond the  p lan  wid th  of  pavement  mark ing and wi l l  be  based on  a 
cont inuous  length  o f  pavement  mark ing l ines  un less  ind ica ted  on  the 
pro jec t  p lans .  

704-5 Basis  of  Payment:  

The accepted  quant i t ies  of  thermop las t ic  pavement  mark ings  o f  the  type 
spec i f ied  in  the  b idd ing schedu le ,  measured as  prov ided above,  wi l l  be  
pa id  fo r  a t  the cont rac t  uni t  p r ice ,  comple te in  p lace,  inc lud ing pavement 
sur face  prepara t ion  and g lass  beads.  

The accepted  quant i t ies fo r  remova l  o f  cur ing compound f rom new 
Por t land cement  concre te  pavement  and the  app l ica t ion  o f  p r imer-
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sea le r ,  measured as  provided above,  wi l l  be  pa id  fo r  a t  the  respec t ive  
cont rac t  un i t  p r ices ,  under  the  i tems o f  work  es tab l ished in  the  b id  
schedu le .  

SECTION 705 PREFORMED PAVEMENT MARKING:  

705-1 Descr ipt ion:  

(A)   Genera l :  

The work  under  th is  sect ion  sha l l  cons is t  o f  fu rn ish ing a l l  mater ia ls ,  
p repar ing the  pavement  sur face  and app ly ing preformed re f lec to r ized 
pavement  mark ing tape,  and pre formed thermop las t ic  a r rows,  symbols,  
and legends to  the  pavement  in  accordance wi th  the  de ta i ls  shown on 
the  pro jec t  p lans  and the  requ i rements  o f  the  spec i f i ca t ions .  

Al l  mark ings  sha l l  be re f lec to r ized  wi th  g lass  beads or  o ther 
re t ro re f lec t ive  par t ic les  un i fo rmly  d is t r ibu ted  th roughout  the  en t i re  c ross 
sec t ion  and bonded to  the top  sur face  o f  the  mater ia l .   A l l  mark ings  sha l l  
comply  wi th  the  re t ro re f lec tance requ i rements  o f  Subsec t ion  705-2 .05  o f  
the  spec i f i ca t ions .   When glass  beads are  used to  re f lec to r ize mark ings ,  
the  g lass  bead proper t ies sha l l  a lso  comply  wi th  Subsec t ion  705-2 .06  of  
the  spec i f i ca t ions .  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .  

Pre formed pavement  mark ing tape and pre formed thermop las t ic  a r rows, 
symbols  and legends sha l l  be  l imi ted  to the  fo l lowing app l ica t ions un less 
o therwise  spec i f ied  in  the cont rac t  documents :  

A l i s t  o f  approved manufac turers and d is t r ibu ters  o f  Type I ,  I I ,  I I I ,  and 
IV pre formed pavement  mark ing mater ia ls  is  shown on the  Depar tment ’s  
Approved Produc t  L is t  (APL) .   The most  recent  vers ion  is  ava i lab le  on 
the  ADOT Research  Center  Produc t  Eva lua t ion  Program Webs i te .  

(B)   Preformed Pavement  Mark ings -  Type I  (Permanent) :  

Type I  sha l l  be  a  genera l  purpose h igh  durab i l i t y  ret ro re f lec t ive ,  p l ian t ,  
po lymer  f i lm fo r  p re fo rmed long l ine  and shor t  l ine  s t r ip ing,  a r rows, 
symbols ,  and legends to  be  used fo r  f ina l  permanent pavement  mark ings .   
Type I  sha l l  be  capab le o f  per fo rming as  spec i f ied  here in  when sub jec ted 
to  h igh  t ra f f i c  vo lumes and severe  wear cond i t ions  such as  repeated 
shear  ac t ion  f rom crossover  o r  encroachment  on  edge and 
channe l iza t ion  l ines ,  s ta r t ing,  s topp ing,  and tu rn ing movements .  
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(C)   Preformed Pavement  Mark ings -  Type  I I  (Temporary  -  
 Removable) :  

Type I I  sha l l  be  a  removable  p re fo rmed re t ro re f lec t ive  pavement  mark ing 
capab le  o f  per fo rming as  temporary  pavement  mark ings  fo r  long l ine  and 
shor t  l ine  s tr ip ing,  a r rows,  symbols ,  and legends fo r  the dura t ion o f  a 
normal  cons t ruc t ion  season.   I t  sha l l  be  a  nonmeta l l i c  mix tu re  o f  h igh 
qua l i ty  mater ia ls  and sha l l  be  capab le  o f  be ing removed in tac t  o r  in  la rge 
p ieces e i ther manua l ly  o r  wi th  a  recommended ro l l  up  dev ice .   Type I I  
sha l l  be  used on f in ished pavement  sur faces where  t ra f f ic  con t ro l  o r  
channe l iza t ion th rough the  cons t ruc t ion  zone is  temporary  requ i r ing 
remova l  p r io r  to  f ina l  pavement  mark ings .  

(D)   Preformed Pavement  Mark ings -  Type  I I I  (Temporary  -  
 Nonremovable) :  

Type I I I  sha l l  be  a  nonremovab le  p re fo rmed re t ro re f lec t ive f i lm on  a 
conformab le  meta l l i c  back ing capab le  o f  per fo rming as  temporary  long 
l ine  pavement  mark ings  fo r  the  dura t ion  o f  a  normal  cons t ruc t ion  season.  
Type I I I  sha l l  be  used in  cons t ruc t ion  zones where  remova l  is  
unnecessary  due to  p lacement  o f  fu tu re pav ing courses  or  where 
pavement  wi l l  be  removed,  ob l i te ra ted  or  abandoned a t  the  comple t ion 
o f  the  pro jec t .  

(E)   Preformed Thermoplast ic  Pavement  Mark ings –  Type 
 IV (Permanent) :  

Type IV sha l l  be  a  h igh  durab i l i t y ,  re t ro re f lec t ive ,  p l ian t ,  p re fo rmed 
thermop las t ic  produc t  to  be  used fo r  f ina l  permanent  a r rows,  symbols,  
legends,  and shor t  l ine  ( t ransverse)  s t r ipes .   Type IV sha l l  be  capab le 
o f  per fo rming as  spec i f ied here in  when sub jec ted  to h igh  t ra f f i c  vo lumes 
and severe  wear  cond i t ions  such as  repeated shear  ac t ion  f rom 
crossover  o r  encroachment  on  edge and channe l iza t ion  l ines ,  s ta r t ing,  
s topp ing,  and tu rn ing movements .  

705-2 Mater ia ls :  

705-2 .01 Preformed Pavement  Mark ings -  Type I  (Permanent) :  

(A)   Genera l :  

Type I  p re fo rmed pavement  mark ing mater ia l  sha l l  cons is t  o f  a 
homogeneous,  ex t ruded,  p re- fabr ica ted  wh i te  o r  yel low f i lm  o f  spec i f ied  
th ickness  and wid th  tha t  sha l l  be  capab le  o f  be ing a f f ixed  to  Por t land 
cement  concre te  o r  non-b leed ing b i tuminous  pavements  per  the 
manufac turer ’s  requ i rements ,  e i ther  on  the  pavement  sur face or ,  when 
spec i f ied on  the  p lans ,  in la id  in to  a  cu t -ou t  groove.   The pre formed 
p las t ic  f i lm sha l l  be  weather  res is tan t  and th rough normal  t ra f f i c  wear  
sha l l  show no apprec iable  fad ing,  l i f t ing,  loss  o f  sk id  res is tance,  or  
shr inkage or  s ign i f i can t  tear ing,  ro l l  back ,  o r  o ther  s igns  o f  poor 
adhes ion  th roughout  the  use fu l  l i fe  o f  the  mark ing.  
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When ex t ruded,  the  p las t ic  f i lm wi thout  adhes ive  sha l l  be  a  min imum of  
0 .065 inch  th ick .   The p las t ic  f i lm as  supp l ied  sha l l  be  o f  good 
appearance,  f ree  o f  c racks  and d isco lo ra t ions ,  and the  edges sha l l  be 
c lean-cu t  and we l l  de f ined.   The p las t ic  f i lm sha l l  be  supp l ied  comple te 
wi th  a  p recoated ,  fac to ry-app l ied  pressure  sens i t ive  adhes ive  back ing 
wi th  a  p ro tec t ive  re lease paper ,  o r  i t  may be  fu rn ished wi th  separa te 
adhes ive  as recommended by  the  manufac turer .   A sur face  prepara t ion 
pr imer  sha l l  a lso  be  app l ied  i f  recommended by  the  manufac turer .   
Whether  the  adhes ive  is  precoated  or  supp l ied  separa te ly ,  the  adhes ive 
sha l l  be such as to  a l low the  p las t ic  f i lm to  be repos i t ioned on  the 
pavement  sur face  to  wh ich  i t  i s  app l ied  be fore  permanent ly  f i x ing i t  in  
i ts  f ina l  pos i t ion  wi th  a  downward  pressure .  

Al l  wh i te  and ye l low Type I  pavement  mark ings  sha l l  be  war ran ted by 
the  manufac turer  to  re ta in  co lo r  and adherence to  the  pavement ,  and to 
re ta in  a min imum re t ro re f lec tance o f  no t  less  than 100 
mi l l i cande las /m2 / lux  fo r  a min imum of  two years  fo r  symbols ,  legends,  
and t ransverse  pavement  mark ings ,  and f ive  years  fo r  longi tud ina l  
pavement  mark ings .   The war ran ty  per iod  sha l l  begin  a f te r  a l l  pavement  
mark ings  are  ins ta l led  and accepted  by  the  Depar tment .   Fa i lu re  to  meet  
the  spec i f ied re t ro re f lec tance on  a t  leas t  90  percent  o f  the  longi tud ina l  
pavement mark ing in  any  1000- foo t  segment ,  or  90 percent o f  a legend, 
symbol ,  o r  t ransverse  pavement  mark ing sha l l  be  cons idered a comple te 
fa i lu re  o f  tha t  mark ing.   The war ran ty  sha l l  s ta te  tha t  the  manufac turer  
wi l l  p rov ide  new mater ia l  to  rep lace  de fec t ive  Type I  mark ings  a t  no  
add i t iona l  cos t  to the  Depar tment .   The war ran ty sha l l  a lso s ta te tha t  the 
rep lacement  mater ia l  sha l l  con form to these spec i f i ca t ions .   The 
cont rac tor  sha l l  submi t  a copy  o f  the  manufac turer ’s  war ran ty  to  the 
Engineer  a long wi th  the  cer t i f i ca te  o f  compl iance requ i red  in  subsec t ion 
705-1(A)  o f  the  spec i f ica t ions .  

(B)   Composi t ion Requirements:  

The pre formed p las t ic  pavement  mark ing mater ia l  sha l l  cons is t  o f  the 
fo l lowing components :  

Minimum Percent  by Weight  
Res ins  and Plas t ic izers 20 
Pigments  30 
Ref lec t ive  Glass  Beads* 20* 
Note :  
 
*App l icab le  on ly  when glass  beads are  used to  re f lec to r ize  Type 
I  mark ings .  

 
(C)   Physica l  Requirements:  

(1 )  Color :  

The p igments  sha l l  be  se lec ted  and b lended to  p rovide  a  wh i te  o r  ye l low 
mark ing f i lm  wh ich  conforms to  s tandard  h ighway co lo rs ,  when tes ted 
accord ing to  ASTM D6628,  th roughout  the  expec ted l i fe  o f  the  f i lm.  
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(2 )  Bend Test :  

The p las t ic  f i lm sha l l  be  su f f ic ien t ly  f lex ib le  so  that  a t  a  tempera ture  o f  
78  to  82  degrees  F an  unmounted p iece  o f  mater ia l  (wi thout  adhes ive 
and paper  back ing) ,  3  by 6  inches  in  s ize ,  may be  bent  over  a  1 - inch 
mandre l  un t i l  the  end faces  are  para l le l  and 1  inch  apar t  wi thout  showing 
any  f rac tu re  l ines  in  the  uppermost  sur face .  

(3 )  Tensi le  Strength:  

The p las t ic  f i lm (wi thout  adhes ive  or  paper back ing)  sha l l  have a 
min imum tens i le  s t rength  o f  40  pounds per  square  inch  when a  spec imen 
6  inches  long by  1  inch  wide  is  tes ted  in  accordance wi th  the 
requ i rements  o f  ASTM D638.   The ra te  o f  pu l l  o f  the  tes t  sha l l  be  0 .25 
o f  an  inch  per  minu te .   The tes t  sha l l  be  conducted  a t  a tempera ture 
be tween 70  and 80  degrees  F.   The e longat ion  shal l  be  no  grea ter  than 
75  percent .  

(4 )  Plast ic  Pul l  Test :  

A 6- inch  long by  1- inch  wide  sec t ion  o f  the  p las t ic  f i lm (wi thout  adhes ive 
and paper  back ing)  sha l l  suppor t  a  dead load we igh t  o f  4  pounds fo r  no t  
less  than f ive  minu tes  a t  a  tempera ture  be tween 70  and 80  degrees  F.  

(5 )  Abrasion Resistance:  

The p las t ic  f i lm sha l l  have a  max imum loss in  we igh t  o f  0 .25  grams in 
500 revo lu t ions  when abraded accord ing to  ASTM D4060. 

(6 )  Skid Resistance:  

The sur face  o f  the  mater ia l  sha l l  p rov ide  a  min imum res is tance va lue  o f  
45  BPN when tes ted  accord ing to  ASTM E303.  

705-2 .02 Preformed Pavement  Mark ings -  Type I I  (Temporary  -  
Removable) :  

Type I I  p re fo rmed pavement  mark ings  sha l l  be  a  non-meta l l i c  mix tu re  o f  
con formab le  mater ia ls  and p igments  in tended fo r  mark ing app l ica t ions 
where  removab i l i t y  is  requ i red .   The mark ing mater ia l  sha l l  be  wh i te  o r  
ye l low re t ro re f lec t ive  f i lm conforming to  s tandard  h ighway co lo rs .  

The mark ings  sha l l  be  precoated  wi th  a  p ressure  sens i t i ve  adhes ive 
capab le  o f  adher ing to  roadway sur faces  under c l imat ic  and t ra f f i c  
cond i t ions  normal ly  encountered in the cons t ruc t ion  work zone when 
app l ied  in  accordance wi th  the  manufac turer 's  ins truc t ions and wi thout  
the  use  o f  heat ,  so lvents  o r  o ther  add i t iona l  adhes ives .   Newly  app l ied 
mark ings  sha l l  be  capab le  o f  be ing immedia te ly  exposed to  t ra f f i c  
wi thout  p ickup or  d is to r t ion  by  veh ic les .   The mark ings  sha l l  be  weather 
res is tan t  and th rough normal  t ra f f i c  wear  sha l l  show no apprec iab le 
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fad ing,  l i f t ing,  shr inkage, tear ing,  loss  o f  sk id  res is tance, ro l l  back or  
o ther  s igns  o f  poor  adhesion  th roughout  the  use fu l  l i fe  o f  the  mark ing.  

Temporary  pavement  mark ings  sha l l  be  removab le  f rom aspha l t  and 
concre te  pavement  in tac t  o r  in  la rge  sec t ions  by  fo l lowing the  
manufac turer 's  ins t ruc t ions .   I t  sha l l  be  removab le ,  e i ther manua l ly  o r  
wi th  a  ro l l -up  dev ice ,  a t  pavement  tempera tures  above 40  degrees  F 
wi thout  the  use  o f  heat ,  so lvents ,  gr ind ing or  sand b las t ing.   V is ib le 
adhes ive  res idue remain ing a f te r  remova l  o f  temporary pavement 
mark ings  sha l l  be  eas i ly  removab le  wi thout  damaging  or  scar r ing the  
pavement  sur face  and wi thout  the  use  o f  so lvents  o r  gr ind ing.  

When ex t ruded,  pavement  mark ing mater ia l  wi thout  adhes ive  sha l l  be  a 
min imum of  0 .045 inches  th ick .   When supp l ied ,  the  mater ia l  sha l l  be  of  
good appearance,  f ree  f rom cracks ,  and edges sha l l  be  t rue ,  s t ra igh t ,  
and unbroken. 

705-2 .03 Preformed Pavement  Mark ings -  Type I I I  (Temporary  
-  Nonremovable) :  

Type I I I  p re fo rmed pavement  mark ings  sha l l  be  a  re t ro re f lec t ive  f i lm on 
a  conformab le  meta l l i c  back ing in tended fo r  mark ing app l ica t ions  where 
remova l  is  no t  a  requ i rement .   The mark ing mater ia l  sha l l  be  wh i te or  
ye l low conforming to  s tandard  h ighway co lo rs .  

The mark ings  sha l l  be  precoated  wi th  a  p ressure  sens i t i ve  adhes ive 
capab le  o f  adher ing to  roadway sur faces  under c l imat ic  and t ra f f i c  
cond i t ions  normal ly  encountered in the cons t ruc t ion  work zone when 
app l ied  in  accordance wi th  the  manufac turer 's  ins truc t ions and wi thout  
the  use  o f  heat ,  so lvents  o r  o ther  add i t iona l  adhes ives .   Newly  app l ied 
mark ings  sha l l  be  capab le  o f  be ing immedia te ly  exposed to  t ra f f i c  
wi thout  p ickup or  d is to r t ion  by  veh ic les .   The mark ings  sha l l  be  weather 
res is tan t  and th rough normal  t ra f f i c  wear  sha l l  show no apprec iab le 
fad ing,  l i f t ing,  shr inkage, tear ing,  loss  o f  sk id  res is tance,  ro l l  back or  
o ther  s igns  o f  poor  adhesion  th roughout  the  use fu l  l i fe  o f  the  mark ing.  

705-2 .04 Preformed Thermoplast ic  Pavement  Mark ings –  Type 
IV (Permanent) :   

(A)   Genera l :  

Preformed thermop las t ic  pavement mark ings  sha l l  be  a res i l ien t  wh i te ,  
ye l low,  o r  o ther co lo r  thermop las t ic  mater ia l ,  composed o f  an  es ter -
mod i f ied  res in  in  con junct ion  wi th  p igments ,  b inders  and g lass  beads 
tha t  have been fac to ry -produced as  a  f in ished produc t .   The mark ings 
sha l l  be  res is tan t  to  the  de t r imenta l  e f fec ts  o f  motor  fue ls ,  lubr ican ts ,  
hydrau l ic  f lu ids ,  and an t i f reeze.   Pre formed thermop las t ic  pavement 
mark ings  sha l l  be  weather  res is tan t  and,  th rough normal  t ra f f i c  wear ,  
sha l l  show no apprec iable  fad ing,  l i f t ing,  o r  shr inkage or  s ign i f i can t  
tear ing,  ro l l  back ,  loss  o f  sk id  res is tance,  o r  o ther  s igns  o f  poor  adhes ion 
th roughout  the  use fu l  l i fe  o f  the  mark ing.  
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The mark ings  sha l l  be  capab le  o f  con forming to  pavement  contours ,  
b reaks and fau l ts  th rough the  ac t ion  o f  t ra f f i c  a t  normal  pavement 
tempera tures .   The mark ing sha l l  have resea l ing charac ter is t ics ,  such 
tha t  i t  is  capab le o f  fus ing wi th  i tse l f  o r  p rev ious ly  app l ied ,  worn 
thermop las t ic  pavement  mark ings  when heated  wi th  a  common propane 
to rch .   The mater ia l  sha l l  no t  be  br i t t le  and must  be  su f f ic ien t ly  cohes ive 
and f lex ib le  fo r  one person to  car ry  wi thout  danger  o f  f rac tu r ing the 
mater ia l  p r io r  to  app l ica t ion .   Sur face  prepara t ion  pr imer  sha l l  a lso  be 
app l ied  i f  recommended by  the  manufac turer .  

The mater ia l  sha l l  be  supp l ied  a t  a  min imum th ickness  o f  0 .090 inches 
(90  mi ls ) .   Ar rows,  symbols ,  legends,  and shor t  l ines  sha l l  be  capab le  o f  
be ing a f f ixed  to  b i tuminous  and Por t land cement  concre te  pavements  by 
the  use  o f  the heat o f  a  common propane to rch .   Any preheat ing 
requ i rements  sha l l  a lso  be  met  by  the  use  o f  the  heat  o f  a  common 
propane to rch  and as  recommended by  the  manufac turer .  

Type IV pre formed thermop las t ic  mark ings  sha l l  be  su i tab le  for  use  for  
one year a f te r  the  da te o f  manufac ture  when s to red  in  accordance wi th 
the  manufac turer ’s  recommendat ion .   Type IV  mark ing mater ia ls  
supp l ied to  the  jobs i te sha l l  c lear ly  d isp lay  the  da te  o f  manufac ture ,  and 
sha l l  be  app l ied  wi th in  one year  o f  th is  da te .  

(B)   Composi t ion Requirements:  

The pre formed thermop las t ic  pavement  mark ing mater ia l  sha l l  cons is t  o f  
the  fo l lowing components:  

Component  Percent  by Weight  
White  Yel low 

Binder  (Min . )  18 18 
Ti tan ium d iox ide  (Min . )  10 - - - - -  
Ye l low Lead-Free Pigmen t  (Min . )  - - - - -  1 .5 
Ref lec t ive  g lass  in te r -mix beads 30  –  45 30  –  45 

 
(C)   Physica l  Requirements:  

(1 )  Color :  

The p igments  sha l l  be  se lec ted  and b lended to  p rovide  a  wh i te  o r  ye l low 
pre formed mark ing tha t  con forms to  s tandard  h ighway co lo rs ,  when 
tes ted accord ing ASTM D6628,  th roughout  the  expec ted  l i fe  o f  the 
pre formed mark ing.  

(2 )  Bend Test :  

The pre formed thermop las t ic  sha l l  have f lex ib i l i t y  a t  50  degrees  F such 
tha t  when a  spec imen,  measur ing 6  inches  long by  1  inch  wide ,  is  bent  
th rough an  arc  o f  90 degrees  a t  a  un i fo rm ra te in  10  seconds (9  degrees 
per  second)  over  a  1 - inch  mandre l ,  no  c rack ing occurs  in  the  tes t  
spec imen.   The spec imen sha l l  be  cond i t ioned pr ior  to  tes t ing a t  50  ±  2 
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degrees  F fo r  a  min imum of  four  hours .   At  leas t  two spec imens tes ted 
sha l l  meet  the  f lex ib i l i t y  requ i rements  a t  50  degrees  F fo r  a  pass ing 
resu l t .  

(3 )  Tensi le  Strength:  

The pre formed thermop las t ic  mater ia l  sha l l  have a  min imum tens i le  
s t rength  o f  150 pounds per  square  inch  when tes ted  in  accordance wi th  
the  requ i rements o f  ASTM D638.   The ra te o f  pu l l  o f  the  tes t  sha l l  be  10 
to  12  inches  per minu te .   The tes t  sha l l  be  conducted  a t  a  tempera ture 
be tween 70  and 80  degrees  F.   The e longat ion  shal l  be  no  grea ter  than 
20  percent .  

(4 )  Bond Test :  

The mater ia l  sha l l  exh ib i t  a  bond s t rength  to  Por t land cement  concre te 
pavement  equa l  to  o r  exceed ing 180 pounds per  square  inch  when tes ted  
a t  73  ±  3  degrees  F in  accordance wi th  the  ASTM D4796. 

(5 )  Abrasion Resistance:  

The p las t ic  f i lm sha l l  have a  max imum loss in  we igh t  o f  0 .25  grams in 
500 revo lu t ions  when abraded accord ing to  ASTM D4060. 

(6 )  Skid Resistance:  

The sur face  o f  the  mater ia l  sha l l  p rov ide  a  min imum res is tance va lue  o f  
45  BPN when tes ted  accord ing to  ASTM E303.  

(7 )  Impact  Resistance:  

When tes ted  in  accordance wi th  ASTM D256,  Method A,  a  1 - inch  by  1-
inch  by 6- inch  sample  shal l  no t  b reak  when an  impact  energy  o f  a t  leas t  
1 .0  jou le  is  app l ied .   The tes t  spec imen sha l l  be  prepared in  accordance 
wi th  ASTM D4960 and sha l l  no t  be  no tched. 

705-2 .05 Retroref lectance: 

Al l  wh i te  and ye l low pavement  mark ing mater ia ls  sha l l  have the  fo l lowing 
min imum re t ro re f lec tance va lues when measured by  the  Depar tment ,  
us ing an  LTL-X De l ta  Retrometer  o r  s imi la r  dev ice ,  wi th in  30  days a f te r  
app l ica t ion  to  the  roadway sur face :  

Table  1 
Long Line Mark ings  Retroref lectance 

(mi l l icandelas/m2 / lux)  
Whi te  500 
Ye l low 300 
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Table  2 
Arrows,  Symbols ,  

Legends,  Short  Lines 
Retroref lectance 

(mi l l icandelas/m2 / lux)  
Whi te  350 
Ye l low 200 

For  sec t ions  de termined to  be  de f ic ien t  in  re t ro re f lec t iv i ty ,  the  pavement 
mark ings  sha l l  be  removed in  a  manner  approved by  the  Engineer ,  and 
new mark ings  sha l l  be  re -app l ied  in  accordance wi th  the  manufac turer ’s  
recommendat ions .   For  long l ines ,  the  l imi ts  o f  re -app l ica t ion  sha l l  s ta r t  
f rom the  loca t ion  o f  a  pass ing tes t ,  ac ross  the  fa i lu re  a rea(s) ,  to  the  nex t  
pass ing tes t  loca t ion .   The min imum length  o f  reapp l ica t ion  sha l l  be  0 .4 
mi les .   For  a r rows,  symbols ,  legends and shor t  l ines,  the  en t i re  de fec t ive 
un i t  sha l l  be  re -app l ied .  

705-2 .06 Glass Bead Propert ies:  

(A)   Genera l  Requirements:  

When glass  beads are  used to  ach ieve  re t rore f lec t iv i ty ,  the  beads sha l l  
be  manufac tured  f rom glass  o f  a compos i t ion  des igned to  be  h igh ly  
res is tan t  to  t ra f f i c  wear  and to  the  e f fec ts  o f  weather ing.  

(B)   Physica l  Requirements:  

(1 )  Roundness:  

The roundness  o f  the  g lass  beads sha l l  be  de termined in  accordance 
wi th  the  requ i rements o f  ASTM D1155.   A min imum of  75  percent  o f  the 
beads sha l l  be  water -wh i te  t rue  spheres  f ree  f rom imper fec t ions  o f  a l l  
types  inc lud ing a i r  inc lus ions ,  f i lm,  sc ra tches ,  c lus te rs ,  and sur face 
scor ing.  

(2 )  Index of  Ref lect ion:  

The glass  beads used wi th  the  pre formed pavement  mark ing mater ia l  
sha l l  have a  min imum re f lec t ive  index o f  1 .50  when tes ted  by  a l iqu id 
immers ion  method (Becke L ine  Method or  equ ivalen t ,  as  spec i f ied  in 
ASTM C1648)  a t  a  tempera ture  a t  25  ±  5  degrees  C.  

(3 )  Gradat ion:  

The gradat ion  o f  the  g lass  beads sha l l  be  such tha t  per fo rmance 
requ i rements  fo r  the  pre formed pavement  mark ing mater ia l  sha l l  be  met .  

(4 )  Heavy Meta l  Concentrat ion:  

Heavy meta l  concent ra t ion  in  g lass beads sha l l  be as  spec i f ied  in the 
fo l lowing tab le ,  when tes ted  by  an  independent  labora tory ,  approved by 
the  Engineer ,  us ing EPA Method 3052 and EPA Method 6010B.   A  
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Cer t i f i ca te  o f  Ana lys is  conforming to  Subsec t ion  106.05  o f  the 
spec i f i ca t ions  sha l l  be  furn ished to  the  Engineer  p r io r  to  use .  

Heavy Meta l  Concentrat ion 
Arsen ic  <  75  ppm 

Ant imony <  75  ppm 
Lead <  100 ppm 

 
705-3 Construct ion Requirements:  

The cont rac tor  sha l l  ins ta l l  p re fo rmed pavement  mark ings  a t  the 
loca t ions shown on the pro jec t  p lans ,  as  speci f ied  in  the Spec ia l  
Prov is ions ,  o r  as  d i rec ted  by  the  Engineer .   Pre formed mark ing tape 
sha l l  be  app l ied  manua l ly  o r  wi th  the  tape app l ica tors  approved by  the 
tape manufac turer .   A l l  mark ings  sha l l  be  app l ied in  accordance wi th  the 
manufac turer 's  recommendat ions  and as  spec i f ied  here in .   Pre formed 
pavement  mark ings  sha l l  no t  be app l ied  over  o ther  mark ings  or  o ld  pa in t  
un less  spec i f ied  in  the  pro jec t  p lans ,  d i rec ted  by  the  Engineer ,  o r  
a l lowed by  the  manufac turer  and approved by  the  Engineer  p r io r  to 
app l ica t ion .  

Pre formed pavement  mark ings  sha l l  be app l ied  to  sur faces  tha t  a re  f ree 
o f  mo is tu re  and thorough ly  c leaned o f  loose,  fo re ign  or  o ther  mater ia l  
tha t  may adverse ly  a f fec t  bond ing.   The cont rac tor  sha l l  remove a l l  d i r t ,  
dus t ,  grease,  o i l  o r  o ther  de t r imenta l  mater ia l  f rom the  road sur face .   
The method o f  c lean ing the  sur face  is  sub jec t  to  approva l  by  the 
Engineer  and sha l l  inc lude sweep ing and the  use o f  h igh-pressure  a i r  
spray .    

Newly  p laced aspha l t ic  concre te  sur faces  need not  be  c leaned un less,  
in  the  op in ion  o f  the  Engineer ,  the  sur face has  become contaminated to 
the  ex ten t  tha t  c lean ing is  necessary  to  p rov ide  proper  bond ing.    

When pre formed mark ings  are  to  be  app l ied  to  new Por t land cement 
concre te  pavement ,  any cur ing compound present sha l l  be  removed by 
means o f  a h igh-pressure  water  je t  o r  sandblas t ing,  fo l lowed by 
sweep ing and h igh-pressure  a i r  spray .   The cur ing compound sha l l  be 
removed a t  leas t  2  inches  beyond the en t i re per imeter  o f  each mark ing 
to  be  ins ta l led .   In  add i t ion ,  a  manufac turer  approved pr imer -sea le r  sha l l  
be  app l ied  to  bo th  o ld and new Por t land cement  concre te  pavement p r ior  
to  app l ica t ion o f  p re fo rmed mark ings .   The pr imer-sea le r  sha l l  be  app l ied 
a t  the  manufac turer 's  recommended app l ica t ion  ra tes  pr io r  to  p lac ing the 
pre formed mark ing.   The pr imer -sea le r  sha l l  be a l lowed to  se t  up  fo r  the 
manufac turer 's  spec i f ied  cure  or  evapora t ion  t ime, and sha l l  be  f ree  o f  
so lvent  and water  when the  pre formed mark ing is  app l ied .  

Pre formed pavement  mark ings  sha l l  be  app l ied  immedia te ly  a f te r  the 
sur face  has  been prepared or  as  soon as  poss ib le  a f te r  p lacement  and 
comple t ion  o f  new pavement .   When Type I ,  I I ,  o r  I I I  mark ings  are  used, 
the  road sur face  temperature ,  a t  the  t ime o f  app l ica t ion ,  sha l l  no t  be 
less  than 60  degrees  F and r is ing and the  pavement  sur face  sha l l  be  
abso lu te ly  d ry .   For  Type I I I  temporary  mark ings ,  the  weather  cond i t ions 
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no ted  above may be  wa ived,  a t  the  Engineer 's  d isc re t ion ,  to  ob ta in  a 
t ra f f i c  s t r ipe pr io r  to  a l lowing t ra f f i c  to  t raverse  the  roadway.   Type I I  
mark ings  sha l l  no t  be ins ta l led  wi th in  24  hours o f  any ra in fa l l .   In  
add i t ion ,  i f  the  poss ib i l i ty  o f  ra in  is  an t ic ipa ted ,  as  p red ic ted  by  the 
Nat iona l  Weather  Serv ice,  dur ing the  t ime requ i red by  the Engineer  fo r  
ins ta l la t ion o f  Type I I  mark ings ,  the  cont rac tor  sha l l  app ly p r imer  sea le r  
p r io r  to  app l ica t ion  o f  the  mark ing,  regard less  o f  the  type  or  age o f  
pavement  sur face .   Type IV mark ings  sha l l  be  app l ied  in  accordance wi th 
the  manufac turer ’s  recommendat ions  fo r  min imum tempera ture .   

Desp i te  the  spec i f ied  or  recommended min imum sur face  tempera ture 
and sur face  cond i t ion ,  the  Engineer  may,  a t  any  t ime,  requ i re  tha t  the 
work  cease or  tha t  the  work  day  be  reduced in  the  event  tha t  weather 
cond i t ions ,  e i ther  ex is t ing or  expec ted ,  a re  an t ic ipa ted to  have an 
adverse  e f fec t  upon the  pre formed pavement  mark ing.  

The cont rac tor  sha l l  use bu t t  sp l ices on ly  and sha l l  no t  over lap  the 
mark ing mater ia l .   A l l  mark ings  sha l l  be  thorough ly  tamped wi th 
approved mechan ica l  tampers .  

For  p re fo rmed thermoplas t ic  pavement mark ings  requ i r ing heat 
app l ica t ion  on aspha l t ic  concre te  sur faces ,  the mater ia ls  sha l l  be 
app l ied  us ing the  propane to rch  method recommended by  the 
manufac turer .  

The cont rac tor  sha l l  immedia te ly  cor rec t  a l l  misa l ignments  when so 
ordered by  the  Engineer .   The misa l igned por t ions  sha l l  be  removed and 
re ins ta l led in  accordance wi th  these spec i f i ca t ions .   A l l  a reas  marked 
wi th  p re fo rmed pavement  mark ings  sha l l  be ready  fo r  t ra f f i c  immedia te ly  
a f te r  app l ica t ion .  

Type I I  o r  Type I I I  temporary  pavement  mark ings  sha l l  be  main ta ined 
and rep laced when necessary  by  the  cont rac tor  unt i l  they  are  covered 
wi th  the  nex t  over lay  course  or  a re  removed because they  are  no  longer  
app l icab le .   The temporary  pavement mark ings sha l l  be removed 
immedia te ly  when no  longer  needed fo r  t ra f f i c  con t ro l  o r  when the 
temporary  pavement  mark ings  wi l l  be  in  conf l i c t  wi th  the  succeed ing 
t ra f f i c  pa t te rn .   Th is  remova l  inc ludes  the  remova l  o f  p ronounced 
mark ings  caused by  the  adhes ive  across  lanes ,  t rans i t ions or  tapers.   
Removab le  temporary  mark ing mater ia l  sha l l  no t  be  burned or  ground 
o f f .   Pre formed pavement  mark ings  sha l l  be  removed by  methods 
recommended by the manufac turer  and approved by the  Engineer.   
Res idua l  adhes ive ,  ghos t ing,  shadows or  pavement  scar r ing wh ich  migh t  
cause confus ion  dur ing darkness  or  adverse  weather  cond i t ions  sha l l  be 
removed immedia te ly  by  the  cont rac tor  when so  ordered by  the  Engineer .  

When Type I  permanent  pavement mark ings  fo r  f ina l  a r rows,  symbols,  
legends,  and shor t  l ines are  spec i f ied ,  Type I  or  Type IV pavement 
mark ings  may be  used,  a t  the  op t ion  o f  the  cont ractor .  

When the p lans  requ i re  Type I  p re fo rmed long l ine  or  shor t  l ine  pavement 
mark ings  to  be  p laced in a  groove,  the  cont rac tor  sha l l  cons t ruc t  the 

TABLE OF CONTENTS INDEX



SECTION 705 

757 
 

sawcut  groove in  accordance wi th  the  requ i rements  o f  the  spec ia l  
p rov is ions .  

The app l ica t ion  o f  p re fo rmed pavement  mark ings  sha l l  be  in  accordance 
wi th  the  recommendat ions o f  the manufac turer  o f  the  mater ia l  and these 
spec i f i ca t ions .  Af te r  app l ica t ion ,  the  pavement mark ings  sha l l  be 
immedia te ly  ready  fo r  exposure  to  t ra f f i c .  

705-4 Method of  Measurement:  

Measurement o f  p re fo rmed pavement  mark ing long l ines  and shor t  l ines 
wi l l  be  made by the l inear foo t  a long the  center  l ine o f  the pavement  l ine 
and wi l l  be  based on  a  4 - inch  wide  s t r ipe .   Measurement  fo r  pavement 
l ines  wi th  a p lan  wid th  grea ter  o r  less  than the  bas ic  4 inches  wi l l  be  
made by  the  fo l lowing method: 

Plan  Wid th  o f  St r ip ing ( inches)  x  L inear  Feet 
4  ( inches) 

Pre formed pavement  mark ing symbols ,  such as  d iamonds;  s ingle ,  
doub le ,  o r  t r ip le  ar rows;  o r  f reeway ar rows, wi l l  be  measured by  each 
un i t  app l ied ,  regard less  o f  con f igura t ion .   Each pavement  symbol ,  as 
shown on the  p lans ,  wi l l  be  cons idered a  un i t .  

Pre formed pavement  mark ing legends,  de f ined as  a  comple te  le t te r  
group ing such as  "SCHOOL,"  "X ING, "  "STOP, "  “RR,”  o r  "ONLY",  wi l l  be  
measured by  each un i t  app l ied .   Each pavement  legend,  as  shown on 
the  p lans ,  wi l l  be  cons idered a  un i t .  

Pre formed pavement  rou te- to - rou te  f reeway legends,  de f ined as 
comple te  number  and d i rec t iona l  le t te r  group ings ,  wi l l  be  measured by 
each un i t  app l ied .   Each comple te  rou te- to - rou te f reeway legend,  as 
shown on the  p lans ,  wi l l  be  cons idered a  un i t .  

Remova l  o f  cur ing compound f rom new Por t land cement  concre te 
pavement  and the  app l ica t ion  o f  p r imer-sea le r  sha l l  each be  measured 
by  the  l inear  foo t  fo r  s t r ip ing l ines  regard less  o f  wid th ,  o r  un i t  each for  
symbols  and legends,  and in accordance wi th the  i tems o f  work 
es tab l ished in  the  b id  schedu le .  

705-5 Basis  of  Payment:  

The accepted  quant i t ies  of  p re fo rmed pavement  mark ings ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  uni t  p r ice  fo r  the  type 
spec i f ied  in  the  b idd ing schedu le ,  wh ich  pr ice  sha l l  be  fu l l  compensat ion 
fo r  the  i tem,  comple te  in  p lace ,  inc lud ing necessary  pavement  c lean ing,  
p r imer ,  remova l  o f  Type I I  temporary  mark ings ,  and main ta in ing Types  
I I  and I I I  temporary  mark ings  in  cons t ruc t ion  work  zones . 

No add i t iona l  payment  wi l l  be  made fo r  p lacement o f  Type I  long l ine 
and shor t  l ine  pavement mark ings  in  sawcut grooves ,  the  cos ts  be ing 
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cons idered as  inc luded in  the cont rac t  p r ice fo r  the  mark ing.   
Measurement and payment  fo r  sawcut  grooves  sha l l  be  in  accordance 
wi th  the  spec ia l  p rov is ions .  

Payment  wi l l  be  made fo r  Type I  and Type IV permanent  pavement 
symbols ,  legends and shor t  l ines  a t  the  cont rac t  un i t  p r ice ,  regard less 
o f  whether  Type I  o r  Type IV pavement  mark ings  are  used. 

The accepted  quant i t ies fo r  remova l  o f  cur ing compound f rom new 
Por t land cement  concre te  pavement  and the  app l ica t ion  o f  p r imer-
sea le r ,  measured as  provided above,  wi l l  be  pa id  fo r  a t  the  respec t ive  
cont rac t  un i t  p r ices ,  under  the  i tems o f  work  es tab l ished in  the  b id  
schedu le .  

When Type I I  o r  I I I  temporary  p re fo rmed pavement  mark ings  are  requ i red  
fo r  ma in ta in ing t ra f f i c  th rough a  cons t ruc t ion  work  zone and are 
approved fo r  use  by  the  Engineer ,  bu t  a re  no t  l i s ted  as  pay  i tems in  the  
b idd ing schedu le ,  they  wi l l  be  pa id  fo r  in  accordance wi th  the  prov is ions 
o f  Subsec t ion  109.04  o f  the  spec i f i ca t ions .  

Add i t iona l  payment  wi l l  be  made fo r  rep lacement  o f  Type I I  o r  Type I I I  
temporary  p re fo rmed pavement  mark ings  when the  cont rac tor  is  requ i red 
by  the  Engineer  to  ins ta l l  mark ing mater ia ls  on  d is t ressed pavements  or  
dur ing adverse  weather cond i t ions  and subsequent  fa i lu re  occurs .   
Dis t ressed pavement  cond i t ions are de f ined as a l l iga tor  c rack ing,  
b leed ing,  o r  spa l l ing o f  b i tuminous pavements  and spa l l ing o f  PCC 
pavements .   Adverse weather  cond i t ions  are  de f ined as any occur rence 
where  app l ica t ion  is  requ i red  a t  pavement  tempera tures  less  than 60 
degrees  F or  when prec ip i ta t ion  occurs wi th in  24  hours  be fore or  a f ter  
app l ica t ion .   The Depar tment  wi l l  pay  fo r  the  rep lacement ,  where  fa i lu res 
occur ,  a t  the  cont rac t  un i t  p r ice  fo r  the  in i t ia l  occurrence. 

In  the  event  a  second fa i lu re  occurs  when mark ings  have been reapp l ied 
on  d is t ressed pavements  o r  under  weather  cond i t ions  descr ibed above, 
the  Engineer  sha l l  de termine  i f  cond i t ions  requ i re  p r imer ,  a l terna te 
methods  o f  mark ing,  o r  reapp l ica t ion  o f  p re fo rmed mark ings .   Pre formed 
mark ings  wi l l  be  pa id fo r  a t  the cont rac t  un i t  p r ice .   Pr imers  o r  o ther 
methods  o f  mark ings  deemed necessary  by  the  Engineer  to  remedy 
second fa i lu res  wi l l  be  pa id  fo r  in  accordance wi th  the  prov is ions  o f  
Subsec t ion  109.04  o f  the  spec i f i ca t ions .  

SECTION 706 RAISED PAVEMENT MARKERS:  

706-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  c lean ing and prepar ing the 
pavement  sur face ;  fu rn ish ing a l l  mater ia ls ,  equ ipment ,  too ls  and labor;  
and p lac ing ra ised pavement  markers  o f  the  type  spec i f ied  a t  the 
loca t ions  and in  accordance wi th  the  de ta i ls  shown on the  p lans  and the 
requ i rements  o f  these spec i f i ca t ions .  
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706-2 Mater ia ls :  

706-2 .01 Genera l :  

Cer t i f i ca tes  o f  Compl iance,  fo r  ra ised  pavement  markers  and adhes ive ,  
con forming to  the  requ i rements  o f  Subsec t ion  106.05  o f  the 
spec i f i ca t ions  sha l l  be  submi t ted  to  the  Engineer  a t  leas t  10  days  pr ior  
to  use .   A min imum of  one sample  per  lo t  per  type  o f  marker  sha l l  be 
taken by  the  Engineer .  

The pavement  marker  samples  sha l l  be  tes ted  to  de termine conformance 
to  the  app l icab le  s tandard  drawings  and these spec i f i ca t ions .  

The base o f  the pavement markers  sha l l  be  f ree  f rom glass  g laze  or  f rom 
subs tances wh ich  may reduce i ts  bond to the  adhes ive .   The base sha l l  
be  f la t  and i ts  dev ia t ion  f rom a  f la t  sur face  sha l l  no t  exceed 0 .05  inches . 

706-2 .02 Ref lect ive  Pavement  Markers: 

Ref lec t ive  pavement  markers  sha l l  be  o f  the  fo l lowing type :  

  Type C  Clear ,  red 
  Type D  Ye l low,  two-way  
  Type E  Clear ,  ye l low 
  Type G  Clear ,  one-way 
  Type H  Ye l low,  one-way 

Ref lec t ive  pavement  markers  sha l l  be  o f  the  pr ismat ic  re f lec to r  type 
cons is t ing o f  a mo lded methy l  methacry la te o r  su i tab ly compounded 
acry lon i t r i le  bu tad iene s ty rene (ABS)  she l l  f i l led  wi th  a  mix tu re  o f  an  
iner t  thermoset t ing compound and f i l le r  mater ia l .   The ex ter io r  sur face 
o f  the she l l  sha l l  be smooth  and sha l l  con ta in  one or  two pr ismat ic  
re f lec to r  faces  o f  the  co lor  spec i f ied .  

When i l lumina ted  by  an  au tomobi le  head l igh t ,  the  co lo r  o f  the  re f lec to rs 
sha l l  be  an  approved c lear ,  ye l low,  o r  red  as  des ignated .   Ref lec to rs  no t  
meet ing the  requ i red  co lor  may be  re jec ted .  

Permanent  re f lec t ive  pavement  markers  wi l l  be  tes ted  fo r  compress ive 
s t rength ,  abras ion res is tance and spec i f ic  in tens i ty .   Permanent 
re f lec t ive  pavement  markers  sha l l  have th in  un tempered g lass  or  o ther 
abras ion  res is tan t  mater ia l  bonded to  the pr ismat ic  re f lec tor  face  to 
p rov ide  an  ex t remely  hard  and durab le ,  abras ive  res is tan t  re f lec to r  
sur face .  

The g lass ,  o r  o ther  abras ion  res is tan t  sur face ,  is  not  requ i red  on  the  red 
faces  o f  two-way (Clear /Red)  permanent  re f lec t ive  markers .   The area 
covered by the g lass ,  o r  o ther  abras ion  res is tan t  sur face ,  sha l l  no t  be 
less  than 3  square  inches.  
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Temporary  re f lec t ive  pavement  markers  wi l l  be tes ted  fo r  compress ive 
s t rength  and spec i f i c  in tens i ty .   Temporary  re f lec t ive  pavement  markers ,  
o r  permanent  re f lec t ive pavement  markers  used as  temporary ,  wi l l  no t  
be  tes ted  fo r  abras ion  res is tance. 

The s t rength  by  compressive  load ing sha l l  be  a t  leas t  2 ,000 pounds fo r  
bo th  permanent  and temporary  re f lec t ive  pavement markers .  

The or ig ina l  spec i f ic  in tens i ty  o f  each re f lec t ing sur face  fo r  bo th 
temporary  and permanent re f lec t ive markers sha l l  no t  be  less  than the 
fo l lowing:  

Ref lectance: Speci f ic  Intensi ty :  candelas/ foot -candle  
degrees inc idence  Clear  Yel low Red 

0 3 .0 1 .8 0 .75 
20 1 .2 0 .72 0 .30 

 
Permanent  re f lec t ive  pavement  markers  sha l l  be  sub jec t  to  an  abras ion 
res is tance tes t  as  fo l lows:  

Stee l  Woo l  Abras ion  Procedure :   Form a  1- inch  d iameter  f la t  pad us ing 
No.  3  coarse  s tee l  woo l  per  Federa l  Spec i f i ca t ion  FF-W1825.   P lace  the 
s tee l  woo l  pad on  the  re f lec to r  lens  face .   App ly  a fo rce  o f  50  pounds 
and rub  the  en t i re  lens  sur face  100 t imes.   Af te r  the  lens  sur face  has 
been abraded,  the  spec i f ic  in tens i ty  o f  each c lear  and ye l low re f lec t ive 
sur face  sha l l  be  no t  less  than tha t  requ i red  above fo r  the  or ig ina l  
spec i f i c  in tens i ty .  

706-2 .03 Non-Ref lect ive  Pavement  Markers  and Ref lector ized 
Dagmars:  

Non-re f lec t ive  pavement  markers  sha l l  be  o f  the  fo l lowing types :  

Type Color  
A wh i te  

AY ye l low 
 
Ref lec to r ized  Dagmars  sha l l  be  o f  the  fo l lowing types :  

  Type J   wh i te  
  Type JY ye l low 

Non- re f lec t ive  pavement markers  and re f lec to r ized  dagmars  sha l l  
cons is t  o f  a  heat - f i red ,  v i t reous  ceramic  base and a  heat - f i red ,  opaque 
glazed sur face  wh ich  wi l l  p roduce the  requ i red  proper t ies .   Markers  sha l l  
be  produced f rom any  sui tab le  combina t ion  o f  in t imate ly  mixed c lays ,  
sha les ,  f l in ts ,  fe ldspars ,  o r  o ther  inorgan ic  mater ia l  wh ich  wi l l  meet  the  
proper t ies  here in  requ i red .   Markers  sha l l  be thorough ly  and even ly 
matured  and f ree  f rom defec ts  wh ich wi l l  a f fec t  appearance or  
serv iceab i l i t y .  
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The top  sur face  o f  the  marker  sha l l  be  in  reasonab ly  c lose  conformi ty  
wi th  the  conf igura t ion  shown on the  p lans .   Markers sha l l  be  convex  and 
the  rad ius  o f  curva ture  sha l l  be  be tween 3-1 /2  and 6  inches ,  except  that  
the  rad ius  o f  the  1 /2  inch  neares t  the  edge may be  less .   A l l  edges  sha l l  
be  rounded and any  change in  curva ture  sha l l  be  gradua l .   The top  and 
s ides  sha l l  be  smooth  and f ree  o f  mo ld  marks ,  p i ts ,  indenta t ions ,  a i r  
bubb les ,  o r  o ther  ob jec t ionab le  marks  or  d isco lo ra t ions .  

Non- re f lec t ive pavement  markers  and dagmars  shal l  meet  the fo l lowing 
requ i rements :  

Glaze  Th ickness :  Inches 0 .005 Min imum 
Moh Hardness :  6  Min imum 
Di rec t iona l  Ref lec tance:  (Whi te  On ly )  
  Glazed Sur face 
  Body  o f  Marker 

 
75  Min imum 
70 Min imum 

Ye l lowness  Index :  (Whi te  On ly )  
  Glazed Sur face 
  Body  o f  Marker 

 
0 .07  Max imum 
0.12  Max imum 

Color  (Ye l low Only ) :  
  Pur i ty :  percent ,  range 
  Dominant  Wave Length :  mu,  range 
  To ta l  Luminous  Ref lec tance (Y va lve) 

 
75  -  96 

579 -  585 
0 .41  Min imum 

Compress ive  St rength :  pounds 1 ,500 Min imum 
Water  Absorp t ion :  percent  2 .0  Max imum 

Autoc lave Glaze sha l l  no t  spa l l ,  
c raze  or  pee l  

 
Ref lec to r ized  dagmars sha l l  have encapsu la ted  lens  re f lec to rs 
conforming to  s tandard  manufac tur ing prac t ices .  

706-2 .04 J iggle  Bars:  

(A)   Genera l :  

Types K and KY j iggle  bars  sha l l  be  concre te  o r  ceramic ,  a t  the  op t ion 
o f  the  cont rac tor ,  and sha l l  be  shaped to  conform to  the  de ta i ls  shown 
on the  p lans .   The same type o f  j igg le  bar  sha l l  be used th roughout  any 
one pro jec t .  

J iggle  bars  sha l l  be  pain ted  e i ther  wh i te  o r  ye l low and sha l l  be 
re f lec to r ized ,  as  shown on the  p lans .   The co lo r  sha l l  be  un i fo rm. 

The bo t tom sur face  o f  the  j igg le  bars  sha l l  be  o f  a  roughness  comparab le 
to  a t  leas t  tha t  o f  f ine  grade sandpaper .   The bo t tom sur face sha l l  no t  
be  grooved such tha t  a i r  wi l l  be  t rapped in  the  grooves  when i t  i s  p ressed 
in to  the  adhes ive .  
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(B)   Concrete:  

Concre te  j igg le  bars  sha l l  be  made o f  Class  B concre te  conforming to 
the  requ i rements  o f  Sec t ion  1006 o f  the  spec i f i ca t ions .  

(C)   Ceramic:  

Ceramic  j igg le  bars  sha l l  be  made o f  a  heat - f i red v i t reous  base.   The 
g lazed sur face  sha l l  no t  craze ,  spa l l  o r  pee l  when tes ted  in  accordance 
wi th  the  requ i rements  o f  ASTM C424 fo r  one cyc le  a t  250 pounds per 
square  inch .  

The j iggle  bar  t i les  sha l l  have a  compress ive  s t rength  as  fo l lows when 
tes ted  in  accordance wi th  the  requ i rements  o f  ASTM C773:  

Min imum average o f  f i ve  un i ts  6 ,000 ps i  
Ind iv idua l  min imum,  one un i t  5 ,000 ps i  

 
706-2 .05 Bi tuminous Adhesive:  

The b i tuminous  adhes ive fo r  pavement  markers  sha l l  be  a  ho t -me l t  
adhes ive  manufac tured  by an  approved manufac turer .   A l i s t  o f  approved 
manufac turers  o f  b i tuminous  adhes ive  is  shown on the  Depar tment ’s  
Approved Produc ts  L is t  (APL) .   Cop ies  o f  the  most  cur ren t  vers ion  o f  the 
APL are  ava i lab le  on  the  in te rne t  f rom the  Ar izona Transpor ta t ion 
Research  Center  (ATRC),  th rough i ts  PRIDE program.  

706-3 Construct ion Requirements:  

The por t ion o f  the  h ighway to  wh ich the markers  a re  to  be  a t tached sha l l  
be  f ree  o f  d i r t ,  ex is t ing pa in ted  l ines ,  cur ing compound,  grease,  o i l ,  
mo is tu re ,  loose or  unsound layers  and any o ther  mater ia l  wh ich  cou ld 
adverse ly  a f fec t  the  bond o f  the  adhes ive .   The me thod o f  c lean ing the 
pavement  sur face  and remova l  o f  de t r imenta l  mater ia l  i s  sub jec t  to 
approva l  by  the  Engineer  and sha l l  inc lude sweep ing and the  use  o f  h igh-
pressure  a i r  spray .   On Por t land cement  concre te  pavement  and o ld 
aspha l t ic  concre te  pavements ,  c lean ing sha l l  be  accompl ished by 
sandb las t ing,  fo l lowed by  sweep ing and/or  a i r  b lowing.   Newly  p laced 
aspha l t ic  concre te  pavement  need no t  be  sandblas ted  un less ,  in  the 
op in ion o f  the  Engineer ,  the  sur face is  contaminated  wi th  mater ia ls  tha t  
wou ld  adverse ly  a f fec t  the  bond o f  the  adhes ive .  

The adhes ive  sha l l  be p laced un i fo rmly  on  the  c leaned pavement  sur face 
in  an  amount  su f f ic ien t  to  resu l t  in  comple te  coverage o f  the  area  o f  
con tac t  o f  the  markers ,  wi th  no  vo ids  present  and wi th  a  s l igh t  excess 
a f te r  the  markers  have been p laced.   The markers  sha l l  be  p laced in 
pos i t ion and pressure app l ied  un t i l  f i rm contac t  is  made wi th  the 
pavement .   The markers sha l l  be  pro tec ted  aga ins t  impact  un t i l  the 
adhes ive  has  se t  to  the  degree acceptab le  to  the  Engineer .  
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Excess  adhes ive  on  the  pavement  and on  the  exposed sur faces  o f  the 
markers  sha l l  be  immediate ly  removed.   Th inners  or  so lvents  wh ich  may 
be  de t r imenta l  to  e i ther the  markers  or  the  bond prov ided by  the 
adhes ive  sha l l  no t  be  used in  remov ing excess  adhes ive .  

Markers  sha l l  no t  be  ins ta l led  when the  tempera ture  o f  the  pavement 
sur face  or  the  a tmosphere  is  less  than 40  degrees F,  when the  re la t ive 
humid i ty  is  80  percent  o r  h igher  o r  when the  pavement  sur face  is  not  
d ry .  

A l l  markers  sha l l  be ins ta l led  to  the  l ine  approved by  the  Engineer  and 
in  such manner  tha t  the  re f lec t ive face o f  the  markers  is  perpend icu la r  
to  a  l ine  para l le l  to  the  roadway center l ine .   No pavement  markers  sha l l  
be  ins ta l led  over  longi tud ina l  o r  t ransverse  jo in ts  o f  the  pavement 
sur face .  

706-4 Method of  Measurement:  

Pavement  markers  wi l l  be measured as a  un i t  for  each marker  fu rn ished 
and p laced. 

706-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  pavement  markers ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  fo r  the  type  des ignated 
in  the  b idd ing schedu le ,  comple te in  p lace ,  inc lud ing adhes ive  and 
sur face  prepara t ion .  

SECTION 707 TUBULAR MARKER (FLEXIBLE):  

707-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing and ins ta l l ing 
f lex ib le  tubu la r  markers  in  accordance wi th  the  de ta i ls  shown on the 
pro jec t  p lans and the  requ i rements  o f  these spec i f i ca t ions .   The work 
sha l l  a lso  inc lude the  remova l  and sa lvage o f  the  markers  when ordered 
by  the  Engineer .  

707-2 Mater ia ls :  

The pos t  sha l l  be  o f  a  f lex ib le  mater ia l  wh ich  is  res is tan t  to  impact ,  u l t ra  
v io le t  l igh t ,  ozone,  hydrocarbons and s t i f fen ing wi th  age.   The base sha l l  
p revent  pos t  remova l  by  impact  o r  vanda ls .   The pos t  and base sha l l  
exh ib i t  good workmansh ip  and sha l l  be  f ree  o f  burns ,  d isco lo ra t ion ,  
con taminat ion ,  and o ther ob jec t ionab le  marks  or  de fec ts  wh ich  a f fect  
appearance or  serv iceab i l i t y .  

The pos t  sha l l  be  des igned to  res is t  over turn ing,  twis t ing and 
d isp lacement  f rom wind  and impact  fo rces .   A 50-mi le  per  hour  wind  load 
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sha l l  no t  de f lec t  the  pos t  more  than 2  inches  f rom the  a t - res t  pos i t ion.   
Measurement sha l l  be  made a t  the po in t  o f  max imum def lec t ion and 
normal  to  the  movement .  

The pos t  sha l l  have min imum tens i le  s t rength  o f  1 ,100 pounds per 
square .   The tens i le  s t ress  sha l l  be  de termined in accordance wi th  the 
"Standard  Method o f  Tes t  fo r  Tens i le  Proper t ies  o f  P las t ic , ”  ASTM D638 
(Tes t  Spec imen Type 1) .   The ra te  o f  jaw separa t ion  sha l l  be  20  inches 
per  minu te .  

The pos t  sha l l  be  cond i t ioned fo r  a  min imum of  two hours  in  an  oven a t  
140 ± 3  degrees  F.   The cond i t ioned pos t  sha l l  be  capab le  o f  
s t ra igh ten ing i tse l f  wi th in  30  seconds when bent 180 degrees  a t  the 
midpo in t  fo r  each o f  four  bends .   The s t ress  tes t  on  each pos t  sha l l  be 
comple ted  wi th in  two minutes  o f  remova l  f rom oven.  

The pos t  sha l l  be  su f f ic ien t ly  r ig id  to  res is t  wi l t ing  a f te r  cond i t ion ing a  
min imum of  two hours  a t  180 ± 3  degrees  F.  

The pos t  sha l l  be cond i t ioned a  min imum of  two hours  a t  -5  ± 3  degrees  F 
in  an  env i ronmenta l ly  con t ro l led  tes t  chamber .   Tes t ing sha l l  be  
per fo rmed in  the  env i ronmenta l  chamber .   The pos t  sha l l  be  su f f ic ien t ly  
f lex ib le  to  permi t  four  180-degree bends a t  the  midpo in t  wi thout  
c rack ing,  each t ime s t ra igh ten ing i tse l f  wi th in  60  seconds. 

The pos t  sha l l  be  manufactured  f rom an impact  res is tan t  mater ia l  so  tha t  
an  ins ta l led  pos t  is  capable  o f  se l f -e rec t ing and wi ths tand ing 10  veh ic le 
impacts  a t  55  mi les  per  hour  a t  tempera tures  o f  40 degrees  F or  above 
wi thout  b reakage or  loss o f  serv iceab i l i t y .   L i t t le  o r  no  damage sha l l  be 
caused to  the impact ing veh ic le .   The veh ic le  shal l  be  a  typ ica l  sedan 
wi th  a  we igh t  o f  4 ,000 ± 1 ,000 pounds.  

The pos t  sha l l  a lso  be  capab le  o f  sus ta in ing a  whee l  h i t  dur ing tes t ing 
a t  55  mi les  per  hour  wi thout  loss  o f  serv iceab i l i t y .  

The re f lec t ive  sheet ing sha l l  be  a h igh  re f lec t iv i ty  f lex ib le sheet ing 
conforming to  the  requ i rements  o f  Sec t ion  1007 o f  the  spec i f i ca t ions .   
The sheet ing must  re ta in  75  percent  o f  i t s  re f lec t iv i ty  a f te r  10  veh ic le 
impacts  a t  55  mi les  per  hour .   Co lo r  sha l l  be  s i lver -wh i te ,  ye l low,  o r  
green in  accordance wi th  the  appropr ia te  Federa l  Highway  
Admin is t ra t ion  co lo r  to le rance char t .  

The base sha l l  p revent  pos t  remova l  by  impact  o r  vanda ls .   The base 
sha l l  no t  p ro t rude more  than 4  inches  above the  pavement  sur face .  

707-3 Construct ion:  

The base sha l l  be  ins ta l led  wi th  an  epoxy  adhes ive  or  acceptab le 
a l te rna te ,  in  accordance wi th  the  manufac turer 's  spec i f i ca t ions .  
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When used in  a  cons t ruc t ion  work  zone,  i t  sha l l  be  the cont rac tor 's  
respons ib i l i t y  to  keep the  tubu la r  markers  b r igh t  and c lean fo r  max imum 
targe t  va lue .  

When rep lacement ,  repa ir  o r  rese t t ing o f  markers is  necessary dur ing 
t ra f f i c  con t ro l  in  a cons truc t ion work  zone, such work  sha l l  be  done 
immedia te ly  by  the  cont rac tor .  

707-4 Method of  Measurement:  

Tubu lar  markers  wi l l  be  measured by the un i t  fo r  each marker fu rn ished 
and ins ta l led .  

707-5 Basis  of  Payment:  

The accepted  quant i t ies o f  tubu la r  markers ,  measured as  prov ided 
above, wi l l  be  pa id fo r  a t  the  contrac t  un i t  p r ice  each,  wh ich  pr ice  sha l l  
be  fu l l  compensat ion fo r  the  work ,  comple te in  p lace ,  as spec i f ied  here in 
and as  shown on the  p lans .  

I t  sha l l  be  the  cont rac tor 's  respons ib i l i t y  to  rese t  those markers  tha t  
become detached f rom the  pavement  a t  no  add i t iona l  cos t  to  the 
Depar tment .  

Where  the  Engineer  de termines  markers  a re  in  need o f  repa i r ,  such 
repa i rs  sha l l  be  made by  the  cont rac tor  and wi l l  be  pa id  fo r  in  
accordance wi th  the  prov is ions  o f  Subsec t ion  109.04  o f  the 
spec i f i ca t ions .  

Where  the  Engineer  de termines  markers  need to  be rep laced, such 
rep lacement  sha l l  be  made by  the  cont rac tor  and add i t iona l  payment  wi l l  
be  made a t  the  contrac t  un i t  p r ice .  

No measurement o r  d i rect  payment wi l l  be  made fo r  remov ing,  hau l ing 
and s tockp i l ing sa lvaged markers ,  the  cos t  be ing cons idered as  inc luded 
in  the  cos t  o f  the  cont rac t  i tem.  

SECTION 708 WATERBORNE PAVEMENT MARKINGS:  

708-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  c lean ing and prepar ing the 
pavement sur face ,  fu rn ishing a l l  mater ia ls  and app ly ing wh i te  o r  ye l low, 
water -borne,  fas t -dry  o r  rap id -dry  t ra f f ic  pa in t ,  and re f lec t ive g lass 
beads a t  the  loca t ions  and in  accordance wi th  the de ta i ls  shown on the 
p lans ,  MUTCD,  and  assoc ia ted  ADOT Supp lement ,  the  requ i rements  o f  
these spec i f i ca t ions ,  o r  as  d i rec ted  by  the  Engineer .  
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708-2 Mater ia ls :  

708-2 .01 Pavement  Mark ing Paint :  

(A)   Genera l :  

Al l  mater ia l  used in  the  formula t ion  o f  the pavement  mark ing pa in t  sha l l  
meet  the  requ i rements  here in  spec i f ied .   Any  mater ia ls  no t  spec i f i ca l ly  
covered sha l l  meet  the  approva l  o f  the  Engineer .  

On ly  waterborne t ra f f i c  pa in t  tha t  has  been rev iewed,  eva lua ted ,  and 
approved by  the ADOT Produc t  Eva lua t ion  Program or  equa l ,  p r io r  to  the 
b id  open ing o f  each respec t ive  pro jec t ,  sha l l  be  used. 

Cop ies  o f  the  most recent  vers ion  o f  the  Approved Produc ts  L is t  (APL) 
a re  ava i lab le on the  in te rne t  f rom the  ADOT Research  Center  th rough 
i ts  Produc t  Eva lua t ion  Program.  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05 o f  the  spec i f ica t ions sha l l  be  submi t ted  a long wi th 
p recer t i f i ca t ion  tes t  resu l ts  f rom the  ADOT Cent ra l  Labora tory  for  
samples  f rom each ba tch  o f  mater ia l  ob ta ined fo r  precer t i f i ca t ion  a t  the 
produc t ion  l ine  o f  the  manufac turer .  

(1 )  Waterborne Pavement  Mark ing Paint :  Type I  
(Standard) :  

Type I  (Standard)  waterborne pavement  mark ing pa in t  sha l l  be  the  t ra f f i c  
pa in t  fo r  long l ine  and shor t  l ine  s t r ip ing,  a r rows,  symbols ,  and legends.  
Type I  sha l l  be  used: 

(a )  For  temporary  t ra f f i c  con tro l ;   

(b )  At  the  end o f  the const ruc t ion work  sh i f t  i f  the  
roadway is  open to  t ra f f i c  over  an  in te rmed ia te  layer  
o f  pavement  wh i le  the  f ina l  l i f t  o r  layer  o f  pavement  
has  no t  been p laced ye t ;  

(c )  As  a  p r imer  on  the  f ina l  l i f t  o r  layer  o f  pavement  30  
days  pr io r  to  the  app l ica t ion  o f  the  durab le  pavement 
mark ing mater ia ls ;  and 

(d )  Dur ing Const ruc t ion  on  pavement  tha t  wi l l  no t  be 
resur faced.  Two app l ica t ions  o f  waterborne pa in t  
may be  used,  a l lowing 30  to  60  days  be tween 
app l ica t ions .  

Type I  pa in t  sha l l  be  capab le  o f  per fo rming as  spec i f ied  here in  when 
sub jec ted  to h igh  t ra f f i c  vo lumes and severe  wear  cond i t ions such as 
repeated  c ross ing,  s ta r t ing,  s topp ing,  and tu rn ing movements .  
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(2 )  Waterborne Pavement  Mark ing Paint :  Type I I  (High-
bui ld) :  

Type I I  (High-bu i ld )  waterborne pavement  mark ing pa in t  sha l l  be  used 
fo r  long l ine  and shor t  l ine  s t r ip ing,  a r rows,  symbols ,  and legends.  Type 
I I  sha l l  be  used fo r  temporary  t ra f f i c  con t ro l  tha t  needs to  be  in p lace 
fo r  a t  leas t  180 days ,  and be tween two cons t ruc t ion  seasons. 

Type I I  pa in t  sha l l  be  capab le  o f  per fo rming as  spec i f ied  here in  when 
sub jec ted  to  two-season pro jec ts ,  h igh  t ra f f i c  vo lumes,  and severe  wear 
cond i t ions  such as  repeated  c ross ing,  s ta r t ing,  s topp ing,  and tu rn ing 
movements .  

(B)   Composi t ion Requirements:  

The pavement  mark ing pa in t  sha l l  be  a  ready-mixed,  one component,  
waterborne t ra f f i c  l ine  pa in t  o f  the  cor rec t  co lo r ,  to  be  app l ied  to  e i ther 
aspha l t ic  o r  Por t land cement  concre te  pavement .   The compos i t ion  o f  
the  pa in t  sha l l  be  de termined by  the  manufac turer .   I t  w i l l  be  the  
manufac turer 's  respons ib i l i t y  to  p roduce a  p igmented waterborne pa in t  
con ta in ing a l l  the  necessary  co-so lvents ,  d ispersant ,  wet t ing agents ,  
p reserva t ives and a l l  o ther  add i t ives ,  so  tha t  the  pa in t  sha l l  re ta in  i ts  
v iscos i ty ,  s tab i l i t y  and a l l  o f  the  proper t ies  as  speci f ied  here in .  

Lead concent ra t ions  sha l l  no t  exceed 0 .009 percent  by  we igh t  (90  ppm) 
us ing tes t  method ASTM D3335.   

The manufac turer  sha l l  cer t i fy  tha t  the  produc t  con ta ins  no  de tec tab le 
concent ra t ions  o f :  

  An t imony;  
  Arsen ic ;  
  Cadmium;  
  Mercury ;  
  Chromium,  Inorgan ic ;  
  Chromium,  Hexava len t ;  
  To luene;   
  Ch lo r ina ted  so lvents ;   
  Hydro lyzab le  ch lo r ine  der iva t ives ;   
  Ethy lene-based g lyco l  e thers  and the i r  ace ta tes ;  and/or   
  A carc inogen as  de f ined in  29  CFR 1910.1200.    

(C)   Manufactur ing Formulat ions:  

The manufac turer  sha l l  fo rmula te  the  pavement mark ing pa in t  in  a  
cons is ten t  manner  and not i fy  the  Engineer  o f  any  change o f  fo rmula t ion .   
The fo rmula t ion  o f  the  pa in t  sha l l  be de termined by  the  manufac turer .   I t  
w i l l  be  the  manufac turer 's  respons ib i l i t y  to fo rmula te  pa in t  wh ich wi l l  
meet  the  quant i ta t ive  and qua l i ta t ive  requ i rements  o f  th is  spec i f i ca t ion .   
Any  change in  the fo rmula t ion  o f  the pa in t  sha l l  be  approved by  the 
Engineer .  
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(D)   Quant i ta t ive  Requirements  of  Mixed Paints:  

Table  708-1 
 White  Yel low 

Pigment :   
Percent  by  we igh t ,  ASTM D3723,   
A l lowab le  var ia t ion  f rom the  qua l i fy ing sample 

±  2 .0  ±  2 .0  

Non-Vo la t i le  Conten t /Non-Vo la t i le  Veh ic le :   
Percent  by  we igh t ,  ASTM D2369, 
Al lowab le  var ia t ion  f rom the  qua l i fy ing sample 

±  2 .0  ±  2 .0  

Viscos i ty :  Krebs  Un i ts  a t  77  ±  1  °F,  ASTM D562  70 -  85 70  -  85 

Weigh t  per  Ga l lon :   
Pounds per  ga l lon  77  ±  1  °F,  ASTM D1475,  
Al lowab le  var ia t ion  f rom the  qua l i fy ing sample 

±  0 .3  ±  0 .3  

Veh ic le  Compos i t ion :   
Veh ic le  In f ra red  Spect ra ,  ASTM D2621,  
Al lowab le  var ia t ion  f rom the  qua l i fy ing sample 

None None 

PH:  ASTM E70,   
A l lowab le  var ia t ion  f rom the  qua l i fy ing sample ±  1 .0  ±  1 .0  

F ineness  o f  Dispers ion :  
HEGMAN, min imum,  ASTM D121 3 .0 3 .0 

Vo la t i le  Organ ic  Compounds:   
Pounds per  ga l lon  o f  pa int ,  max imum,  ASTM 
D3960 accord ing to  7 .1 .2 .   

2 .1 2 .1 

F lash  Po in t :   
Degrees  F. ,  min imum,  ASTM D93,  Method A 100 100 

Dry  Time to  No Pick  Up:   
Wi th  no  beads:  minu tes ,  max imum,  ASTM D711 10 10 

Dry  Through Time:   
Minu tes ,  ASTM D1640 except  no  thumb pressure  
is  used when thumb is  ro ta ted  90° on  pa in t  f i lm 

20 20 

Flex ib i l i t y :   
ASTM D522,  Method B:  
F lex ib i l i t y  sha l l  be  tes ted  per  ASTM D522,  Method 
B.   Draw down the  pa in t  to  a  wet  f i lm th ickness  o f  
0 .005 inches  (0 .13mm) on a  c lean bare  co ld -
ro l led  s tee l  pane l .   A i r -d ry  fo r  24  hours  a t  
s tandard  cond i t ions  then bake fo r  5  hours  a t  221 
°F ±  3  °F (105 °C ± 2  °C)  and f ina l ly  cond i t ion  the  
pane l  fo r  30  minu tes  a t  s tandard  cond i t ions .   
When tes ted  as  spec i f ied  the  pa in t  f i lm sha l l  no t  
c rack ,  ch ip ,  o r  f lake  a f te r  the  tes t  pane l  is  bent  
over  a  ½ inch  (13  mm) d iameter ,  cy l indr ica l  
mandre l .  

Pass  Pass  
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(E)   Qual i ta t ive  Requirements:  

(1 )  Color  of  Yel low Paint :  

The co lo r  o f  the  ye l low pa in t  sha l l  c lose ly  match  Federa l  Standard  595b, 
Co lor  No.  33538. 

(2 )  Dry  Opaci ty :  

Dry  opac i ty  fo r  the  pa in t  wi l l  be  de termined us ing a  b lack-wh i te Leneta 
Char t ,  Form 2C Opac i ty ,  o r  equa l ,  and a  ca l ib ra ted  re f lec tance meter 
capab le  o f  de termin ing ref lec tance to  the  neares t  1 percent .   Us ing a 10 
mi l  gap doc tor  b lade,  a  f i lm o f  pa in t  i s  d rawn down, cover ing bo th  b lack 
and wh i te  por t ions  o f  the char t  on  a vacuum p la te.   The f i lm sha l l  be 
a l lowed to  d ry  24  hours .   Af te r  ca l ib ra t ing the  meter  accord ing to  the 
manufac turer 's  ins t ruc t ions ,  measure  the  re f lec tance over  the  wh i te  and 
b lack  por t ions  accord ing to  the  manufac turer ’s  ins t ruc t ions .  Dry  Opac i ty  
fo r  bo th  wh i te  and ye l low pa in t  sha l l  be  a t  leas t  0 .90 .  

(3 )  Yel lowness Index:  

Yel lowness  Index  fo r  wh i te  pa in t  wi l l  be de termined as  descr ibed fo r  d ry 
opac i ty ,  on ly use  a 15-mi l  gap doc tor  b lade to  d raw down the pa in t .   
Ca lcu la te  the  Ye l lowness  Index  in  accordance wi th  ASTM E313.  
Ye l lowness  Index  fo r  the  wh i te  pa in t  sha l l  be  a  max imum of  10 .  

(4 )  Ref lectance: 

Ref lec tance fo r  bo th  wh i te  and ye l low pa in t  wi l l  be  de termined us ing the 
same 15-mi l  d raw-down f i lm as  fo r  the  Ye l lowness  Index .   For  wh i te  pa in t  
the  same sample may be  u t i l i zed  fo r  bo th  the Ye l lowness  Index and 
Ref lec tance.   Measure  the  re f lec tance o f  the  pa in t  f i lm us ing the 
re f lec tance meter  accord ing to  the  manufac turer ’s  ins t ruc t ions.   
Ref lec tance fo r  the  wh i te  pa in t  sha l l  be  a t  leas t  85 .   Ref lec tance fo r  the 
ye l low pa in t  may range f rom 42 to  59 ,  inc lus ive .  

(5 )  UV Color  Durabi l i ty :  

UV Color  Durab i l i t y  sha l l  be  de termined us ing a  QUV Weatherometer ,  
wi th  Ul t ra  Vio le t  L igh t  and Condensate Exposure accord ing to  ASTM 
G154,  fo r  300 hours  to ta l .   The repeat ing cyc le  sha l l  be  four  hours  UV 
exposure  a t  140 degrees  F (60  degrees  C)  fo l lowed by  four  hours 
condensate  exposure  a t  104 degrees  F (40  degrees C) .   Af te r  300 hours  
o f  exposure ,  the  Ye l lowness  Index  fo r  wh i te  pa in t  sha l l  no t  exceed 12,  
and ye l low pa in t  sha l l  c lose ly  match  Federa l  Standard 595b,  Co lor  
No.  33538. 
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(6 )  Stat ic  Heat  Stabi l i ty :  

To determine s ta t ic  heat  s tab i l i t y  fo r  the  pa in t ,  p lace  1  p in t  o f  pa in t  in  a 
sea led  can and heat  in  an  a i r  c i rcu la t ion  oven a t  120 ± 1  degrees  F (49 
degrees  C)  fo r  a  per iod  of  one week.   Remove the pa in t  f rom the  oven 
and check  the  v iscos i ty  in  Krebs  Un i ts  a t  77  ±  1  degrees  F (25  degrees  
C)  accord ing to  ASTM D562.   The v iscos i ty  measured sha l l  be  in  the 
range f rom 68 to  90  Krebs  Un i ts ,  inc lus ive .   A lso ,  check  fo r  any  s igns  o f  
ins tab i l i t y .  

(7 )  Heat -Shear  Stabi l i ty :  

To determine heat -shear s tab i l i t y  fo r  the  pa in t ,  1  p in t  o f  the  pa in t  i s  
sheared in  a  War ing Blender  a t  h igh  speed to  150 degrees  F (66  degrees  
C) .   The b lender  shou ld  have a t igh t  f i t t ing l id  taped on to i t  to  min imize 
vo la t i le  loss .   When the  pa in t  reaches  150 degrees  F (66  degrees  C) ,  
s top  the  b lender ,  immedia te ly  pour  the  pa in t  in to a  sample can,  and 
app ly  a cover  to  sea l  the  can.   Le t  the  pa in t  coo l  overn igh t  and examine 
fo r  je l l ing or  o ther s igns  of  ins tab i l i t y .   Measure v iscos i ty  in  Krebs Un i ts  
a t  77  ±  1  degrees  F (25 degrees  C) ,  accord ing to  ASTM D562.   The 
v iscos i ty  measured sha l l  be  in  the  range f rom 68 to  95  Krebs  Un i ts ,  
inc lus ive .   I f  no t  wi th in  the  upper  l imi t ,  run to ta l  so l ids  on  the sheared 
pa in t  and ad jus t  so l ids ,  i f  necessary ,  by  add ing water  to  reach the 
or ig ina l  so l ids  conten t .   I f  the  so l ids  conten t  requ i red  ad jus tment ,  aga in 
check  the  v iscos i ty  o f  the  pa in t .   The v iscos i ty  sha l l  be  in  the  range f rom 
68 to  95  Krebs  Un i ts ,  inc lus ive .  

(8 )  Scrub Resistance:  

Scrub Res is tance wi l l  be de termined accord ing to  ASTM D2486.   Use an 
appropr ia te  doc tor  b lade to  p rov ide a  d ry  f i lm th ickness o f  3  to  4 mi ls .   
A l low the  pa in t  to  cure  for  24  hours .   Per fo rm the  scrub  res is tance test  
a t  77  ±  1  degrees  F (25  degrees  C)  and 50  ±  5  percent  humid i ty .   Record 
the  number  o f  cyc les  to  remove the  pa in t  f i lm.   The number  o f  cyc les 
recorded sha l l  be  a t  leas t  800. 

(9 )  Spraying Propert ies:  

The pa in t  sha l l  be  app l ied ,  in  the  f ie ld ,  a t  a 15  mi ls  wet  f i lm th ickness 
fo r  Type I  pa in t  and 25  mi ls  wet  f i lm th ickness  fo r  Type I I .   Bo th  Type I  
and Type I I  pa in t  sha l l  show the  fo l lowing proper t ies  a t  ambient  
tempera tures  o f  50  to  100 degrees  F (10  to  38  degrees  C)  wi th  pa in t  
spray  tempera ture  o f  150 degrees  F (66  degrees  C),  max imum.  

For  Type I  pa in t ,  6  to 10 pounds o f  Type 1  beads sha l l  be  pos t -app l ied 
per  ga l lon  o f  pa in t .  For  Type I I  pa in t ,  10  to  12  pounds o f  Type 3  beads 
sha l l  be  pos t -app l ied  per  ga l lon  o f  pa in t .  Beads sha l l  con form to 
subsec t ion  708-2 .02  o f  the  spec i f i ca t ions .  

(a )  For  rap id -dry  pa in t  app l ied  in  a  mob i le  opera t ion  and 
no t  p ro tec ted  by  temporary  t ra f f i c  con t ro l ,  d ry  to  a  
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no- t rack  cond i t ion  in  60  seconds or  less  when the  l ine 
is  c rossed over  in  a  pass ing maneuver  wi th  a  
s tandard-s ized  au tomobi le .  

(b )  For  fas t -d ry  pa in t  app l ied wi th in  an  es tab l ished work 
zone beh ind  temporary  t ra f f i c  con t ro l ,  d ry  to  a  no-
t rack  cond i t ion in  f i ve  minu tes  or  less  when the  l ine 
is  c rossed over  in  a  pass ing maneuver  wi th  a  
s tandard-s ized  au tomobi le .  

(c )  Produce a c lean-cu t ,  smooth  l ine  wi th  no  overspray  
or  pudd l ing.  

(d )  Pa in t  immedia te ly  a f te r  app l ica t ion  sha l l  accept  g lass 
beads so tha t  the  spheres sha l l  be  embedded in to  the 
pa in t  f i lm to  a  depth  o f  50 percent  o f  the i r  d iameter.  

(e )  Pa in t  when heated  to  the tempera ture  necessary  to  
ob ta in  the  spec i f ied  dry  t ime,  sha l l  show no ev idence 
o f  ins tab i l i t y  such as  v iscos i ty  inc rease,  je l l ing,  o r  
poor  spray  app l ica t ion .  

(10) Freeze-Thaw Propert ies:  

The pa in t  v iscos i ty  or  cons is tency  sha l l  no t  change s ign i f i can t ly  when 
the  pa in t  i s  tes ted  fo r  res is tance to  f i ve  cyc les  o f  f reeze- thaw accord ing 
to  ASTM D2243.  

(11) Road Serv ice  Rat ing:  

Test  s t r ipes  o f  the  pa in t  sha l l  be  app l ied  t ransverse ly  across  the  road, 
4  inches  in  wid th  and approx imate ly  12  fee t  long a t  a  loca t ion  approved 
by  the  Engineer .  

Wet  f i lm th ickness  o f  the  tes t  s t r ipes  sha l l  be  approx imate ly  15  mi ls  fo r  
Type I  and 25  mi ls  fo r  Type I I  pa in t  as  de termined accord ing to  ASTM 
D4414 and ASTM D713 pr io r  to  tes t  s t r ipe  app l ica t ion .   To  a id  in  
ob ta in ing the correc t  f i lm th ickness ,  a length  o f  roof ing paper p laced by 
the  s ide  o f  the  road can be  used.   P lace  a  r ig id  meta l  tes t  pane l  on  the 
roo f ing paper  in  the pa th  o f  a  tes t  l ine .   Immedia te ly  a f te r  the tes t  l ine 
is  app l ied  by  the  s t r iper ,  measure  the  wet  f i lm  th ickness .   I f  no t  
sa t is fac tory ,  ad jus t  the spray  pressure  and repeat un t i l  the  ta rge t  wet  
f i lm th ickness  is  a t ta ined.   I t  is  impor tan t  tha t  no  g lass  beads be  present 
tha t  wou ld g ive  a  fa lse  wet  f i lm th ickness .   When the  wet  f i lm th ickness 
is  cor rec t ,  app ly  a  tes t  l ine  across  a  ta red  meta l  tes t  pane l .   Af te r  th is ,  
app ly  another  tes t  l ine  across  a  d i f fe ren t  ta red  meta l  tes t  pane l ,  th is  
t ime a lso  add ing the  beads.   These samples  are  necessary  to  de termine 
the  in i t ia l  bead re ten t ion .  

Glass  beads conforming to  the requ i rements  o f  Subsec t ion 708-2 .02  o f  
the  spec i f i ca t ions  (mo is ture  p roo f  type)  sha l l  be  app l ied  a f te r  the  pa in t  
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has  been app l ied ,  bu t  dur ing the  same s t r ip ing opera t ion  a t  a  ra te  such 
tha t  the  in i t ia l  bead re ten t ion  on  the  tes t  l ine  is  a t  leas t  6  pounds o f  
beads  per  ga l lon  o f  wet  pa in t  fo r  Type I  pa in t  and a t  leas t  10  pounds o f  
beads per  ga l lon o f  wet  pa in t  Type I I .   The in i t ia l  bead re ten t ion wi l l  be 
de termined ana ly t ica l ly  by  the  ADOT Const ruc t ion  and Mater ia ls  Group 
concur ren t ly  wi th  the de terminat ion  o f  the  dry  pa in t  th ickness  u t i l i z ing 
ta red  meta l  tes t  pane ls .   The pa in t  sha l l  accept  the  g lass  beads so tha t  
the  spheres  are  embedded in to  the  pa in t  f i lm to  a  depth  o f  50  percent  of  
the i r  d iameter .   Tes t  s t r ipes  wi l l  be  observed fo r  a  per iod  o f  180 days 
f rom date o f  app l ica t ion .   Pa in ts  wi l l  be  eva lua ted  fo r  wear  accord ing to 
ASTM D913.  

Af te r  180 days o f  serv ice,  on  a  v isua l  ra t ing sca le o f  0 to  100 percent ,  
pa in ts  sha l l  have a  ra t ing o f  90  percent  o r  be t te r  to  be  acceptab le .   A l l  
ra t ings  wi l l  be  taken in  the  whee l  t rack  area .   Glass  beads sha l l  show 
no more  than a  30  percent  loss  a f te r  180 days  o f  tes t .   Th is  wi l l  be  
de termined by  tak ing c lose-up,  be fore  and a f te r  photographs  o f  the  pa in t  
f i lm and by  count  de termin ing the  average bead loss .  

The road serv ice  tes t  may be  wa ived a t  the  op t ion  o f  the  Engineer  o r  
eva lua ted  fo r  a  per iod  o f  t ime less  than 180 days .  

(12) Workmanship:  

Pain t  sha l l  be  f ree  f rom fore ign  mater ia ls ,  such as  d i r t ,  sand,  f ibers  f rom 
bags ,  o r  o ther  mater ia l  capab le  o f  c logging screens,  va lves ,  pumps,  and 
o ther  equ ipment  used in  a  pa in t  s t r ip ing appara tus.  

The pa in t  p igment  sha l l  be  we l l  ground and proper ly  d ispersed in  the 
veh ic le .   The p igment  sha l l  no t  cake or  th icken in  the  conta iner ,  and 
sha l l  no t  become granu lar  o r  curd led .   Any  se t t lement  o f  p igment  in  the  
pa in t  sha l l  resu l t  in  a thorough ly  wet ted ,  so f t  mass  permi t t ing the 
comple te  and easy  ver t ica l  penet ra t ion  o f  a  padd le .   Se t t led  p igment  
sha l l  be  eas i ly  red ispersed,  wi th  min imum res is tance to  the  s idewise 
manua l  mot ion  o f  a  padd le  across  the  bo t tom o f  the  conta iner ,  to  fo rm a 
smooth  un i fo rm produc t  of  the  proper  cons is tency .   I f  the  pa in t  cannot  
be  eas i ly  red ispersed,  due to  excess ive  p igment  set t lement  as  descr ibed 
above or  due to any o ther cause,  the  pa in t  sha l l  be cons idered un f i t  fo r  
use .  

The pa in t  sha l l  re ta in  a l l  spec i f ied  proper t ies  under  normal  s to rage 
cond i t ions  fo r  12 months a f te r  acceptance and de l ivery .   The cont rac tor  
sha l l  be  respons ib le  fo r  a l l  cos ts  and t ranspor ta t ion  charges  incur red  in 
rep lac ing pa in t  tha t  is  un f i t  fo r  use .   The proper t ies o f  any  rep lacement 
pa in t ,  as  spec i f ied  here in ,  sha l l  remain  sa t is fac to ry  fo r  e igh t  months 
f rom the  da te  o f  acceptance and de l ivery .  
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(F)   Manufactur ing Requirements:  

(1 )  Inspect ion:  

The manufac turer  o f  the  pa in t  sha l l  fu rn ish  the  Engineer  f ree  access  to 
a l l  par ts  o f  the  p lan t  invo lved in  the  pa in t  manufac ture ,  and sha l l  fu rn ish 
every  reasonab le  fac i l i t y  fo r  sampl ing bo th  the  pa in t  and the  raw 
mater ia ls  dur ing the  process  o f  manufac tur ing.  

Al l  mater ia ls  used in  fo rmula t ion  sha l l  meet  the  requ i rements  here in 
spec i f ied .   Any  mater ia ls  no t  spec i f i ca l ly  covered sha l l  meet  the  approval  
o f  the  Engineer .  

A l l  manufac tured  pa in t  sha l l  be prepared a t  the  fac to ry  ready  for  
app l ica t ion .  

When pa in t  i s  sh ipped to  a  d is t r ibu tor  o r  pa in t  app l ica to r  who wi l l  s to re 
the  pa in t  p r io r  to  i ts  use ,  the  d is t r ibu tor  o r  pa in t  app l ica to r  sha l l  fu rn ish 
the  Engineer  f ree  access  to  a l l  par ts  o f  the  fac i l i t y  where  pa in t  i s  s to red 
and sha l l  fu rn ish  every  reasonab le  fac i l i t y  fo r  sampl ing the  pa in t .  

Pa in t  may a lso be sampled  a t  the  p lace  o f  s torage e i ther  a t  a  warehouse 
or  on  the  s i te  p r io r  to  app l ica t ion  o f  the  pa in t .   App l ica t ion  o f  the  pa in t  
wi l l  no t  be  permi t ted  un t i l  the  pa in t  has  been approved by  the  Engineer .   
I t  i s  the  cont rac tor 's  respons ib i l i t y  to  no t i fy  the  Engineer  a t  leas t  14 
work ing days  pr io r  to  any t ra f f i c  pa in t ing opera t ion and to  a l low access 
a t  tha t  t ime fo r  pa in t  sampl ing a t  the  s to rage loca t ion .  

At  leas t  one pa in t  sample sha l l  be  ob ta ined f rom each lo t  o f  pa in t .  

Check-samples o f  f in ished pa in t  wh i le  be ing app l ied  wi l l  be  taken a t  
in te rva ls  as  de termined by  the  Engineer .  

(2 )  Precert i f icat ion of  Pavement  Mark ing Paint  :  

Al l  tes ts  wi l l  be  conducted  as  spec i f ied  here in .  

(a )  Genera l :  

As descr ibed in  Subsect ion  708-2 .01(A)  o f  the  spec i f i ca t ions ,  the 
cont rac tor  sha l l  p rov ide  to the  Engineer  a  Cer t i f i ca te o f  Compl iance f rom 
the  manufac turer  and tes t  resu l ts  f rom the  Cent ra l  Labora tory  fo r  
samples  f rom each ba tch  o f  mater ia l  ob ta ined fo r  precer t i f i ca t ion  a t  the 
produc t ion  l ine  o f  the manufac turer .  I f  the mater ia l  fa i l s  the 
precer t i f i ca t ion  tes t ing by  Cent ra l  Labora tory ,  the  manufac turer  sha l l  not  
supp ly  any  pavement  mark ing pa in t  represented by  the  fa i l ing tes t  
resu l ts  to  ADOT pro jec ts .  I f  the  mater ia l  fa i l s  the  precer t i f i ca t ion  tes t ing 
by  the  Cent ra l  Labora tory ,  the  manufac turer  sha l l  no t  supp ly  any 
pavement  mark ing pa in t  represented  by  the  fa i l ing tes t  resu l ts  to  ADOT 
pro jec ts .  
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(b)  Precert i f icat ion Sampl ing:  

Sampl ing o f  pavement  mark ing pa in t  fo r  p recer t i f ica t ion  sha l l  be  fo r  an 
ac t ive  ADOT pro jec t .   The  manufac turer  sha l l  p rov ide  a  1  p in t  o r  1  quar t  
sample  in  a  meta l  can  o f  pavement  mark ing pa in t  f rom each ba tch  o f  
p roduc t ion  tha t  wi l l  be sh ipped to  an  ADOT pro jec t .  The manufac turer  
sha l l  sh ip  the  compos i te  sample  to  the  Cent ra l  Labora tory  a t  1221 N.  
21s t  Avenue Phoen ix ,  AZ 85009, a long wi th  a  Cer t i f i ca te  o f  Ana lys is ,  fo r  
p recer t i f i ca t ion  tes t ing.  The manufac turer  sha l l  iden t i fy  the  pavement 
mark ing pa in t  wi th  the  ba tch  number ,  the  ba tch  quant i ty ,  the  ba tch  da te,  
the  manufac turer ’s  name,  and the  produc t  name.  Such ident i f i ca t ion 
sha l l  be  shown on the  s ide  o f  the  conta iner .  

(c )  Centra l  Laboratory  Precert i f icat ion Test ing 
Responsibi l i t ies:  

The Cent ra l  Labora tory  is  respons ib le  fo r  coord ina t ing precer t i f i ca t ion 
fo r  each ba tch  o f  pavement  mark ing pa in t  tha t  is  to be  precer t i f ied .  

For  p recer t i f i ca t ion  purposes ,  pavement  mark ing pain t  a t  a  min imum wi l l  
be  tes ted  fo r  co lo r ,  to ta l  non-vo la t i le  percentage,  p igment ,  non-vo la t i le  
veh ic le ,  we igh t  per  ga l l on ,  v iscos i ty ,  d ry  t ime,  and dry  opac i ty  in  
accordance wi th  the  procedures  descr ibed in  Subsec t ion 708-2 .01(D) 
and 708-2 .01(E)  o f  the  spec i f i ca t ions .  

Upon comple t ion  o f  tes t ing,  the  Cent ra l  Labora tory  wi l l  p rov ide  the 
manufac turer  wi th  a  copy  o f  the  tes t  resu l ts  fo r  each ba tch  tes ted .  
Typ ica l ly ,  tes t ing wi l l  be  comple ted  wi th in  f i ve  work ing days  o f  rece ip t  
o f  the  pa in t  sample .  I f  the  mater ia l  fa i l s  the  precer t i f i ca t ion  tes t ing,  the 
manufac turer  sha l l  no t  supp ly  any  pavement  mark ing pa in t  represented 
by  the  fa i l ing tes t  resu l ts  to  ADOT pro jec ts .  

Ev idence o f  adu l te ra t ion or  improper  fo rmula t ion sha l l  be  cause fo r  
re jec t ion .  

(d)  Packaging:  

Al l  sh ipp ing conta iners  fo r  pa in t  sha l l  comply  wi th  the  Depar tment  o f  
Transpor ta t ion  Code o f  Federa l  Regu la t ions ,  Hazardous  Mater ia ls  and 
Regu la t ion  Board ,  Reference 49  CFR.   The conta iner  and l ids  sha l l  be 
l ined  wi th  a  su i tab le  coat ing so  as  to  p revent  a t tack  by  the  pa in t  o r  by 
agents  in  the  a i r  space above the  pa in t .   The l in ing sha l l  no t  come o f f  
the  conta iner  o r  l id  as  sk ins .  

Conta iners  sha l l  be  co lo red  wh i te ,  inc lud ing l ids ,  and conta iners  sha l l  
have an  ident i fy ing band o f  the  appropr ia te  co lo r  around and wi th in  the 
top  one th i rd  o f  the  conta iner .  

A l l  con ta iners  sha l l  be  proper ly  sea led  wi th  su i tab le  gaskets ,  sha l l  show 
no ev idence o f  leakage,  and sha l l  remain  in  sa t is fac to ry  cond i t ion  fo r  a 
per iod  o f  12  months  a f ter  de l ivery  to  a  d is t r ibu tor  o r  pa in t  app l ica to r .   
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The cont rac tor  sha l l  be  respons ib le  fo r  a l l  cos ts and t ranspor ta t ion 
charges  incur red  in  rep lac ing pa in t  and conta iners.  

(e )  Label ing:  

Al l  con ta iners  o f  pa in t  sha l l  be  labe led  showing the  manufac turer 's  
name,  da te o f  manufac ture ,  pa in t  co lo r ,  p roduc t  code,  manufac turer 's  
ba tch  number ,  and quant i ty  o r  we igh t  o f  pa in t  on  bo th  the  s ide  o f  the 
conta iner  and a lso  the  l id .   Conta iners  sha l l  be  c lear ly  labe led  Rap id  Dry  
o r  Fas t  Dry  lead- f ree  Waterborne Type I  o r  Type I I  Tra f f ic  Pa in ts .  

A l l  con ta iners  o f  pa in t  sha l l  be  labe led  to  ind ica te  tha t  the  conten ts  fu l ly  
comply  wi th  a l l  ru les  and regu la t ions  concern ing a i r  po l lu t ion  cont ro l  in  
the  Sta te  o f  Ar izona,  Mar icopa County .  

The manufac turer  o f  the  pa in t  sha l l  be  respons ib le  fo r  p roper  sh ipp ing 
labe ls  wi th  re fe rence to whether  the  conten ts  a re  tox ic ,  corros ive,  
f lammable ,  e tc . ,  as  ou t l ined  in  the  U.S.  Depar tment  o f  Transpor ta t ion ,  
Hazardous  Mater ia ls  Regu la t ions ,  Reference 49  CFR.  

( f )  Unused Paint :  

Disposa l  o f  unused quant i t ies  o f  t ra f f i c  pa in t  sha l l  be  the  respons ib i l i ty  
o f  the  cont rac tor  and shal l  meet  a l l  app l icab le  Federa l  regu la t ions  fo r  
was te  d isposa l .   Pa in t  wh ich  is  saved to be used la te r  sha l l  be packaged 
as  spec i f ied  and sh ipped to  a  s to rage loca t ion .   Unused pa in t  sha l l  be 
ident i f ied  on  the  conta iner .   Unused pa in t  may be  u t i l i zed  on  a  fu tu re 
p ro jec t  p rov ided the  pa int  s t i l l  con forms to  a l l  spec i f i ca t ions conta ined 
here in .  

708-2 .02 Ref lect ive  Glass Beads (Spheres) :  

(A)   Genera l :  

The te rm "g lass  bead"  sha l l  be  synonymous wi th  the  te rm "g lass  sphere" 
as  used here in .  

The beads sha l l  be manufac tured f rom glass  o f  a  compos i t ion  des ignated 
to  be  h igh ly  res is tan t  to  t ra f f i c  wear  and to  the  e f fec ts  o f  weather ing.  

The g lass  beads sha l l  be  mois tu re-proo f ;  con ta in  less  than 0 .25  percent 
mo is tu re  by  we igh t ;  and be  f ree  o f  t rash ,  d i r t ,  o r  o ther  de le te r ious 
mater ia ls .  

Beads sha l l  be  essent ia l ly  f ree  o f  sharp  angu lar  par t ic les  showing 
mi lk iness  or  sur face scor ing or  sc ra tch ing.   Beads sha l l  be  water  wh i te  
in  co lo r .  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .  
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(B)   Physica l  Requirements:  

(1 )  Gradat ion:  

The gradat ion  fo r  the  drop-on beads sha l l  con form to  AASHTO M 247 
Type 1  and Type 3 .    

(2 )  Roundness:  

Glass  beads sha l l  con form to  AASHTO M 247,  Type 1  and Type 3 .  Beads 
re ta ined on  any  screen spec i f ied  in  the  gradat ion  requ i rements  sha l l  
con ta in  a t  leas t  80  percent  t rue  spheres .  

(3 )  Index of  Refract ion:  

Glass  beads sha l l  con form to  AASHTO M 247,  Type 1  and Type 3 .   

(4 )  Speci f ic  Gravi ty :  

The spec i f i c  grav i ty  o f  the beads sha l l  be  in the  range 2 .40  to  2 .60  when 
tes ted  in  accordance wi th  the  fo l lowing procedures:  

Place  100 grams in  an  oven a t  230 degrees  F (110 degrees  C)  
fo r  one hour .  

Remove beads and p lace  in  a  des icca tor  un t i l  the  sample  is  coo l .  

Remove approx imate ly  60  grams o f  beads  f rom the  des icca tor  
and we igh  the  sample  accura te ly .  

Pour  the  beads s lowly  in to  a  c lean 100-mi l l i l i te r  graduated 
cy l inder  conta in ing 50  mi l l i l i te rs  o f  i sopropy l  a lcoho l .   Make 
cer ta in  tha t  a i r  i s  no t  en t rapped among the  beads.  

The to ta l  vo lume read ing on  the  graduated  cy l inder ,  minus  50 ,  
wi l l  g ive  the  vo lume o f  the  beads.  Ca lcu la te  the spec i f i c  grav i ty  
as  fo l lows: 

Specific Gravity =  Weight of the sample
Volume of the sample  

(5 )  Chemical  Stabi l i ty :  

Beads wh ich  show any tendency toward  decompos i t ion ,  inc lud ing 
sur face  e tch ing,  when exposed to  a tmospher ic  cond i t ions ,  mo is tu re ,  
d i lu te  ac ids ,  o r  a lka l is  or  pa in t  f i lm cons t i tuents ,  may be  requ i red to 
demonst ra te  sa t is fac tory re f lec tance behav io r ,  pr io r  to acceptance, 
under  such tes ts  as  may be  prescr ibed. 
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(6 )  Hazardous Const i tuents :  

Each lo t  sha l l  be  tes ted  fo r  heavy  meta l  concent ra t ion  as  spec i f ied  in 
the  fo l lowing tab le ,  tes ted by  an  independent  laboratory  approved by  the 
Engineer ,  us ing EPA Method 3052 and EPA Method 6010B.   

Table  708-2 
Heavy Meta l  Concentrat ion 

Arsen ic  <   75  ppm 
Ant imony <   75  ppm 

Lead <  0 .009% by  we igh t   (90  ppm)  
 
The manufac turer  sha l l  cer t i fy  tha t  the  produc t  con ta ins  no  de tec tab le 
concent ra t ions  o f  o ther  hazardous  cons t i tuents ,  inc lud ing:  

Cadmium;  
Bar ium;  
Mercury ;  
Chromium,  Inorgan ic ;  
Chromium,  Hexava len t ;  and/or  
A carc inogen as  de f ined in  29  CFR 1910.1200.    

(C)   Bead Coat ing:  

Al l  g lass  beads sha l l  have a  mois tu re-proo f  adhes ion  enhanc ing over lay ,  
cons is t ing o f  a p roper ly  fo rmula ted  mater ia l  wh ich  prevents bead 
c lumping and c logging  and promotes  proper  embedment  and adhes ion 
to  the  app l ied  pa in t .  Water  repe l len t  mater ia l  app l ied  dur ing the  process 
o f  bead manufac ture .   The beads so t rea ted  sha l l  no t  absorb  mois tu re 
in  s to rage and sha l l  remain  f ree o f  c lus ters  and lumps and sha l l  f low 
f ree ly  f rom d ispens ing and tes t ing equ ipment .  

The beads sha l l  con form to  AASHTO T 346.   

(D)   Acceptance of  Glass Beads:  

(1 )  Preapproval  Sampl ing of  Glass Beads:  

Sampl ing o f  g lass  beads sha l l  be  fo r  an  ac t ive ADOT pro jec t .  For  
p reapprova l  o f  g lass  beads,  the  St ruc tura l  Mater ia ls  Tes t ing Sec t ion  wi l l  
ob ta in  a  sample  f rom each lo t  a t  the  s t r ip ing cont rac tor ’s  yard  as 
reques ted  by  the  s t r ip ing cont rac tor .  At  leas t  a  1  ga l lon  sample  taken 
f rom a  “super  sack”  sha l l  be  sampled  fo r  each lo t .  When sampl ing a  lo t  
cons is t ing o f  mu l t ip le  super  sacks ,  no  less  than four  super  sacks  sha l l  
be  sampled ,  and the  samples  combined to  make one sample .   A f ie ld  
sample  sha l l  cons is t  o f  a t  leas t  a  1  ga l lon  sample  taken f rom the  s t r ip ing 
t ruck  fo r  each lo t .  Each f ie ld  sample  sha l l  be ident i f ied  wi th  the 
manufac turer ’s  lo t  number .  When sampl ing f rom the  s t r ip ing t ruck ,  the 
sample  sha l l  be  ob ta ined f rom the  drop nozz le  a f ter  500 fee t  o f  s t r ip ing 
has  been p laced.   Un less  the inspec tor  suspec ts contaminat ion  o f  the 
g lass  beads,  no  f ie ld  samples  wi l l  be  requ i red  fo r  preapproved lo ts .  
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(2 )  Preapproval  Test ing of  Glass Beads:  

Glass  beads wi l l  be tes ted  in  accordance wi th  Subsec t ion 708-2 .02(B) 
and 708-2 .02(C)  o f  the  spec i f i ca t ions  fo r  gradat ion ,  roundness,  
re f rac t ion ,  and mois tu re  res is tance coat ing.   For  each lo t  o f  g lass  beads 
tha t  is  to  be  preapproved,  the  St ruc tura l  Mater ia ls  Tes t ing Sec t ion  wi l l  
per fo rm the  sampl ing and tes t ing.   A tes t  repor t  wi th  the  lo t  number  wi l l  
be  issued fo r  each pro jec t  the  g lass  beads are to  be  used fo r .   Upon 
comple t ion  o f  tes t ing fo r  p reapprova l ,  the  St ruc tura l  Mater ia ls  Tes t ing 
Sec t ion  wi l l  p rov ide  the  s tr ip ing cont rac tor  wi th  a  copy  o f  the  tes t  resu l ts .  

For  g lass  beads tha t  have no t  been preapproved,  the  St ruc tura l  
Mater ia ls  Tes t ing Sec t ion  wi l l  tes t  f ie ld  samples  submi t ted  by  the 
pro jec t .   The issuance o f  a  tes t  repor t  and the  mainta in ing o f  a  log o f  a l l  
lo ts  tes ted  wi l l  be  comple ted  as  descr ibed fo r  g lass  beads tes ted  fo r  
p reapprova l .   The St ruc tura l  Mater ia ls  Tes t ing Sec t ion  wi l l  immedia te ly  
no t i fy  the  pro jec t  o f  any  fa i l ing tes t  resu l ts .  

708-3 Construct ion Requirements:  

708-3 .01 Equipment:  

The t ra f f i c  pa in t  and beads sha l l  be  p laced on  the  pavement  by  a  spray-
type,  se l f -p rope l led  pavement  mark ing mach ine  except  tha t  temporary 
s t r ip ing dur ing cons t ruct ion  may be  p laced wi th  o ther  equ ipment 
des igned fo r  app l ica t ion  o f  pa in t  and beads.  

The app l ica t ion  equ ipment  to  be  used on  roadway ins ta l la t ion  sha l l  have,  
as  a  min imum,  the  fo l lowing charac ter is t ic  and/or  appara tus :  

(A)  Capab le  o f  app ly ing c lear-cu t  l ines  o f  the  wid th  spec i f ied  on 
the  pro jec t  p lans ;  

(B)  Equ ipped wi th  a  mechan ica l  dev ice  capab le  o f  p lac ing a  
b roken re f lec tor ized  l ine  wi th  a  10- foo t  pa in ted  segment  and 
a  30- foo t  gap;  and 

(C)  Equ ipped wi th  an  a i r -opera ted  g lass  bead drop- in  d ispenser 
cont ro l led  by  the  spray  gun mechan ism.  

A g lass  bead d ispenser  wh ich  is  capab le  o f  p lac ing the  g lass  beads in to 
the  pa in t  l ine  as  the  pa int  i s  app l ied  to  the  pavement  sha l l  be  u t i l i zed .   
Th is  d ispenser  sha l l  p rov ide  sa t is fac to ry  mark ing and de l ineat ion .  

708-3 .02 Appl icat ion:  

Pavement  mark ings  sha l l  be  app l ied  when the  pavement  sur face  is  d ry 
and the  weather  is  no t  foggy ,  ra iny ,  o r  o therwise  adverse  to  the 
app l ica t ion  o f  mark ings .   The sur face  sha l l  be  f ree  f rom excess  aspha l t  
o r  o ther  de le te r ious  subs tances  be fore t ra f f i c  pa in t ,  beads  or  p r imer  are 
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app l ied .   The cont rac tor  sha l l  remove d i r t ,  debr is ,  grease,  o i l ,  rocks  or  
ch ips  f rom the  pavement  sur face be fore  app ly ing mark ings .  The method 
o f  c lean ing the  pavement  sur face  and remova l  o f  det r imenta l  mater ia l  i s  
sub jec t  to  approva l  by  the  Engineer  and sha l l  inc lude sweep ing and the 
use  o f  h igh-pressure a i r  spray .   The p lac ing o f  t ra f f i c  mark ings  sha l l  be  
done on ly  by  personne l  who are  exper ienced in  th is  work .  

Pa in t ing sha l l  no t  be  perfo rmed when the  a tmospher ic  tempera ture is  
be low 50 degrees  F (10  degrees  C)  when us ing waterborne pa in t ,  nor  
when i t  can  be  an t ic ipa ted  tha t  the  a tmospher ic  tempera ture  wi l l  d rop  
be low 50 degrees  F (10 degrees  C)  tempera ture  dur ing the dry ing 
per iod .   Waterborne pa in ts  sha l l  no t  be  app l ied  i f  ra in  is  expec ted  wi th in  
one hour  o f  i t s  app l ica t ion ,  un less  o therwise  approved by  the  Engineer .   
Waterborne pa in t  sha l l  not  be  heated  to  a  tempera ture  grea ter  than 150 
degrees  F (66  degrees  C) to  acce lera te  d ry ing.  

The vo lume o f  pa in t  in  p lace  sha l l  be  de termined by measur ing the  pa in t  
tank  wi th  a  ca l ib ra ted  rod .   At  the d isc re t ion o f  the  Engineer ,  i f  the 
s t r ip ing mach ine  is  equ ipped wi th  a i r -a tomized spray  un i ts  (no t  a i r less)  
and pa in t  gauges,  the  volume o f  pa in t  may be  de termined by  u t i l i z ing 
sa id  gauges.  

The quant i ty  o f  g lass  re f lec to r iz ing beads in  p lace sha l l  be  de termined 
by  measur ing the  g lass  ref lec to r iz ing bead tank  wi th  a  ca l ib ra ted  rod .  

The cont rac tor  sha l l  p rov ide  the  necessary  personne l  and equ ipment  to  
d iver t  t ra f f i c  f rom the  ins ta l la t ion  area  where  the  work  is  in  p rogress  and 
dur ing dry ing t ime when,  in  the  op in ion  o f  the  Engineer ,  such d ivers ion 
o f  t ra f f i c  is  necessary .  

Pa in ted  mark ings  p laced be low the  f ina l  sur face  sha l l  be p laced 
immedia te ly  a f te r  a  change in  long- te rm t ra f f i c  pat te rns /conf igura t ions ,  
when the  need ar ises ,  o r  as  d i rec ted  by  the  Engineer .  On in te rmed ia te 
l i f t s  o f  over lay p ro jec ts ,  pa in ted  mark ings  sha l l  cons is t  o f  a t  leas t  4 - inch 
wide  by  4- foo t  long s t r ips  o f  re f lec t ive  mater ia l ,  p laced a t  40  foot  
in te rva ls .  In  s i tua t ions  invo lv ing severe  degree o f  curva ture ,  the 
Engineer  may d i rec t  tha t  the  length  and spac ing be  ad jus ted  to  2  feet  
and 20  fee t ,  respec t ive ly .  These requ i rements  app ly  to  wh i te  lane l ines 
separa t ing t ra f f i c  mov ing in  the  same d i rec t ion  and to  ye l low center  l ines 
fo r  two- lane,  two-way roadways in  areas  where  pass ing is  permi t ted .  
Pa in ted  mark ings  sha l l  be p laced on  each subsequent  pavement  course .  

Cur ing compound sha l l  be  removed f rom new concre te  sur faces  be fore 
the  p lacement  o f  pa in ted  mark ings .  

To le rances  for  Plac ing Pa in t ,  Beads,  and Pr imer :  

(A)  The length  o f  pa in ted  segment  and gap sha l l  no t  vary  more 
than 6  inches  in  a  40- foo t  cyc le ;  
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(B)  The f in ished l ine  sha l l  be  smooth ,  aes the t ica l ly  acceptab le 
and f ree  f rom undue wav iness ;  

(C)  Pa in ted  l ines  sha l l  be  4 ,  8 ,  o r  12  inches  wide  as  shown on 
the  p lans  wi th  a  to le rance o f  ±  1 /8  inch  and sha l l  be  p laced 
a t  a  min imum ra te  o f  16 ga l lons  per mi le  fo r  a  so l id  4 - inch  
l ine  and 4 ga l lons  per  mi le  fo r  a  b roken 4- inch  l ine ,  based on  
a  10- foo t  s t r ipe  and a  30-foo t  gap (40- foo t  cyc le  aggregate) ;  

(D)  Glass  re f lec to r iz ing beads sha l l  be  app l ied  on  the  wet  pa in t .  
For  Type I  pa in t ,  6  to  10 pounds o f  Type 1  beads sha l l  be 
pos t -app l ied  per  ga l lon  of  pa in t .  And,  For  Type I I  pa in t ,  10 
to  12  pounds o f  Type 3  beads sha l l  be  pos t -app l ied  per  ga l lon  
o f  pa in t ;  and 

(E)  Wet  th ickness  sha l l  no t  be  less than 15  mi ls  wet  f i lm 
th ickness  fo r  Type I  pa in t  and 25  mi ls  wet  f i lm th ickness  for  
Type I I ,  un less  o therwise  shown on the  p lans .  

708-4 Method of  Measurement:  

Pavement  mark ing pa in t  wi l l  be  measured by  the  l inear  foo t  a long the 
center l ine  o f  the  pavement  s t r ipe .   Sk ips  in  dashed l ines  wi l l  no t  be 
inc luded in  the  measurement .   Length  o f  pavement  mark ings  wi l l  be 
based on  a  4 - inch  wide  s t r ipe .   Measurement  fo r  s t r ip ing wi th  a  p lan 
wid th  grea ter  o r  less  than the  bas ic  4  inches  as  shown on the  p lans  or  
d i rec ted  by  the  Engineer  wi l l  be  made by  the  fo l lowing method:  

Plan  Wid th  o f  St r ip ing ( inches)  x  L inear  Feet 
4  ( inches) 

Symbols  and legends wi l l  be  measured by  each un i t  app l ied .   Each 
legend,  regard less  o f  the  number  o f  le t te rs ,  wi l l  be  cons idered as  a 
s ingle  un i t .  

708-5 Basis  of  Payment:  

Pavement  s t r ip ing o f  the  type  spec i f ied ,  measured as  prov ided above, 
wi l l  be  pa id  fo r  a t  the  cont rac t  p r ice  per  l inear  foo t  fo r  the  to ta l  length  
o f  pa in ted  l ine app l ied  to  the  neares t  foo t ,  wh ich  pr ice sha l l  be  fu l l  
compensat ion  fo r  the  work ,  comple te in  p lace ,  inc lud ing g lass  beads,  as 
descr ibed and spec i f ied  here in  and on  the  pro jec t  p lans .  

Pavement  symbols  and legends measured as prov ided above,  wi l l  be 
pa id  fo r  a t  the  cont rac t  pr ice  fo r  each pa in ted symbol  o r  legend,  wh ich 
pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace ,  
inc lud ing g lass  beads,  as  descr ibed and spec i f ied  here in  and on the 
pro jec t  p lans .  
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SECTION 709 DUAL COMPONENT PAVEMENT MARKINGS:  

709-1 Descr ipt ion:  

The work  under  th is  sect ion  sha l l  cons is t  o f  c lean ing and prepar ing 
pavement  sur faces  and fu rn ish ing and app ly ing e i ther  wh i te  o r  ye l low 
re f lec to r ized  dua l  component  pavement  mark ings  to  the prepared 
pavement a t  the  loca t ions  and in accordance wi th  the manufac turer ’s  
spec i f i ca t ions ,  the  de ta i ls  shown on the  pro jec t  p lans  and the 
requ i rements  o f  these spec i f i ca t ions .   The type o f  dua l  component 
mark ing sys tem,  mark ing conf igura t ion  and th ickness  sha l l  be  in 
accordance wi th  the  pro jec t  p lans  and these spec i f ica t ions .  

709-2 Mater ia ls :  

709-2 .01 Genera l  Requirements:  

The dua l  component  pavement  mark ing mater ia l  sha l l  be  a l iqu id  o r  100 
percent  so l ids  epoxy  or  o ther  dua l  component  UV-s tab i l i zed  sys tem,  
fo rmula ted  and des igned to  p rov ide  a  s imp le  vo lumet r ic  mix ing ra t io  o f  
the  two components  ( res in  and ca ta lys t ) .   The charac ter is t ics  o f  the 
mater ia l  sha l l  be  such tha t  comple te  and even coverage o f  spec i f ied 
areas  to  the requ i red  th ickness is  p rov ided by the requ i red  app l ica t ion 
method and ra te .   Upon dry ing the  dua l  component  mater ia l  sha l l  
p roduce an  adherent  durab le  re f lec to r ized  mark ing capab le  o f  res is t ing 
de format ion and wear  in  the  roadway.   The mater ia l  sha l l  be  su i tab le fo r  
app l ica t ion  to  o ld  and new aspha l t ic  concre te and Por t land cement 
concre te  pavement  sur faces .  

A l i s t  o f  approved manufac turers  o f  dua l  component  pavement  mark ing 
mater ia l  i s  shown on the Depar tment ’s  Approved Produc ts  L is t  (APL) .  
The most  cur ren t  vers ion is  ava i lab le  on  the  in te rne t  f rom the  Ar izona 
Transpor ta t ion  Research  Center  (ATRC),  th rough i ts  PRIDE program.   

709-2 .02 Epoxy Composi t ion Requirements:  

Epoxy  pavement  mark ing mater ia l  sha l l  con form to  the  fo l lowing 
requ i rements :  

(A)   Composi t ion:  

The epoxy  res in  mater ia l  sha l l  be  wi th in  the  fo l lowing compos i t iona l  
requ i rements :  

Component  Percent  by Weight  
White  Yel low 

Whi te  Pigment  (T i tan ium Diox ide)  18  min .  - - -  
Ye l low Pigment  - - -  23  -  30 

Epoxy  Res in 75  -  82 70  -  77 
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(B)   Epoxide Number:  

The epox ide  number  o f  the  epoxy  sha l l  be  de termined in  accordance wi th  
ASTM D1652 fo r  bo th  wh i te  and ye l low res in  mater ia l  on  a  p igment  f ree  
bas is .   The epox ide  number  sha l l  be wi th in  ±  50  o f  the  pub l ished 
manufac turer ’s  s tandard  fo r  the  approved produc t .   

(C)   Amine Number:  

The amine number  o f  the  cur ing agent  sha l l  be  de termined in  accordance 
wi th  ASTM D2074.   The amine number  sha l l  be wi th in  ±  50  o f  the 
pub l ished manufac turer ’s  s tandard  fo r  the  approved produc t .  

(D)   Toxic i ty :  

Upon heat ing to  app l ica t ion  tempera ture ,  the  mater ia l  sha l l  no t  exude 
fumes wh ich  are  tox ic  o r  in ju r ious  to  persons  or  p roper ty .   

(E)   Adhesion to Concrete:  

The epoxy mark ing mater ia ls ,  when tes ted  accord ing to  ACI  Method 503, 
sha l l  have a  h igher  degree o f  adhes ion  to  the  speci f ied  concre te  (4 ,000 
pounds per  square  inch ,  min imum) sur face ,  such tha t  there  sha l l  be  a 
100 percent  concre te  fa i lu re  in  the  per fo rmance o f  th is  tes t .   The 
samples  sha l l  be  a l lowed to  cure  a t  room tempera ture   (75  ±  2  degrees 
F, )  fo r  a  min imum of  24 hours and a  max imum of  72  hours p r io r  to 
per fo rming the  ind ica ted  tes ts .  

(F)   Hardness:  

The epoxy  pa in t  pavement  mark ings  mater ia l ,  when tes ted  accord ing to  
ASTM D2240,  sha l l  have a  Shore  D Hardness  o f  between 70 to  95 .   The 
samples  sha l l  be  a l lowed to  cure  a t  room tempera ture  (75  ±  2  degrees 
F)  fo r  a  min imum of  24 hours and a  max imum of  72  hours p r io r  to 
per fo rming the  ind ica ted  tes ts .  

(G)   Abrasion Resistance:  

The abras ion  res is tance sha l l  be  eva lua ted  on  a  Taber  Abrader  wi th  a  
1 ,000 gram load and CS-17 whee ls .   The dura t ion o f  the  tes t  sha l l  be 
1 ,000 cyc les .   The wear  i ndex  sha l l  be  ca lcu la ted  based on  ASTM C501,  
and the  wear  index  fo r  the  dua l  component  mater ia l  sha l l  no t  be  more 
than 90  mi l l igrams.   The tes t  sha l l  be  per fo rmed on cured  samples  o f  
mater ia l  wh ich  have been app l ied ,  wi thout  g lass  beads,  a t  a f i lm 
th ickness  o f  0 .020 ±  0 .0005 inches  to  code S-16 s ta in less  s tee l  p la tes.   
The samples  sha l l  be  a l lowed to  cure  a t  room tempera ture  (75  ±  2  
degrees  F)  fo r  a  min imum of  24 hours  and a  max imum of  72 hours  p r io r  
to  per fo rming the  ind ica ted  tes ts .  
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(H)   Tensi le  Strength:  

When tes ted  in  accordance wi th  ASTM D638,  the  epoxy  mark ing 
mater ia ls  sha l l  have an  average tens i le  s t rength  o f  no t  less  than 6 ,000 
pounds per  square  inch .   The Type IV  spec imens sha l l  be  cas t  in  a 
su i tab le  mold  and pu l led  a t  a  ra te  o f  1 /4  inch  per  minu te  by  a  su i tab le 
dynamic  tes t ing mach ine .   The samples sha l l  be  a l lowed to  cure  a t  room 
tempera ture (75 ±  2  degrees  F)  fo r  a min imum of  24  hours and a 
max imum of  72  hours  p r ior  to  per fo rming the  ind icated  tes ts .   

( I )   Compressive  Strength:  

When tes ted  accord ing to  ASTM D695,  the  epoxy  pavement  mark ing 
mater ia ls  sha l l  have an  average compress ive  s t rength  o f  no t  less  than 
11 ,000 pounds per  square  inch .   The samples  shal l  be  a l lowed to  cure  
a t  room tempera ture  (75  ±  2  degrees  F)   fo r  a  min imum of  24  hours  and 
a  max imum of  72  hours  p r io r  to  per fo rming the  ind ica ted  tes ts .  

(J )   Retroref lectance: 

Al l  wh i te  and ye l low pavement  mark ing mater ia ls  sha l l  have the  fo l lowing 
min imum re t ro re f lec tance va lues  when measured by  the  Depar tment ,  in  
accordance wi th  ASTM E1710 wi th in  30  days  o f  app l ica t ion ,  bu t  no 
sooner than th ree days a f te r  app l ica t ion  to  the  roadway sur face .   
Ret ro re f lec tance read ings  shou ld  be  per fo rmed in  accordance wi th 
Subsec t ion  709-3 .03(B)  of  the  spec i f i ca t ions .  

Product  Retroref lectance (Mi l l icandelas)  
Whi te  200 
Ye l low 150 

 
Add i t iona l ly ,  a l l  wh i te  and ye l low mark ings  p laced in  the  f ie ld sha l l  a lso 
exh ib i t  the  same min imum re t ro re f lec tance va lues  30  days  a f ter  
app l ica t ion  to  the  roadway sur face .   Mark ings  not  comply ing sha l l  be 
removed and rep laced a t  no  add i t iona l  cos t  to  the  Depar tment .  

(K)   Color :  

The co lo rs  o f  the  app l ied  mark ings  sha l l  con form to  the  fo l lowing 
requ i rements :  

(1 )  The wh i te  co lo r  sha l l  match  Federa l  Tes t  Standard 
Number  595B,  co lo r  ch ip  no .  37875;  and 

(2 )  The ye l low co lo r  sha l l  match  Federa l  Tes t  Standard 
Number  595B,  co lo r  ch ip  no .  33583. 
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(L)   Yel lowness Index:  

The wh i te  mater ia l  sha l l  no t  exceed a  ye l lowness  index  o f  23  when tes ted 
in  accordance wi th  ASTM D1925.   The index sha l l  be  based on  a sample 
wh ich  has been cured fo r  72  hours  a t  room temperature  (75  ±  2  degrees  
F)  and exposed in  the  QUV chamber  fo r  72  hours .  

(M)   Viscosi ty :  

The fo rmula t ions o f  each component  par t  sha l l  be such tha t  the v iscos i ty  
o f  bo th par ts ,  when measured in accordance wi th  ASTM D2196,  Method 
A,  sha l l  be  wi th in  10  percent  o f  each o ther  a t  the recommended spray  
tempera ture .  

(N)   Cur ing and No-Track T ime:  

No- t rack  t ime sha l l  be de f ined as  the  t ime necessary  fo r  the epoxy 
mark ing to  cure  to  a  no- t rack  cond i t ion .   The epoxy  mark ing,  when 
proper ly  app l ied  wi th  the  requ i red  gradat ions and bead app l ica t ion  ra tes 
per  ga l lon ,  sha l l  cure  to  a  no- t rack  cond i t ion ,  when tes ted  in  accordance 
wi th  ASTM D711,  wi th in  30  minu tes a t  40  degrees F,  and no  more than 
20  minu tes  a t  tempera tures  o f  70  degrees  F or  more .  

The app l ied  epoxy  mater ia l  sha l l  be  capab le  o f  fu l l y  cur ing a t  a  min imum 
pavement  sur face  tempera ture  o f  32  degrees  F.   At  room tempera ture 
(75  ±  2  degrees F) ,  a  sample  sha l l  be  capab le  o f  cur ing to  fu l l  s t rength 
in  72  hours .  

(O)   Storage Li fe :  

The mater ia ls  sha l l  meet the  requ i rements  o f  th is  spec i f i ca t ion  fo r  a 
per iod  o f  a t  leas t  one year  f rom the  da te  o f  manufac ture .   The month 
and year  o f  manufac ture sha l l  be  c lear ly  marked on  a l l  con ta iners .   
Produc t  MSDS in fo rmat ion  sha l l  be  a t tached to  mater ia l  con ta iners  a t  a l l  
t imes.   Any  mater ia l  wh ich  does  no t  meet  the  above requ i rements ,  o r  
wh ich  is  no  longer  wi th in  th is  one-year  per iod a t  the  t ime o f  app l ica t ion,  
sha l l  no t  be used un less approved by  the Engineer .   The cont rac tor  sha l l  
rep lace  any  ou tda ted  mater ia l  wi th  mater ia l  meet ing the  above 
per fo rmance and t ime requ i rements  a t  no  addi t iona l  cos t  to  the 
Depar tment .  

(P)   Test ing and Cert i f icates:  

When requested  by the  Engineer ,  the  cont rac tor  sha l l  p rov ide l iqu id 
samples  o f  the  ca ta lys t  and res ins  in  appropr ia te  conta iners  fo r  tes t ing.   
Cer t i f i ca tes  o f  Ana lys is  conforming to  Subsect ion  106.05  o f  the 
spec i f i ca t ions  sha l l  be  submi t ted  fo r  a l l  mater ia ls ,  and sha l l  inc lude the 
Mater ia l  Sa fe ty  Data  Sheets  (MSDS) .  
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709-2 .03 Glass Beads:  

The glass  beads sha l l  be co lo r less ,  t ransparent ,  f ree  f rom mi lk iness  or  
excess ive  a i r  bubb les ,  and essent ia l ly  c lean f rom sur face  scar r ing or  
sc ra tch ing.   They  sha l l  be  spher ica l  in  shape,  and a t  leas t  70  percent 
a re  to  be  t rue  spheres  when tes ted  in  accordance wi th  ASTM D1155,  
Procedure  A.   The re f rac t ive  index  o f  the  spheres  sha l l  be  a  min imum of  
1 .5  as  de termined by  the  l iqu id  immers ion  method A 25  DC.   The s i l i ca  
conten t  o f  the  g lass  beads sha l l  no t  be  less  than 60  percent .   The beads 
sha l l  have the  fo l lowing gradat ion  when tes ted  in  accordance wi th  ASTM 
D1214:   

TYPE A GLASS BEADS (Large Bead)  
Sieve No.  % Reta ined 

10 0  
12 0  -  5 
14 5  -  25 
16 40  -  80 
18 10  -  40 
20 0  -  5 

Pan 0  -  2 
 

TYPE B GLASS BEADS (Smal l  Bead)  
Sieve No.  % Reta ined 

20 0  -  5 
30 5  -  25 
50 30  -  75 
80 9  -  32 

100 0  -  5 
Pan 0  -  2 

 
The Type A and B g lass  beads sha l l  have a  mois tu re-proo f  coa t ing,  and 
sha l l  be  dua l -coated wi th  a  s i lane- type adherence coat ing.   The g lass 
beads sha l l  d isp lay  no  tendency  to  absorb  mois tu re  in  s to rage,  and sha l l  
remain  f ree  o f  c lus ters  and lumps.   The beads sha l l  f low f ree ly  f rom 
d ispens ing equ ipment  at  the  t ime o f  app l ica t ion .   The mois tu re-
res is tance o f  the  g lass  beads sha l l  be  de termined in  accordance wi th 
Subsec t ion  708-2 .02(C)  o f  the  spec i f i ca t ions .  Heavy  meta l  concent ra t ion 
in  g lass  beads sha l l  conform to  the  requ i rements o f  Subsec t ion  708-
2 .02(B) (6)  o f  the  spec i f i ca t ions .  

Cer t i f i ca tes  o f  Ana lys is  conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted  fo r  the  g lass  beads to  be 
used on  the  dua l  component  pavement  mark ing sys tems.   The cer t i f i ca te 
sha l l  a lso  inc lude a  Mater ia l  Sa fe ty  Data  Sheet  (MSDS) .  
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709-3 Construct ion Requirements:  

709-3 .01 Equipment:  

The pavement  mark ing equ ipment  fo r  longi tud ina l  l ines  sha l l  have a 
sys tem capab le  o f  spray ing bo th  ye l low and wh i te  dua l  component 
pavement  mark ings .   The mark ing veh ic le  sha l l  be  o f  su f f ic ien t  s ize  and 
s tab i l i t y  wi th  an  adequate  power  supp ly  to  p roduce l ines  o f  un i fo rm 
d imens ion ,  wi th  square  edges,  and proper  mix  o f  the  two component 
par ts  to ensure proper  app l ica t ion .   The equ ipment sha l l  be  capab le  o f  
p lac ing mark ings  and app ly ing g lass  beads a t  both  the le f t  and r igh t  
s ides  o f  the t ruck ,  and p lac ing two l ines  s imu l taneous ly  wi th  e i ther  l ine 
in  a  so l id  o r  in te rmi t ten t  pa t te rn  in  e i ther  ye l low or  wh i te .   A l l  sprayers 
sha l l  be  in fu l l  v iew o f  the  opera tors a t  a l l  t imes.   The equ ipment  sha l l  
be  prov ided wi th  a  meter ing dev ice  to  regis te r  the  accumula ted  ins ta l led  
pavement  mark ing fo r  each sprayer ,  each day .   The cont rac tor  sha l l  
p rov ide  a  cer t i f i ca te  f rom the  Amer ican Tra f f ic  Safe ty  Serv ices 
Assoc ia t ion  (A.T.S.S.A. ) ,  o r  equ iva len t  documentat ion ,  to  the  Engineer 
to  ver i fy  tha t  the  dr iver  and opera tor  o f  the  app l ica t ion  t ruck  are  fu l ly  
t ra ined and exper ienced in  the  app l ica t ion  o f  the  dua l  component 
mark ing sys tem be ing app l ied .   The equ ipment  sha l l  inc lude pressure 
gauges fo r  each propor t ion ing pump wh ich  are  v is ib le  to  the  opera tor  a t  
a l l  t imes,  so  tha t  any  f luc tua t ions can be  de tec ted  immedia te ly  dur ing 
the  mark ing opera t ions .  

The longi tud ina l  l ine  app l ica t ion  veh ic le sha l l  be  equ ipped wi th  h igh  
pressure  a i r  spray  je ts  in  f ron t  o f  the  s t r ip ing mater ia l  and g lass  bead 
app l ica tors  to remove loose mat te r  on  the  pavement  sur face  where  the 
mark ing mater ia l  i s  to  be  app l ied .  

The veh ic le  sha l l  be  equ ipped wi th  two separa te  g lass  bead supp ly  tanks 
and two g lass  bead d ispensers  per  each mark ing mater ia l  sprayer .   The 
cont rac tor  sha l l  p rov ide documenta t ion  to the  Engineer  tha t  bead 
d ispensers  a re  spec i f i ca l ly  manufac tured  fo r  the  g lass  bead app l ica t ion 
ra tes  conta ined here in .   When Type A gradat ions o f  g lass  beads are 
app l ied ,  the  veh ic le  sha l l  be  equ ipped wi th  h igh-capac i ty  cone-shaped 
pressure  or  grav i ty  d ispensers .   A l l  bead d ispenser  ou t le ts  sha l l  have 
enc losed wind  shrouds  or  equ iva len t  dev ices  to  d i rec t  the  g lass  beads 
as  they  are  app l ied .   The shroud may inc lude an open ing wh ich  faces 
the  opera tor  so  tha t  the  f low ra te  o f  the  g lass  beads can be  mon i to red .   
The bo t tom o f  the  shroud sha l l  be  mounted wi th in  3  to  4  inches  o f  the 
pavement sur face  and be  conf igured to  a l low fo r  even d is t r ibu t ion  o f  
g lass  beads on  the  app l ied  mark ings .  

Equ ipment  fo r  the  app l icat ion  o f  t ransverse  l ines ,  longi tud ina l  l ines  less 
than 200 fee t  in  length ,  legends and symbols  sha l l  be  e i ther  a  hand wand 
a t tachment  to  a  longi tudina l  l ine  app l ica t ion  vehic le ,  o r  a  separa te 
motor ized  t ra i le r  app l ica t ion  sys tem.   App l ica t ion  equ ipment  fo r  shor t  o r  
t ransverse  l ines ,  legends,  and symbols  can be  su i tab le  fo r  on ly  one 
co lo r .  
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709-3 .02 Appl icat ion:  

(A)   Placement  Locat ions:  

Dual  component  pavement  mark ings  sha l l  be  as  shown on the  p lans,  
except  tha t  mark ing l ines  sha l l  no t  be  p laced on  para l le l  cons t ruc t ion  or  
expans ion  jo in ts .   Longi tud ina l  l ines  sha l l  be  o f fse t  to  p rov ide  a  min imum 
of  1  inch  o f  c learance f rom para l le l  cons truc t ion  and expans ion  jo in ts 
un less  o therwise  d i rec ted by  the  Engineer .  

(B)   Mater ia l  Inspect ion:  

Al l  dua l  component  pavement  mark ing mater ia ls  and g lass  beads wi l l  be 
inspec ted  and approved by  the  Engineer  pr io r  to the i r  app l ica t ion .   The 
cont rac tor  sha l l  a lso  provide  samples  o f  sa id  mater ia ls  i f  reques ted  by 
the  Engineer .  

A l l  mater ia ls  sha l l  be  proper ly  packaged and s to red .   Each conta iner  to 
be  used on  the  pro jec t  sha l l  be c lear ly  labe led to  ind ica te the fo l lowing 
in fo rmat ion  (as  app l icab le ) :  

(1 )  Nature ,  type ,  co lo r  and formula t ion  o f  the  mater ia l ;  
(2 )  Manufac turer ,  ba tch  number  and da te  o f  manufac ture ;  
(3 )  App l ica t ion  requ i rements  and cons t ra in ts ;  and 
(4 )  MSDS in fo rmat ion .  

Storage,  p repara t ion  and app l ica t ion  equ ipment  sha l l  be  in  accordance 
wi th  the  p lans ,  spec i f i ca t ions  and the  recommendat ions  o f  the  mater ia ls  
manufac turer .  

The cont rac tor  sha l l  d ispose o f  excess  mater ia ls ,  sp i l led  mater ia ls ,  
c lean ing f lu ids  and a l l  empty  mater ia l  con ta iners a t  a  s i te  approved by  
the  Engineer .  

(C)   Equipment  Inspect ions and Def ic iencies:  

The cont rac tor  sha l l  make da i ly  ma in tenance and opera t ion  inspec t ions 
o f  a l l  app l ica t ion  equ ipment  to  ensure  tha t  i t  is  operab le  wi th  the  
requ i rements  o f  the  spec i f i ca t ions .   The cont ractor  sha l l  in fo rm the 
Engineer  o f  any  equ ipment  b reakdowns,  in te rmi t ten t  ma l func t ions  or  
o ther  cond i t ions  tha t  may impact  the  proper  appl ica t ion  o f  spec i f ied 
mark ings .   Any  equ ipment judged to be unsu i tab le by  the Engineer  sha l l  
be  repa i red  or  rep laced. 

(D)   Pavement  Surface:  

The cont rac tor  sha l l  remove a l l  d i r t ,  dus t ,  grease,  o i l  o r  o ther  de t r imental  
mater ia l  f rom the  road surface  pr io r  to  app l ica t ion  of  the  dua l  component 
mater ia l .  
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Ex is t ing temporary  o r  permanent  t ra f f i c  mark ings  sha l l  be  removed by 
abras ive  b las t ing or  gr ind ing un t i l  a  min imum of  85  percent  o f  the 
under ly ing pavement  is  v is ib le ,  un less  o therwise  recommended by  the 
mater ia ls  manufac turer .   The method o f  abras ive  b las t ing and gr ind ing 
is  sub jec t  to  approva l  by  the  Engineer .   The cont rac tor  sha l l  c lean the 
sur face by sweep ing and wi th  h igh-pressure  a i r  spray ,  un less  o therwise 
recommended by the mater ia ls  manufac turer .   The cont rac tor  sha l l  
min imize  any  in te r fe rence be tween temporary  pavement  mark ings  and 
the  permanent  dua l  component  pavement  mark ings .  

When dua l  component  mark ings  are  to  be  app l ied  to  new Por t land 
cement  concre te  pavement ,  any  cur ing compound present sha l l  be 
removed by  means o f  a  h igh-pressure  water  je t  o r  sandb las t ing,  fo l lowed 
by  sweep ing and h igh-pressure a i r  spray .   The cur ing compound sha l l  
be  removed a t  leas t  1 inch  beyond the  wid th  o f  the  mark ing to  be  
ins ta l led .  

(E)   Pavement  Temperature  and Condi t ion:  

Dual  component  pavement  mark ings  sha l l  no t  be  app l ied  to  new 
aspha l t ic  concre te  pavements  fo r  a  min imum o f  30  days  a f te r  the 
pavement  has  been p laced.  

The roadway sur face tempera ture a t  the t ime o f  app l ica t ion sha l l  be a 
min imum of  40  degrees  F and sha l l  be  r is ing.   The a i r  tempera ture  and 
wind  ch i l l  fac to r  sha l l  no t  be  be low 35 degrees  F.   Add i t iona l ly ,  the  road 
sur face  sha l l  be  dry  wi th  no  s tand ing water  o r  s ign i f i can t  sur face 
dampness  or  dew. 

The pavement  sur face tempera tures sha l l  be measured one ha l f  hour 
p r io r  to  the  s ta r t  o f  the  s tr ip ing ins ta l la t ion  ac t iv i t ies ,  and every  one to 
two hours  a f te r  tha t  un t i l  the  end o f  the  day  i f  the  tempera ture  is  judged 
by  the  Engineer  to  be  c r i t ica l .   For  e leva t ion  changes grea ter  than 1 ,000 
fee t ,  tempera ture read ings  a t  the  h ighes t  e leva t ion sha l l  govern  un less 
o therwise  d i rec ted by  the  Engineer .   The pavement  sur face tempera ture 
sha l l  be  measured wi th  a s tandard  sur face  tempera ture  or  an  in f ra red 
non-contac t  thermometer.   The Engineer  may requ i re  tempera ture 
read ings  to  be  taken a t  shor te r  t ime in te rva ls .  

(F)   Appl icat ion Cal ibrat ion Requirements:  

Pr io r  to  the  s ta r t  o f  a l l  mark ing app l ica t ion opera t ions ,  the f i lm 
th ickness ,  wid th  and bead app l ica t ion  ra tes  sha l l  be  ca l ib ra ted  as 
spec i f ied be low in  the  presence o f  the  Engineer.   I f  a t  any  t ime a 
cond i t ion changes,  o r  the  requ i red app l ica t ion ra tes  are  no t  be ing 
ach ieved,  the cont rac tor  sha l l  repeat  the  ca l ib ra t ion  process i f  so 
d i rec ted  by  the  Engineer .  
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(1 )  Fi lm Thickness and Width Cal ibrat ion for  
Longi tudinal  Lines:  

The requ i red  app l ica t ion  speed fo r  the  pavement  mark ing veh ic le  sha l l  
be  de termined pr io r  to  the  s ta r t  o f  each day ’s  mark ing opera t ions .  

The equ ipment  needed to  ca l ib ra te  pa in t  wet  f i lm th ickness  and wid th 
a re  a  s topwatch ,  meta l  sample  p la tes  4  by  12  inches  min imum,  wet  f i lm  
th ickness  gauge,  measur ing tape,  and a  ro l l  o f  tar  paper .   The pa in t  f i lm 
app l ica t ion  th ickness ,  wid th  and speed sha l l  be  ca l ib ra ted  us ing the 
fo l lowing procedure :  

Step  1  -  A 30- foo t  length  o f  4  foo t  wide  ta r  paper  sha l l  be  ro l led  ou t  
and a t tached to the pavement  in  an  area  where  the  s t r ip ing 
veh ic le  can ach ieve  and main ta in  a  speed o f  up  to ten  mi les  
per  hour  wi thout  impact ing t ra f f i c .   The tar  paper  sha l l  be 
secured to  the  pavement  sur face  wi th  duc t  tape so tha t  i t  i s  
lay ing f la t .   Three  meta l  sample  p la tes  sha l l  be  p laced 3  to 
4  fee t  (apar t  and duc t - taped down near  the end of  the  30-
foo t  tes t  d is tance. 

Step  2  -  The s t r ip ing veh ic le  shal l  ins ta l l  a  s t r ipe ,  wi thout  g lass  
beads,  on  the  ta r  paper  fo r  the  marked 30- foo t  d is tance and 
over  the  sample p la tes .   The t ime tha t  i t  takes  the  s t r ip ing 
veh ic le  to  app ly  the  30  fee t  (o f  tes t  s t r ipe  sha l l  be  measured 
and then equated  to  a  mi le  per  hour  app l ica t ion  speed.   
Add i t iona l ly ,  the  ve loc i ty  o f  the s t r ip ing veh ic le  sha l l  be 
no ted by  the  dr iver .   The cont rac tor  sha l l  remove any  test  
s t r ipes  wh ich  ex tend beyond the  ta r  paper .  

Step  3  -  Immedia te ly  a f te r  the  tes t  s t r ipe  has  been ins ta l led,  the  wet 
f i lm th ickness  on  a l l  th ree  meta l  p la tes  sha l l  be  measured,  
as  spec i f ied  in  ASTM D1212,  us ing a  wet  f i lm  th ickness 
gauge.   The dev ice  sha l l  be  inser ted  in to  the  wet  pa in t  to  the 
depth  o f  the  meta l ,  in  accordance wi th  the  manufac turer ’s  
recommendat ions ,  and the  th ickness  v isua l ly  no ted.   I f  a  wet 
th ickness  gauge is  used,  the  manufac turer 's  d i rec t ions  sha l l  
be  fo l lowed.   The s tr ipe  d is t r ibu t ion  on  the sample  p la tes  wi l l  
be  inspec ted fo r  wid th ,  edge de f in i t ion ,  and overa l l  v isual  
appearance. 

Step  4  -  Steps  2  and 3  sha l l  be  repeated  un t i l  the  op t imum pa in t  
app l ica t ion  speed,  mater ia l  f low se t t ings ,  and sprayer 
he igh ts  a re  de termined,  and the  a tomiz ing pressures  are 
es tab l ished,  such tha t  an even c lear ly -de f ined s t r ipe  o f  the 
requ i red  wid th  and th ickness  is  p roduced. 

Add i t iona l ly ,  spo t  checks  o f  the  app l ied  wet  f i lm th ickness  sha l l  be  made 
by  the contrac tor  th roughout  the day .   Random spot  checks  o f  the pa int  
th ickness  wi l l  a lso  be  made by  the  Engineer  to ensure  conformance wi th 
the  requ i red  c r i ter ia .   The cont rac tor  sha l l  inspec t  the  wet  f i lm th ickness  
immedia te ly  a f te r  the  mark ing pa in t  i s  app l ied  by inser t ing a  wet  f i lm  
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th ickness  gauge,  wi th  graduat ions  o f  0 .001 inch  in to  the  wet  pa in t  to  the  
depth  o f  the  pavement sur face ,  in  accordance wi th  ASTM D1212.   The 
th ickness  de termined th rough spot  check ing sha l l  be  wi th in  0 .002 inches 
o f  the  requ i red  th ickness .  

I f  the  app l ied  th ickness  is  no t  wi th in  the  to lerance spec i f ied  above,  or  
the  wid th  o f  the  l ine  is  less  than requ i red ,  a l l  s t r ip ing opera t ions  sha l l  
s top ,  and ad jus tments  sha l l  be  made such tha t  the  requ i red  th ickness  or  
wid th  is  ach ieved.   I f  a f te r  th ree  consecut ive  ad jus tments  the  requ i red  
wid th  o r  th ickness  are  s t i l l  no t  be ing ach ieved,  a l l  s t r ip ing opera t ions 
sha l l  be  ha l ted and the cont rac tor  sha l l  repeat  the  ca l ib ra t ion procedures 
here in  spec i f ied  be fore  s tr ip ing opera t ions  can s ta r t  aga in .  

(2 )  Glass Bead Flow Cal ibrat ion for  Longi tudinal  Lines: 

The glass  bead app l ica t ion  ra tes sha l l  be ca l ib ra ted  a t  the  beginn ing o f  
each day ’s mark ing operat ion ,  a f te r  the mark ing pa in t  app l ica t ion speed 
has  been de termined. 

The equ ipment  needed to ca l ib ra te the  bead f low is  a  s topwatch ,  1000-
mi l l i l i te r  beaker  graduated  a t  50-mi l l i l i te r  in te rva ls,  a  bead ca l ib ra t ion 
char t  (ava i lab le  f rom glass  bead manufac turers) ,  and two 5-ga l lon  
buckets .   The bead ca l ib ra t ion  char ts  sha l l  equate the  vo lume o f  beads 
measured th rough the  cal ib ra t ion  process  to  the  requ i red  g lass  bead 
app l ica t ion  ra te  in  pounds per  ga l lon  o f  dua l  component  mark ing pa in t  
app l ied .   The char t  sha l l  a lso  inc lude the  requ i red app l ica t ion  speed in  
mi les  per  hour to  ach ieve  the  spec i f ied g lass  bead app l ica t ion ra te .   The 
g lass  bead app l ica t ion  ra te  sha l l  be  ca l ib ra ted  us ing the  fo l lowing 
procedure :  

Step  1  -  Wi th  the  s t r ip ing veh ic le  s topped and the  pa in t  sprayer  o f f ,  
p lace  a  bucket  under  the  bead d ispenser .  

Step  2  -  Turn  the  bead d ispenser  on  fo r  f i ve  seconds. 

Step  3  -  Pour  the  beads in to  the  beaker  and measure  the  volume.  

Step  4  -  Us ing the  bead ca l ib ra t ion  char t  for  the  requ i red  th ickness o f  
pa in t ,  f ind  the  requ i red  bead app l ica t ion  ra te ,  the  measured 
vo lume o f  beads  in  the  beaker ,  and the  resu l t ing app l ica t ion 
speed. 

Step  5  -  I f  the  beaker  vo lume is  less  than the  char t  va lue ,  inc rease 
the  bead f low.   I f  the  beaker  vo lume is  more  than the  char t  
va lue ,  decrease the  bead f low.  

Step  6  -  Repeat  Steps  2  th rough 5  un t i l  the  requ i red speed fo r  the 
spec i f ied  bead app l ica t ion  ra te  matches  the  requ i red  pa int  
app l ica t ion  speed as de termined in  Subsec t ion  709-
3 .02(F) (1)  o f  the  spec i f i ca t ions .  
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Once a l l  app l ica t ion  speed and se t t ings  have been ca l ib ra ted ,  the 
cont rac tor  sha l l  lay  a  tes t  s t r ip  o f  the  dua l  component  pa in t  mark ing a t  
the  spec i f ied  wid th ,  th ickness ,  and g lass  bead dens i ty .   The tes t  s t r ip  
sha l l  be  p laced on  a  20- foo t  length  o f  4 - foo t  wide  ta r  paper ,  wi th  two 4  
by  12- inch sample  p la tes spaced ten  fee t  apar t .   The cont rac tor  sha l l  
p rov ide  the  two sample  p la tes  f rom the  tes t  s t r ip  to  the  Engineer .   The 
p la tes  sha l l  ind ica te  the  da te ,  p ro jec t  number ,  p ro jec t  name,  th ickness,  
bead app l ica t ion  ra te  and cont rac tor  name on the  back .   The Engineer  
may have these p la tes  tes ted  per  the  requ i rements  o f  Subsec t ion  709-
2 .02(J )  o f  the  spec i f i ca t ions .   A l l  ca l ib ra t ion  ac t iv i t ies  sha l l  be  done in 
the  presence o f  the  Engineer .  

(3 )  Thickness and Glass Bead Cal ibrat ion for  Transverse 
Markings,  Symbols  and Legends:  

Cal ib ra t ion  o f  th ickness  fo r  t ransverse  mark ings ,  symbols  and legends 
pr io r  to cons t ruc t ion  wi l l  no t  be requ i red .   The cont rac tor  sha l l  inspec t  
the  wet  f i lm th ickness  immedia te ly  a f te r  the  mark ing pa in t  i s  app l ied  by 
inser t ing a  wet f i lm th ickness  gauge,  wi th  graduat ions  o f  0 .001 inch ,  in to 
the  wet  pa in t  to  the  depth  o f  the  pavement  sur face ,  in  accordance wi th 
ASTM D1212.   The th ickness  de termined th rough spot  check ing sha l l  be 
wi th in  0 .002 inches  o f  the  requ i red  th ickness .   Random spot  checks o f  
the  mark ing th ickness  wi l l  a lso  be  made by  the Engineer  to  ensure 
conformance wi th  the  requ i red  c r i te r ia .  

Bead app l ica t ion  ra tes  sha l l  be  de termined by  pre-we igh ing,  in  a  c lear ly  
marked conta iner ,  the  amount  o f  beads  requ i red fo r  each t ransverse 
mark ing,  symbol  o r  legend.   The cont rac tor  sha l l  de termine  the  amount 
o f  beads  requ i red  fo r  each ind iv idua l  app l ica t ion ,  and prov ide 
documenta t ion  to  the  Engineer  fo r  approva l  p r io r  to app l ica t ion .  

(G)   Mark ing Appl icat ion:  

The s tandard  app l ica t ion  th ickness  and bead gradat ions  types  and ra tes 
fo r  dua l  component  mark ings  sha l l  be  as  fo l lows: 

(1 )  Longi tudinal  Lines:  

(a )  Standard:  

For  aspha l t ic  concre te  pavements  p laced a t  e leva t ions  under  4 ,000 fee t ,  
dua l  component  mark ings  sha l l  be  0 .025 ±  0 .002 inches  th ick  wi th  a  bead 
app l ica t ion  ra te  o f  8  pounds o f  Type A g lass  beads per  ga l lon  o f  pa in t ,  
fo l lowed immedia te ly  wi th  8  pounds o f  Type B g lass  beads per  ga l lon  o f  
pa in t .   For  aspha l t ic  concre te  pavements  p laced a t  e leva t ions  equa l  to 
o r  above 4 ,000 fee t ,  the  th ickness  sha l l  be  the  same;  however ,  the  bead 
app l ica t ion  ra te  sha l l  be  26  pounds o f  Type B g lass  beads per  ga l lon  o f  
pa in t .  

For  PCCP pavements  p laced a t  e leva t ions  under  4 ,000 fee t ,  dua l  
component  mark ings  sha l l  be  0 .020 ±  0 .002 inches  th ick  wi th  a  bead 
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app l ica t ion  ra te  o f  9  pounds o f  Type A g lass  beads per  ga l lon  o f  pa in t ,  
fo l lowed immedia te ly  wi th  9  pounds o f  Type B g lass  beads per  ga l lon  o f  
pa in t .   For  PCCP pavements  p laced a t  e leva t ions  equa l  to  o r  above 4 ,000 
fee t ,  the  th ickness  sha l l  be  the  same;  however ,  the  bead app l ica t ion  ra te 
sha l l  be  24  pounds o f  Type B g lass  beads per  ga l lon  o f  pa in t .  

(b)  Specia l  (when shown on the bidding schedule) :  

For  aspha l t ic  concre te  pavements  p laced a t  e leva t ions  under  4 ,000 fee t ,  
dua l  component  mark ings  sha l l  be  0 .020 ±  0 .002 inches  th ick  wi th  a  bead 
app l ica t ion  ra te  o f  9  pounds o f  Type A g lass  beads per  ga l lon  (o f  pa in t ,  
fo l lowed immedia te ly  wi th  9  pounds o f  Type B g lass  beads per  ga l lon  o f  
pa in t .   For  aspha l t ic  concre te  pavements  p laced a t  e leva t ions  equa l  to 
o r  above 4 ,000 fee t  ( the  th ickness  sha l l  be  the  same;  however ,  the  bead 
app l ica t ion  ra te  sha l l  be  24  pounds o f  Type A g lass  beads per  ga l lon  o f  
pa in t .  

No reduc t ions  in  th ickness  wi l l  be  a l lowed fo r  PCCP pavements .  

(2 )  Transverse Lines,  Symbols ,  and Legends:  

The th ickness  o f  dua l  component pavement  mark ings  fo r  t ransverse 
l ines ,  symbols ,  and legends sha l l  be  0 .025 ±  0 .002 inches  wi th  a  bead 
app l ica t ion  ra te  o f  26  pounds o f  Type A beads per  ga l lon  o f  pa in t  fo r  a l l  
sur faces  and a t  any  e levat ion .  

An epoxy  app l ica t ion  th ickness  o f  0 .025 ±  0 .002 inches  may be  a l lowed 
on  br idge decks  i f  the  major i ty  o f  the  pro jec t  is  AC pavement ,  and i f  
approved by  the  Engineer.   No add i t iona l  payment  wi l l  be  made fo r  the 
inc reased th ickness  i f  so  a l lowed.  

For  longi tud ina l  l ines ,  the  drop-on g lass  beads sha l l  be  mechan ica l ly  
depos i ted ,  a t  the spec i f ied  ra tes ,  in to  the  dua l  component  mark ing 
mater ia l  immedia te ly  a f te r  i t  i s  app l ied .   The bead d ispenser  dev ice  sha l l  
even ly d is t r ibu te  the  beads such tha t  the top layer  o f  beads are 
embedded in  the  sur face  o f  the  mark ing to  a  depth o f  50 to  60  percent 
o f  the bead d iameter .   Shou ld  the  g lass beads not  adhere ,  o r  the  top 
layer  s ink  in to  the mark ing beyond the requ i red embedment depth ,  
opera t ions  sha l l  be  s topped un t i l  the  prob lem has  been cor rec ted .   A l l  
mark ings  wh ich  do  no t  meet  the  requ i rements  o f  Subsec t ion 709-2 .02(J )  
o f  the spec i f i ca t ions  sha l l  be removed and rep laced by  the  cont rac tor  a t  
no  add i t iona l  cos t  to  the  Depar tment .  

Transverse l ines ,  longi tudina l  l ines less than 200 fee t  in  length ,  legends 
and symbols  sha l l  be  app l ied  wi th  a  hand wand a t tachment  to  a 
longi tud ina l  l ine app l ica t ion  veh ic le ,  o r  wi th  a  separa te  motor ized  t ra i le r  
app l ica t ion  sys tem.   Pre-cu t  templa tes  sha l l  be  used fo r  a l l  shor t  o r  
t ransverse  l ines ,  legends,  and symbols ,  and sha l l  p rov ide  neat  and 
square  mark ing edges.   Beads sha l l  be hand-app l ied ,  and sha l l  be  even ly 
d is t r ibu ted  over  the  mark ings  us ing pre-measured buckets .  
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The f in ished dua l  component  mark ing l ine  sha l l  have we l l -de f ined edges 
and be  f ree  f rom wav iness .   La tera l  dev ia t ion  o f  the  mark ing l ine sha l l  
no t  exceed 1  inch  in  100 fee t .   The longi tud ina l  dev ia t ion  o f  a  mark ing 
l ine  and gap sha l l  no t  vary  more  than 6  inches  in  a 40  foo t  cyc le .   The 
ac tua l  wid th  o f  mark ing l ine  sha l l  be  wi th in  the  l imi ts  spec i f ied  in  the 
fo l lowing tab le ,  accord ing to  the  wid th  o f  l ine  ca l led  fo r  on  the  p lans :  

Plan Width  Actual  Width  
4 inches 4  to  4 -1 /2  inches 
8  inches 8  to  9  inches 

Over  8  inches ±  1  inch 
 
Af te r  app l ica t ion  and su f f ic ien t  d ry ing t ime,  the  dua l  component  mark ing 
sha l l  show no apprec iab le  de format ion  or  d isco lo ra t ion  under  loca l  
t ra f f i c  cond i t ions in  an  a i r  o r  road tempera ture ranging f rom -10  to  +  180 
degrees  F.   The dry ing t ime sha l l  be  de f ined as  the  min imum e lapsed 
t ime,  a f te r  app l ica t ion ,  when the  dua l  component pavement  mark ings  
sha l l  have and re ta in  the  charac ter is t ics  requ i red  here in ,  and a f te r  wh ich 
normal  t ra f f i c  wi l l  leave no  impress ion  or  impr in t  on  the  newly  app l ied 
mark ing.   Dry ing t ime fo r  epoxy  mater ia ls  sha l l  be  de f ined as  the  no-
t rack  t ime as  spec i f ied  in  Subsec t ion  709-2 .02(N)  of  the  spec i f i ca t ions .  

The cont rac tor  sha l l  p ro tec t  the  newly  app l ied  dua l  component  pavement 
mark ings  f rom t ra f f i c  dur ing the  requ i red  dry ing t ime.  

(H)   Mater ia l  Appl ied:  

The cont rac tor  sha l l  p rov ide  a  fu l l  account ing o f  a l l  mark ing mater ia l  and 
g lass  beads app l ied .  Pr ior  to  the s ta r t  o f  s t r ip ing opera t ions  and a f te r  
the  ca l ib ra t ion  procedures ,  the  cont rac tor  sha l l  prov ide  the  Engineer 
wi th  a  de ta i led quant i ty  summary  wh ich  spec i f ies  the  ga l lons  o f  mark ing 
mater ia l  and pounds o f  g lass  beads needed to ach ieve the spec i f ied 
mark ing conf igura t ion .   The cont rac tor  sha l l  record these quant i t ies  each 
day  in  a log book .   The Engineer  and cont rac tor  wi l l  mon i to r  the  quant i ty  
o f  beads  and pa in t  app l ied  each day ,  and compare  the va lues  to the 
an t ic ipa ted  quant i ty .   The quant i t ies  o f  pa in t  and beads ac tua l ly  app l ied 
sha l l  be  wi th in  ±  5  percent  o f  the  an t ic ipa ted  ca lcu la ted  va lues fo r  each 
day ’s  s tr ip ing opera t ion .   The cont rac tor  sha l l  de termine  the cause of  
any  la rger  var ia t ions ,  and make necessary  cor rect ions  be fore  the  next  
s t r ip ing app l ica t ion  sh i f t .   The log book  quant i t ies  sha l l  be  agreed on 
a f te r  each day ,  and s igned and da ted  by  bo th  the  cont rac tor  and the 
Engineer .  

709-3 .03 Sampl ing and Test ing of  In-Place Dual  Component  
Pavement  Mark ing Mater ia l :   

(A)   Thickness Test ing:  

Random spot  checks  o f  the  dua l  component  pavement  mark ing th ickness 
wi l l  be  made by  the  Engineer  to  ensure  conformance wi th  the  requ i red 
c r i te r ia .   Suggested  spot  check  procedures  inc lude the  fo l lowing:  
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Wet :  Th ickness  can be  f ie ld  tes ted  immedia te ly  a f te r  the  dua l  
component  mark ing is  app l ied  on a  meta l  sample  p la te .  
The th ickness  wi l l  be  tested  us ing a  wet  f i lm th ickness 
gauge.  The dev ice  sha l l  be  inser ted  in to  the  wet dua l  
component  mark ings  to  the  depth  o f  the  metal  and 
v isua l ly  no ted .  The manufac turer ’s  d i rec t ions  fo r  use  o f  
the  gauge sha l l  be  fo l lowed.  The p la te  shou ld  remain  in 
p lace  and no t  be  moved be fore  th ickness  tes t ing is  
comple ted .  

Dr ied :  Th ickness  can be  f ie ld  tes ted  by  p lac ing a  smal l  f la t  
sheet o f  meta l  o r  duc t  tape wi th  a  known th ickness 
immedia te ly  ahead o f  the  s t r ip ing appara tus .   Af te r  
s t r ip ing,  remove the  sample  and use a  su i tab le 
measur ing dev ice ,  such as  a  ca l iper  or  mic rometer ,  to  
de termine the  th ickness  of  the  dr ied  mark ing.  

Th ickness wi l l  be  tes ted  a t  a  min imum of  two loca t ions ,  randomly 
se lec ted in any g iven mi le ,  us ing the  “Dr ied” method.   The th ickness 
measurement inc ludes  g lass  beads.  Th ickness  sampl ing loca t ions  do  no t  
requ i re  reapp l ica t ion  over the  gaps  c rea ted  when remov ing tape/p la te .  

Th ickness  wi l l  be  measured wi th  a  d ig i ta l  ca l iper  capab le  o f  measur ing 
to  the  neares t  thousandth o f  an  inch .  

(B)   Retroref lectance Test ing:  

The Depar tment  wi l l  no t i fy  the  cont rac tor  72 hours  p r io r  to  tes t ing.  
Ret ro re f lec tance tes t ing wi l l  be  per fo rmed every 0 .2  mi le ,  wi th  four 
read ings  taken a t  each loca t ion .   The four  read ings  wi l l  be  taken 
randomly  wi th in  a  10  foot  sec t ion .   The average o f  the  four  read ings 
sha l l  be  the  resu l t  fo r  tha t  loca t ion .   Shou ld  the  average o f  these 
read ings  no t  meet  the  requ i red  re t ro re f lec tance va lues ,  a  second tes t  o f  
four  read ings  wi l l  be  per formed 50 foo t  fo rward  f rom the  fa i l ing tes t .   The 
h igher  average va lue  o f  the  two tes ts  wi l l  de termine  the  resu l ts  fo r  tha t  
loca t ion .   The Depar tment  wi l l  p rov ide  raw tes t  resu l ts  to  the  cont rac tor . 

Ret ro re f lec tance tes t ing wi l l  be  per fo rmed in  the  d i rec t ion  o f  t ra f f i c .   On 
roadways where  ye l low s tr ipes  separa te  oppos ing t ra f f i c ,  tes t ing is  done 
in  bo th  d i rec t ions  ( two loca t ions  per  0 .2  mi les ,  one in  each d i rec t ion) .   

Transverse and symbol  mark ings  wi l l  no t  be  sub ject  to  re t ro re f lec tance 
tes t ing.  

Longi tud ina l  l ines  less  than 0 .2  mi les  (such as  12  inch  wh i te  tu rn  lanes) ,  
regard less  o f  length ,  must be  tes ted .   A s ingle  tes t  of  four  read ings  sha l l  
be  taken a t  the  approx imate  midpo in t  o f  each l ine .   Shou ld  the  average 
o f  these read ings  no t  meet  the  requ i red  re t ro re f lec tance va lues ,  a 
second tes t  o f  four  read ings  wi l l  be  per fo rmed a t  the  approx imate  ha l f  
way  po in t  be tween the  midpo in t  and the  end.   The h igher  average va lue 
o f  the  two tes ts  wi l l  de termine  the  resu l ts  fo r  tha t  loca t ion .  
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Al l  mark ings  tha t  fa i l  to  meet  these min imums wi l l  requ i re  reapp l ica t ion 
and re tes t ing o f  s t r ip ing mater ia ls .   Reapp l ica t ion sha l l  s ta r t  f rom the 
loca t ion o f  a  pass ing tes t ,  ac ross  the  fa i lu re  a rea(s ) ,  to  the  nex t  pass ing 
tes t  loca t ion .   For  dua l  component  sec t ions app l ied  on  aspha l t  
de termined to  be  de f ic ien t  in  re t ro re f lec tance,  a  second app l ica t ion  o f  
20  mi ls  sha l l  be  app l ied .   The reapp l ica t ion  does  not  requ i re  remova l  o f  
the  de f ic ien t  sec t ion .   For  dua l  component  app l ied on  bo th  PCCP and 
concre te  b r idge decks tha t  a re de termined to  be  de f ic ien t  in  
re t ro re f lec tance, the  fa i l ing app l ica t ion  sha l l  be  removed and reapp l ied . 

Depend ing on  the  ex ten t  o f  fa i l ing pavement  mark ings ,  i t  may no t  be  
prac t ica l  to  re tes t  wi th  the  re f lec tometer .   In  tha t  case,  the  Depar tment 
may per fo rm a  v isua l  n igh t t ime inspec t ion .   I f  the s t r ip ing appears  as 
br igh t  as  o r  b r igh ter  than the  ad jacent  s t r ip ing that  meets  the  requ i red  
re t ro re f lec tance,  the  Engineer  may accept  the  reapp l ica t ion .    

Shou ld  re tes ts  fo r  the  reapp l ica t ion  o f  dua l  component  pavement 
mark ings  fa i l  to  meet  the  requ i red  min imum re t ro re f lec tance, the 
cont rac tor  sha l l  remove the  en t i re  s t r ipe  down to  the  road sur face . 

709-4 Method of  Measurement:  

Dual  component  wh i te  and ye l low longi tud ina l  pavement  mark ings ,  and 
t ransverse  mark ings  such as  c ross-wa lks  and s top  bars ,  wi l l  be  
measured by  the  l inear  foo t  a long the  center  l ine  o f  the  pavement  s t r ipe ,  
and wi l l  be  based on  a  4 - inch  wide  s t r ipe .   Sk ips in  dashed l ines wi l l  no t  
be  inc luded in  the  measurement .   Measurement  for  s t r ip ing wi th  a  p lan  
wid th  grea ter  o r  less  than the  bas ic  4  inches ,  as  shown on the  p lans  or  
d i rec ted  by  the  Engineer ,  wi l l  be  made by  the  fo l lowing method:  

Plan  Wid th  o f  St r ip ing,  ( i nches)  x  L inear  Feet 
4  ( inches) 

Doub le  mark ing l ines ,  cons is t ing o f  two 4- inch  wide  s t r ipes ,  wi l l  be 
measured as  two ind iv idua l  mark ing l ines .   Crosswalk  l ines ,  s top  bars ,  
s top  l ines ,  gore  l ines ,  cross  ha tch  l ines ,  chevron l ines  and ra i l road 
mark ing t ransverse  l ines wi l l  be  measured fo r  cen ter l ine  length  and 
ad jus ted  fo r  wid ths  o ther  than 4  inches ,  as  de f ined above. 

Dua l  component  pavement  mark ing symbols ,  such as  a d iamond, o r  
s ingle ,  doub le ,  o r  t r ip le  a r row,  wi l l  be  measured by  the  un i t  app l ied .   
Each pavement  symbol ,  as  shown on the  p lans ,  wi l l  be  cons idered a  un i t .  

Dua l  component  pavement  mark ing legends,  de f ined as  a  comple te  le t te r  
group ing such as  "SCHOOL,"  "X ING, "  "STOP, "  “RR,”  o r  "ONLY, "  wi l l  be  
measured by  each un i t  app l ied .   Each pavement  legend,  as  shown on 
the  p lans ,  wi l l  be  cons idered a  un i t .  

No separa te  measurement  o r  payment wi l l  be  made fo r  c lean ing the 
sur face ,  inc lud ing sweep ing and h igh-pressure a i r  spray ;  o r  for  
ca l ib ra t ion  o f  the  bead and pa in t  app l ica t ion  ra tes ;  o r  fo r  d isposa l  of  

TABLE OF CONTENTS INDEX



SECTION 710 

796 
 

excess  mater ia ls ,  c lean ing f lu ids ,  and empty  mater ia l  con ta iners ;  the 
cos ts  be ing cons idered as  inc luded in  the  cont rac t  i tems.  

Remova l  o f  cur ing compound f rom new Por t land cement  concre te 
pavement  wi l l  be  measured a long the  center l ine  o f  the  l ine  o f  cur ing 
compound be ing removed or  by  the  un i t  each fo r  symbols  and legends,  
as  appropr ia te .  Measurement  o f  a l ine  o f  remova l  o f  cur ing compound 
wi l l  be  based on  a  4 - inch  wide  l ine ,  and sha l l  be  measured by the  l inear 
foo t ,  and in  accordance wi th  the  i tems o f  work  es tab l ished in  the  b id 
schedu le .   Measurement  fo r  lengths  o f  remova l  o f  cur ing compound wi th 
a  p lan  wid th  grea ter  than 4  inches  as  shown on the p lans  or  d i rec ted  by 
the  Engineer  wi l l  be  made by  the  same method and then ad jus ted  by  the 
fo l lowing fac to r :  

P lan  Wid th  ( inches)  x  L inear  Feet 
4  ( inches) 

The p lan wid th  wi l l  inc lude an ex t ra  4 inches  –  2 inches  on  each s ide  – 
beyond the  p lan  wid th  of  pavement  mark ing and wi l l  be  based on  a 
cont inuous  length  o f  pavement  mark ing l ines  un less  ind ica ted  on  the 
pro jec t  p lans .  

The cos t  fo r  abras ive-b las t ing and gr ind ing ex i s t ing mark ings ,  no t  
inc lud ing temporary  pa in t  o r  tape l ines ,  sha l l  be  pa id  fo r  under  separa te 
i tems.   No separa te  payment  wi l l  be  made fo r  remov ing temporary  pa in t  
o r  tape l ines ,  the  cos t  be ing cons idered as  inc luded in  cont rac t  i tems. 

709-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  dua l  component  pavement  mark ings  o f  the 
type  spec i f ied  in  the  b idd ing schedu le ,  measured as prov ided above,  wi l l  
be  pa id  fo r  a t  the  cont rac t  un i t  p r ice ,  comple te in  p lace ,  inc lud ing 
pavement  sur face  prepara t ion  and g lass  beads.  

The accepted  quant i t ies fo r  remova l  o f  cur ing compound f rom new 
Por t land cement  concre te pavement ,  measured as  prov ided above,  wi l l  
be  pa id  fo r  a t  the  respec t ive  cont rac t  un i t  pr ices ,  under  the i tems o f  work 
es tab l ished in  the  b id  schedu le .  

SECTION 710 SMART WORK ZONE SYSTEMS:  

710-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  furn ish ing and ins ta l l ing a 
fu l ly  func t iona l ,  au tomated,  and por tab le  Smar t  Work  Zone (SWZ)  
sys tem;  opera t ing,  ma in ta in ing,  and serv ic ing the  por tab le  SWZ sys tem; 
and re loca t ing and remov ing var ious  components o f  the  sys tem,  as  
spec i f ied here in  and in  accordance wi th  the pro jec t  p lans and 
spec i f i ca t ions .    
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710-1 .01 Abbreviat ions:  

Wherever  the  fo l lowing abbrev ia t ions  are  used in  these spec i f i ca t ions ,  
the  cont rac t ,  o r  in  o ther  cont rac t  documents ,  they are  to  be  cons t rued 
the  same as  the  respec t ive  express ions  represented :  

 CCTV  Closed-Ci rcu i t  Te lev is ion   

 CMB  Changeab le  Message Board  

 DMS  Dynamic  Message Sign  

 DLMS  Dynamic  Lane Merge Subsys tem 

 FMS  Freeway Management  Sys tem 

 GPS  Globa l  Pos i t ion ing Sys tem 

 GUI   Graph ica l  User  In te r face 

 O&M  Opera t ions  and Main tenance  

 PDA  Power  Dis t r ibu t ion  Assembly   

 PTZ  Pan,  T i l t ,  and  Zoom 

 QWS  Queue Warn ing Subsys tem 

 SWZ  Smar t  Work  Zone 

 TCP  Tra f f ic  Cont ro l  P lan  

 TDC  Tra f f ic  Data  Co l lec t ion  

 TDCS  Tra f f ic  Data  Co l lec t ion  Subsys tem 

 TMCS  Tra f f ic  Mon i to r ing Camera  Subsys tem 

 TOC  Tra f f ic  Opera t ions  Center  

 TTS  Trave l  T ime Subsys tem 

 VSL   Var iab le  Speed L imi t   

 VSLS  Var iab le  Speed L imi t  S ign  
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710-1 .02 Def ini t ions:  

Wherever the  fo l lowing de f in i t ions  are  used in  these spec i f i ca t ions ,  the 
cont rac t ,  o r  in  o ther  contrac t  documents ,  the  in tent  and mean ing sha l l  
be  in te rpre ted  as  fo l lows: 

(A)   SWZ System: 

The SWZ sys tem is  a  b road range o f  por tab le  communica t ions-based 
in fo rmat ion  and e lec t ron ic techno logies  p laced in  and around work  zones 
to  enhance t ranspor ta t ion  and improve sa fe ty  and mob i l i t y .  The rea l -
t ime in fo rmat ion  and au tomat ion  prov ided by  the  SWZ sys tem is  used by 
cont rac tors  and t ranspor ta t ion  agenc ies  to  a l te r  t raf f i c  con t ro l  s t ra tegies 
and prov ide t rave le r  in fo rmat ion  to  be t te r  in fo rm motor is ts  o f  upcoming 
t ra f f i c  cond i t ions ,  a l low motor is ts  the  oppor tun i ty  to  a l te r  the i r  t rave l  
rou tes ,  and/or  mod i fy  the t rave l  behav io r  wi th in  work  zones .  The SWZ 
sys tem is  compr ised o f  one or  mu l t ip le  SWZ subsys tems tha t  opera te 
together .   

(B)   SWZ Area:  

The SWZ area is  the  area  where  SWZ f ie ld  dev ices  are  dep loyed near ,  
wi th in ,  and/or  a round the  pro jec t  and work  zone l imi ts .  

(C)   Act ive  Work Space:  

The ac t ive  work  space is  the  area  tha t  is  an t ic ipa ted  to  have the  larges t  
concent ra t ion  o f  f ie ld  personne l  wi th in  the  work  zone dur ing a  spec i f i c  
day  or  cons t ruc t ion  sh i f t .  The personne l  work ing in  ac t ive  work  space 
are  exposed to  the  dangers  o f  an  er ran t  veh ic le .   

(D)   Work Zone:  

The work  zone is  the  en t i re  a rea in  wh ich t ra f f i c  con t ro l  i s  p laced, bo th 
s ta t ic  s igns  and SWZ f ie ld  dev ices .  

(E)   Traf f ic  Data  Col lect ion Subsystem (TDCS):  

The TDCS is  a  component  o f  the  SWZ sys tem tha t  is  capab le  of  
de tec t ing,  p rocess ing,  and d isseminat ing rea l - t ime t ra f f i c  in fo rmat ion  
such as  veh ic le  speeds,  t ra f f i c  vo lumes,  and t rave l  t ime/de lay  wi th in  and 
in  advance o f  the  work  zone fo r  use  by  o ther  SWZ subsys tems,  th i rd-
par ty  t rave le r  in fo rmat ion sys tems,  and/or  to  a rch ive  work  zone t ra f f i c  
cond i t ions .   Th is  subsys tem cou ld  a lso  inc lude the  use  o f  th i rd -par ty  
da ta ,  so le ly ,  o r  in  combina t ion  wi th  s i te  spec i f i c  ga thered da ta .  

(F)   Queue Warning Subsystem (QWS):  

The QWS is  a  component  o f  the  SWZ sys tem tha t  uses  the  rea l - t ime 
TDCS in fo rmat ion  to  de termine t ra f f i c  queue lengths .   The QWS warns  

TABLE OF CONTENTS INDEX



SECTION 710 

799 
 

approach ing t rave le rs  o f  s lowed or  s topped t ra f f ic  cond i t ions  th rough 
warn ing messages d isp layed on  SWZ CMBs.   When a  queue begins  to  
fo rm,  the  QWS automates  the  d isp lay  o f  warn ing messages on  the 
assoc ia ted  SWZ CMB d isp lays loca ted  in advance o f  the  an t ic ipa ted 
queue ing areas .   The QWS a lso  a le r ts  f ie ld  personne l  and remote  SWZ 
sys tem opera tors  o f  the  rea l - t ime queue ing cond i t ions .   

(G)   Dynamic Lane Merge Subsystem (DLMS):  

The DLMS is  a  component  o f  the  SWZ sys tem tha t  uses  the  rea l - t ime 
TDCS in fo rmat ion  and SWZ CMBs,  in  advance of  a  lane c losure ,  to 
ins t ruc t  approach ing t rave le rs  when to  merge.   When t ra f f i c  vo lumes are 
h igh  or  a  po ten t ia l  queue ing cond i t ion  is  de tec ted  by  the  DLMS,  the 
DLMS automates  the  d isplay  o f  messages tha t  ins t ruc t  d r ivers  to  merge 
la te r .   When t ra f f i c  vo lumes are  low and a  po ten t ia l  queue ing cond i t ion 
is  no t  de tec ted  in  advance o f  the  lane c losure ,  the  DLMS automates  the 
d isp lay  o f  messages tha t  ins t ruc t  d r ivers  to  merge ear l ie r .   

(H)   Travel  T ime Subsystem (TTS):  

The TTS is  a  component  of  the  SWZ sys tem tha t  uses  the  rea l - t ime TDCS 
in fo rmat ion  and SWZ CMBs,  in  advance o f  the  work  zone,  to  de termine 
the  approx imate  t rave l  t ime be tween the  SWZ CMB loca t ion  and another 
f i xed  po in t  as  shown on the  pro jec t  p lans ,  o r  a t  the  end o f  the  work  zone.  
The TTS automates  the  d isp lay  o f  messages on  each CMB to  in fo rm the  
dr ivers  o f  the  assoc ia ted  t rave l  t ime (a t  p redetermined loca t ions) 
th rough the  work  zone.  In  add i t ion ,  the  TTS is  capab le  o f  compar ing 
rea l - t ime TDCS in fo rmat ion  to  h is to r ica l  t rave l  t ime in fo rmat ion  to 
es t imate  the  approx imate t rave l  de lay  tha t  a  d r iver  can expec t ,  when 
t rave l ing th rough the  work  zone.   

( I )   Traf f ic  Moni tor ing Camera Subsystem (TMCS):  

The TMCS is  a  component  o f  the  SWZ sys tem tha t  uses  c losed-c i rcu i t  
te lev is ion (CCTV)  cameras  to  p rov ide  rea l - t ime v ideo s t reams tha t  a re 
mon i to red  on-s i te  by  f ie ld  personne l  us ing a  mob i le  d isp lay  dev ice 
and/or  remote ly  by  the Engineer ,  Tra f f ic  Opera t ions  Center  (TOC)  
opera tors ,  and the  Dis t r ic t  to  v iew rea l - t ime roadway t ra f f i c  cond i t ions 
wi th in  the  work  zone. 

(J )   Var iable  Speed Limit  (VSL)  Subsystem:  

The VSL subsys tem is  a  component o f  the  SWZ system tha t  uses TDCS 
rea l - t ime t ra f f i c  in fo rmat ion  and var iab le speed l imi t  s igns  (VSLS)  to  
dynamica l ly  reduce or  increase regu la tory  speed l imi ts  in  the  work  zone.  
Regu la to ry  speed l imi ts  a re  dynamica l ly  reduced in  the  ac t ive  work 
space.   Regu la to ry  speed l imi ts  a re  dynamica l ly  inc reased wi th in  the 
same area  o f  the work  zone when the cons t ruc t ion  personne l  a re  no t  
p resent .  
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(K)   SWZ System Software:  

The SWZ sys tem so f tware  is  a  so f tware  p la t fo rm that  can  rece ive ,  s to re,  
ana lyze ,  send,  and d isp lay  rea l - t ime in fo rmat ion f rom the  TDCS,  QWS,  
DLMS,  TTS,  TMCS,  and VSL subsys tem f ie ld  dev ices ,  Depar tment 
fu rn ished da ta  f rom roadway sensors ,  or  o ther  th i rd -par ty  sources .   The 
SWZ sys tem so f tware  prov ides  the  requ i red  au tomat ion ,  GUI ,  user  
dev ice  app l ica t ions ,  and sys tem repor ts  requ ired  to  opera te  and 
main ta in  each respec t ive  SWZ subsys tem dep loyed wi th in  the  SWZ area.  

710-2 Mater ia ls  (Equipment ,  Workers ,  Devices and 
Faci l i t ies) :  

The SWZ sys tem sha l l  con ta in  the  se lec ted SWZ subsys tems inc lud ing 
a l l  necessary  aux i l ia ry  f ie ld  dev ice  equ ipment ,  the  SWZ sys tem so f tware  
fo r  each se lec ted  SWZ subsys tem,  the  communica t ions  and th i rd -par ty  
da ta  serv ices ,  sys tem opera t ions ,  ma in tenance, and suppor t  serv ices  to 
p rov ide a  comple te  SWZ sys tem.   The se lec ted  SWZ subsys tems may 
cons is t  o f  one or  more  o f  the  fo l lowing:  TDCS,  QWS,  DLMS,  TTS,  TMCS,  
VSL,  o r  o ther  type  o f  subsys tem as ind ica ted  on  the  p lans  or  
spec i f i ca t ions .   

The aux i l ia ry  f ie ld  dev ice  equ ipment  sha l l  inc lude a l l  appur tenances 
such as  t ra f f ic  de tec tors ,  changeab le message boards ,  CCTV cameras ,  
var iab le  speed l imi t  s igns ,  s ta t ic  SWZ s igns ,  dev ice  t ra i le rs ,  mount ing 
assembl ies ,  communicat ions  and geo loca t ing dev ices ,  power 
assembl ies ,  wi r ing,  and accessor ies .  

The communica t ions serv ices  sha l l  inc lude a l l  serv ices  needed for  
connect ing the  f ie ld  dev ices  to the remote  SWZ sys tem so f tware  and 
connect ing the  SWZ sys tem so f tware  to  the in te rne t  and communica t ions 
serv ice  prov ider  ne tworks  tha t  the  sys tem users  and Depar tment 
representa t ives  have access  to  fo r  connect iv i ty  in to  the  SWZ sys tem.   

The sys tem opera t ions ,  ma in tenance,  and suppor t  serv ices sha l l  inc lude 
a l l  serv ices  requ i red  to  dep loy ,  in tegra te ,  con f igure ,  tes t ,  opera te ,  and 
main ta in  the  SWZ sys tem communica t ions  and geo loca t ing dev ices ,  
th i rd -par ty  da ta serv ices,  f ie ld  dev ices ,  and so f tware  fo r  con t inuous 
opera t ions  in  and around the  pro jec t  work  zones .  

710-2 .01 Genera l  Requirements:  

The cont rac tor  sha l l  submi t  the  SWZ sys tem and the  assoc ia ted  f ie ld 
dev ices  as  par t  o f  the  TCP and sa fe ty  p lan .   

Except  as  spec i f ied  here in ,  a l l  equ ipment ,  p rocedures  used by  workers ,  
dev ices ,  and fac i l i t ies  sha l l  con form to  the  requ i rements  o f  Subsec t ion 
701-2  o f  the  spec i f i ca t ions .  
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(A)   Documentat ion:  

The cont rac tor  sha l l  submi t  a  SWZ mater ia l  p roposa l  a t  the 
precons t ruc t ion  conference or  when reasonably  feas ib le .  I f  the 
cont rac tor ’s  SWZ mater ia l  p roposa l  is  no t  submi t ted  a t  the 
precons t ruc t ion  conference,  each SWZ subsys tem submi t ta l  sha l l  be  
shown in  the  work  schedule .  

The cont rac tor 's  SWZ ma ter ia l  p roposa l  sha l l  inc lude the  fo l lowing and 
any  o ther  necessary  documents  to  fu l ly  descr ibe the  proposed SWZ 
subsys tems and f ie ld  dev ice  i tems: 

(1 )  Cert i f icate  of  Compl iance:  

A Cer t i f i ca te  o f  Compl iance conforming to  the  requ i rements  of  
Subsec t ion 106.05  o f  the spec i f i ca t ions  sha l l  be  submi t ted  fo r  each SWZ 
subsys tem assembly .  The Depar tment  reserves  the  r igh t  to  requ i re 
Cer t i f i ca tes  o f  Compl iance fo r  the  subsys tem func t iona l i ty  p rov ided 
wi th in  the  SWZ sys tem so f tware ,  fo r  each f ie ld  dev ice  assembly 
component ,  and fo r  th i rd -par ty  da ta  sources .  

The Depar tment  reserves the  r igh t  to  per fo rm independent  eva lua t ions 
or  tes ts  on  any  SWZ Sys tem Sof tware ,  equ ipment ,  o r  serv ice  supp l ied 
by  the  cont rac tor  in  the  work  zone. 

(2 )  SWZ Technic ian Credent ia ls :  

The c redent ia ls  o f  the  cont rac tor ’s  des ignated  SWZ techn ic ian(s )  sk i l led 
in  the  opera t ion  o f  a l l  the SWZ sys tem equ ipment  and so f tware  sha l l  be 
submi t ted  to  the  Engineer  fo r  approva l .  There  sha l l  be  a  des ignated  SWZ 
techn ic ian  fo r  each sh i f t  o f  work  and the  qua l i f i ca t ions  o f  the  des ignated 
techn ic ian(s )  sha l l  demonst ra te  the  fo l lowing:  

(a )  The techn ic ian  is  loca l ly  ava i lab le  wh i le  the  SWZ 
sys tem is  in  use  and able  to  respond to  the  SWZ 
sys tem issues  in  person wi th in  one hour  o f  
no t i f i ca t ion ;    

(b )  The techn ic ian  has  the t ra in ing and exper ience 
necessary  to  per fo rm a l l  SWZ f ie ld  equ ipment  
dep loyments ,  dev ice  conf igura t ions ,  sys tem tes t ing,  
t roub le  shoot ing,  ma in tenance,  and component  leve l  
repa i r  o r  rep lacement ;  and 

(c )  The techn ic ian  is  employed by  a  company tha t  has a  
min imum of  3  years  o f  exper ience dep loy ing SWZ 
techno logies  on  pro jec ts wi th  roadway cons t ruc t ion 
va lued a t  one mi l l ion  do l la rs  o r  more ,  o r  has  re levant  
exper ience tha t  is  approved by  the  Engineer .   
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I f  the  cont rac tor  wou ld  l ike  to  rep lace  one or  more  SWZ techn ic ian(s ) ,  
then the  new techn ic ian(s )  sha l l  be approved by  the  Engineer  p r io r  to 
assuming these du t ies  on the  pro jec t .  

(3 )  Communicat ions Si te  Assessment:  

A communica t ions  s i te  assessment  sha l l  be  submi t ted  to  the  Engineer 
fo r  approva l  a t  leas t  s ix  weeks  be fore  mob i l i z ing f ie ld  equ ipment  fo r  
dep loyment  in  the  pro ject  a rea .  The communica t ions  s i te  assessment 
sha l l  iden t i fy  the  spec i f i c  communica t ions  serv ice(s)  tha t  the  cont rac tor  
has  se lec ted  fo r  connect ing the  f ie ld  dev ices  to  the remote  SWZ sys tem 
so f tware  and fo r  document ing the  cont rac tor ’s  approach fo r  ver i fy ing 
these communica t ions  serv ices  are  ava i lab le  wi th in the  pro jec t  l imi ts .   

The resu l ts  o f  th is  communica t ions  s i te  assessment sha l l  be  summar ized 
and ind ica te  tha t  the  se lec ted  communica t ions  approach(es)  p rov ides 
su f f ic ien t  da ta ne twork capac i ty  and coverage needed fo r  p roper SWZ 
sys tem opera t ions  wi th in  and in  advance o f  the  work  zone.   

(4 )   System Conf igurat ion Plan:  

The cont rac tor  sha l l  submi t  a  SWZ sys tem conf igura t ion  p lan  to  the 
Engineer  fo r  approva l  a t  leas t  s ix  weeks  be fore  mob i l i z ing f ie ld 
equ ipment  fo r  dep loyment  in  the  pro jec t  a rea .  The p lan  sha l l  descr ibe 
the  sys tem logic  and f ie ld dev ice  layout  concepts  to  be  used.  The SWZ 
sys tem conf igura t ion  p lan sha l l  demonst ra te  the  fo l lowing:  

(a )  The genera l  dep loyment loca t ions o f  each subsys tem 
e lement  wi th in  the  SWZ a rea such as ,  bu t  no t  l imi ted 
to ,  TDC,  CMB assembly ,  VSLS assembly ,  t ra f f i c  
mon i to r ing camera  assembly ,  and aux i l ia ry  SWZ 
equ ipment  fo r  each type o f  an t ic ipa ted  TCP.  Inc lude 
how each o f  these dev ice  loca t ions p lays  a ro le in  the 
overa l l  dep loyment  concepts  o f  the  SWZ sys tem;  and    

(b )  The opera t iona l  logic  used fo r  each requ i red  SWZ 
subsys tem ( i .e . ,  TDCS,  QWS,  DLMS,  TTS,  TMCS,  
and VSL)  tha t  descr ibes how the  sys tem responds 
when var ious  t rave le r  in fo rmat ion  and sys tem logi c 
th resho lds  are  reached. Th is  inc ludes ,  bu t  is  no t  
l imi ted ,  to  the  fo l lowing:  

( i )  Which  sys tems genera te  a le r t  messages,  how the 
a le r t  messages are  rece ived (v ia tex t  and emai l ) ,  
and wh ich  Depar tment representa t ives  wi l l  
rece ive  the  a le r t  messages;  

( i i )  What  sys tem logic  conf igura t ion  th resho lds,  
l imi ts ,  con t ro ls ,  and d isp lay  messages have been 
coord ina ted  wi th  the Depar tment  fo r  in i t ia l  
sys tem conf igura t ion ;  and 
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( i i i )  What  conf igura t ion  th resho lds ,  l imi ts ,  con t ro ls ,  
and d isp lay  messages can be  changed by  sys tem 
users  v ia  the  SWZ so f tware  in te r face ,  and what  
sys tem sa feguards  are  in  p lace  to  l imi t  the  ranges 
and messages tha t  a re se lec tab le  by  these 
sys tem users .  

(5 )  SWZ System Operat ions  and Maintenance Plan:  

The cont rac tor  sha l l  submi t  a  SWZ sys tem O&M p lan  to  the  Engineer  fo r  
approva l  a t  leas t  four weeks  be fore  mob i l i z ing f ie ld  equ ipment fo r  
dep loyment  in  the  pro jec t  a rea .   The SWZ sys tem O&M p lan  sha l l  iden t i fy  
the  cont rac tor ’s  means and methods  fo r  dep loying,  opera t ing,  and 
main ta in ing the  SWZ sys tem equ ipment  and so f tware .  The SWZ sys tem 
O&M p lan  sha l l  demonst ra te  the  fo l lowing:  

(a )  A qua l i f ied  SWZ techn ic ian  loca l ly  ava i lab le  and 
ass igned fo r  every  work sh i f t .   Contac t  in fo rmat ion  
sha l l  be  prov ided fo r  each SWZ techn ic ian so tha t  the  
Engineer  can no t i fy  the techn ic ian(s )  o f  a  SWZ 
sys tem issue and the  SWZ techn ic ian  can respond to 
the  SWZ sys tem issue in  person wi th in  one hour  o f  
no t i f i ca t ion ;    

(b )  A cus tomer  suppor t  phone number ,  emai l  address ,  
and days /hours o f  suppor t  p rov ided fo r  the SWZ 
sys tem so f tware  and each assoc ia ted  subsys tem;  
and  

(c )  A process  in  p lace  for  ma in ta in ing cont inuous  
opera t ions  o f  SWZ f ie ld  dev ices ,  inc lud ing bu t  no t  
l imi ted  to :  

( i )  Rep lac ing ba t te r ies  as  needed;   

( i i )  Refue l ing fue l  tanks  be fore  the  fue l  runs  ou t ;  

( i i i )  Mov ing equ ipment  to  keep pace wi th  mov ing or  
changing cons t ruc t ion  ac t iv i t ies ,  changing t ra f f i c  
queu ing cond i t ions ,  TCP changes,  o r  as  d i rec ted 
by  the  Engineer  o r  con t rac tor ;  

( i v )  Ad jus t ing SWZ sys tem so f tware  conf igura t ions,  
se t t ing d i f fe ren t  so f tware  logic  th resho lds  and 
l imi ts ,  se t t ing days / t imes and sys tem ac t iv i t ies 
wi th  the  so f tware  scheduler ,  se lec t ing d i f fe ren t  
d isp lay  messages to be  pos ted  on  the  SWZ CMB,  
changing user  a le r ts  and rec ip ien ts rece iv ing the 
a le r ts ,  changing sys tem so f tware  users  and 
leve ls  o f  access ,  and mak ing changes to  the 
sys tem logic ,  con f igura t ion ,  and users  in  genera l ;  
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(v )  Ma in ta in ing a  SWZ sys tem equ ipment 
ma in tenance log fo r  a l l  assoc ia ted  O&M 
ac t iv i t ies ;  and 

(v i )  Repa i r ing or  rep lac ing equ ipment  tha t  has  been 
damaged,  s to len ,  o r  has become an inoperab le 
component  o f  the  overa l l  SWZ sys tem.  

(6 )  SWZ Software  User  Tra ining Curr iculum Out l ine  and 
Schedule:  

A SWZ Sof tware  User  Tra in ing Cur r icu lum Out l ine and Schedu le  sha l l  
be  submi t ted  fo r  each SWZ subsys tem assembly .  The t ra in ing cur r icu lum 
and cont rac tor  p rov ided t ra in ing sha l l  re f lec t  the ac tua l  needs  o f  the 
Depar tment ’s  sys tem users  and f ie ld  personne l  and inc lude the  fo l lowing 
sec t ions :  

(a )  Theory  o f  Opera t ion ;  

(b )  F ie ld  Dev ice  Layout  Concepts  and Assoc ia ted  Data  
Co l lec t ion ;  

(c )  Sys tem Logic ,  L imi ts ,  and Safeguards ;  

(d )  GUI  and Opera t ing Procedures ;  

(e )  Sys tem User  Access  Levels  and Permiss ions ;  

( f )  Sys tem Aler ts  and Types  o f  Ale r t  Messages;  

(g)  Genera t ing Sys tem Data  Repor ts  and Graph ics ;   

(h )  SWZ Sof tware  Customer  Suppor t  Serv ices ;  and 

( i )  Procedures fo r  Repor t ing Concerns  or  Request ing 
Changes wi th  the  SWZ Sof tware  Conf igura t ion  and 
Fie ld  Dev ice  Dep loyments.  

The cont rac tor  sha l l  coord ina te  wi th  the  Engineer to  ident i fy  mutua l ly  
agreed upon t ra in ing da tes  and t imes fo r  each t ra in ing c lass .   

(7 )  SWZ Software  User  Access Pr iv i leges and Aler t  
Messages: 

The cont rac tor  sha l l  coord ina te  wi th  the  Engineer and prov ide  a  SWZ 
User  Access  Pr iv i leges  submi t ta l  tha t  c lear ly  iden t i f ies  each Depar tment 
user  by  f i rs t  and las t  name and the  assoc ia ted  level  o f  access  tha t  each 
o f  these users  wi l l  have when logging in to  the  system.  
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The cont rac tor  sha l l  coord ina te  wi th  the  Engineer and prov ide  a  SWZ 
Aler t  Messages submi t ta l  tha t  c lear ly  iden t i f ies  each Depar tment 
s takeho lder  by  f i rs t  and las t  name,  the  assoc iated  types  o f  sys tem 
genera ted  a le r ts  they  wi l l  rece ive  and the  method (emai l  o r  tex t )  the 
a le r t  i s  rece ived. 

(8 )  SWZ System Data  Repor ts:  

The cont rac tor  sha l l  submi t  an  example  se t  o f  each requ i red  SWZ sys tem 
data  repor t  to  the  Engineer  fo r  approva l  a t  least  two weeks be fore 
dep loy ing SWZ f ie ld  equ ipment  in  the  pro jec t  a rea .  The example  se t  sha l l  
demonst ra te  the  cont rac tors  p roposed fo rmat  fo r  each repor t ,  the  types 
o f  da ta  inc luded wi th in  each repor t ,  the  f requency  of  the  da ta  wi th in  the 
repor t  ( i .e . ,  once per  minu te ,  f i ve  minu tes ,  e tc . ) ,  and the  t ime per iod  to 
by  covered by  each ind iv idua l  repor t  ( i .e . ,  each repor t  represents  a  days ’  
wor th  o f  da ta ,  a  weeks ’  wor th  o f  da ta ,  e tc . ) .  The SWZ sys tem data  
repor ts  sha l l  be  submi t ted  on  a  week ly  bas is ,  in  the  approved fo rmat ,  
and conta in  the  ac tua l  work  zone da ta  co l lec ted  dur ing tha t  week o f  SWZ 
sys tem dep loyment .   

In  accordance wi th  the  ADOT Work  Zone Safe ty  & Mob i l i t y  Po l icy ,  to  
mon i to r  and measure  work  zone impacts  dur ing cons t ruc t ion ,  the  SWZ 
sys tem data  repor t  sha l l  inc lude the  fo l lowing se ts  o f  da ta :  

(a )  Trave l  de lay ;  
(b )  Queue lengths ;  and 
(c )  Crash occurrences .  

Each SWZ sys tem data  repor t  sha l l  inc lude the  geo loca t ion(s )  tha t  the 
da ta  is  assoc ia ted  wi th .   

I f  the  in te l l igence o f  the  SWZ subsys tem(s)  requ i red  in  the  pro jec t  p lans 
and spec i f i ca t ions  does  no t  genera te  the  above se ts  o f  da ta  and the 
assoc ia ted  repor ts ,  then the  SWZ sys tem prov ided sha l l  have the  ab i l i t y  
to  suppor t  manua l  en t ry o f  th is  da ta  and the  ab i l i t y  to  a rch ive  and 
genera te  repor ts  o f  the  manua l ly  en tered  da ta .   

The cont rac tor 's  SWZ sys tem data  repor ts  sha l l  inc lude any  o ther 
in fo rmat ion  tha t  may be requ i red  fo r  each type o f  SWZ subsys tem 
dep loyed.   

(9 )  Subsystem Acceptance Test ing Procedures:  

A sys tem acceptance tes t ing procedures  submi t ta l  sha l l  be  submi t ted  for  
each SWZ subsys tem assembly  to  demonst ra te  p roper  opera t ion  o f  a l l  
subsys tems and dev ice  conf igura t ions .   The tes t ing procedures  sha l l  
inc lude the  fo l lowing:  
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(a )  Ini t ia l  System and Device  Test ing:  

In i t ia l  sys tem and dev ice tes t ing is  in tended to  demonst ra te  tha t  each 
subsys tem component  p rov ided and i ts  assoc ia ted  conf igura t ions  fo r  the 
pro jec t  work  zone success fu l ly  ach ieves  a l l  o f  the  requ i red  func t iona l i ty ,  
per fo rmance,  and repor t ing requ i rements .   

(b)  Indiv idual  SWZ Fie ld Device  Locat ion Test ing:  

Ind iv idua l  SWZ f ie ld  dev ice  loca t ion  tes t ing is  in tended to ver i fy  tha t  a 
spec i f i c  f ie ld  dev ice  is  conf igured  cor rec t ly ,  communica t ing,  and 
opera t ing proper ly  when moved in  the  SWZ area a f te r  in i t ia l  sys tem 
se tup .  

(10) Cert i f icate  of  Analysis:  

A Cer t i f i ca te  o f  Ana lys is  conforming to  the  requ i rements  o f  Subsec t ion 
106.05 o f  the  spec i f i ca t ions  sha l l  be submi t ted fo r  each SWZ subsys tem 
assembly  each t ime the  cont rac tor  dep loys  an  assoc ia ted f ie ld  dev ice 
component  and comple tes  the  assoc ia ted tes ts  in  accordance wi th  the 
approved subsys tem acceptance tes t ing procedures .   

(B)   Auxi l iary  SWZ Equipment:  

Aux i l ia ry  SWZ equ ipment  is  cons idered inc identa l  components  tha t  may 
be  requ i red to  ach ieve  a fu l ly  func t iona l  SWZ sys tem.   The fo l lowing are 
some common types  o f  aux i l ia ry  equ ipment  and the i r  assoc ia ted 
min imum requ i rements :  

(1 )  SWZ System Communica t ions:  

Al l  SWZ sys tems sha l l  p rov ide  the  necessary  communica t ions  dev ices 
and serv ices  to  connect  the  f ie ld  dev ices  to the  remote  SWZ sys tem 
so f tware  and to  connect  the  SWZ sys tem so f tware  to  the  in te rne t  and 
communica t ions  serv ice prov ider  ne tworks .   The SWZ sys tem 
communica t ions  sha l l  p rov ide  cont inuous  serv ice  to  the  dev ices  o f  the 
sys tem opera tors ,  users ,  and Depar tment  representa t ives .   

The SWZ sys tem communica t ions dev ices  and serv ices  prov ided sha l l  
be  in  accordance wi th  the  approved communica t ions  s i te  assessment ,  
as  descr ibed in Subsec t ion  710-2 .01(A) (3)  o f  the spec i f ica t ions .   The 
SWZ sys tem communica t ions  dev ices  and serv ices  sha l l  p rov ide 
su f f ic ien t  da ta ne twork capac i ty  and coverage needed fo r  p roper SWZ 
sys tem opera t ions  wi th in  the  SWZ area.   

(2 )  Geolocat ion of  SWZ System Devices and Informat ion:  

The geo loca t ion o f  in te l l igen t  f ie ld  dev ices and da ta  se ts repor ted  sha l l  
be  prov ided us ing a  GPS dev ice  accura te  wi th in  3  meters  (9 .84  fee t )  o f  
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the  ac tua l  loca t ion  or  p rov ided by  some o ther  method fo r  geo loca t ing 
dev ices  and in fo rmat ion ,  as  approved by  the  Engineer .   

A l l  SWZ sys tems sha l l  p rov ide  a  GUI  tha t  d isp lays the  ac tua l  dep loyed 
loca t ion  o f  each in te l l igen t  dev ice  tha t  is  communica t ing wi th  the  SWZ 
sys tem so f tware  us ing the  approved geo loca t ing method. 

Al l  th i rd -par ty  in fo rmat ion  used by  the  SWZ sys tem so f tware  and used 
wi th in  SWZ sys tem data  repor ts  sha l l  inc lude the  geo loca t ion(s )  
assoc ia ted  wi th  the  in fo rmat ion  prov ided.   

(3 )  SWZ Fie ld Device  Power  Supply:  

Al l  SWZ sys tem f ie ld  dev ices  sha l l  be  independent ly  powered and sha l l  
be  powered fo r  opera t ion  cont inuous ly  dur ing a l l  dep loyment  per iods 
wi th in  the  SWZ area and sha l l  be  prov ided wi th  a  means fo r  a le r t ing 
remote  sys tem users  and opera tors  o f  a  low power  o r  loss  o f  power  
cond i t ion .   

The SWZ sys tem sha l l  have the ab i l i t y  to  a rch ive and genera te  repor ts 
on  power  cond i t ion  a le r t  messages rece ived f rom SWZ sys tem f ie ld  
dev ices  dep loyed wi th in  the  SWZ area.  Th is  a rch ived da ta  sha l l  inc lude 
the  assoc ia ted  dev ice  name and number and sha l l  inc lude the  da te  and 
t ime o f  each a le r t  message.  

Al l  power  supp l ies  sha l l  have capac i ty  to  suppor t  a t  leas t  72  hours of  
con t inuous  opera t ion .   Examples  o f  acceptab le  power  supp l ies  inc lude: 

(a )  Bat te ry  Powered Dev ices :   The cont rac tor  shal l  
rep lace ba t te r ies  and equ ipment  as necessary  for  
con t inuous  SWZ sys tem opera t ions  in  accordance 
wi th  the  approved SWZ sys tem O&M p lan ;  

(b )  So la r  Power  Dis t r ibu t ion  Assembl ies :   The contrac tor  
sha l l  c lean and ad jus t  the  pos i t ion  o f  so la r  pane ls  
and rep lace  equ ipment as  necessary  for  con t inuous 
SWZ sys tem opera t ions in  accordance wi th  the 
approved SWZ sys tem O&M p lan ;  and 

(c )  Gas and L iqu id  Fue l  Powered Dev ices :   The 
cont rac tor  sha l l  rep lace fue l  and equ ipment  as 
necessary  fo r  con t inuous SWZ sys tem opera t ions  in 
accordance wi th  the  approved SWZ sys tem O&M 
p lan .  

(4 )  Portable  Fie ld Device  Tra i lers:  

When SWZ sys tem f ie ld  dev ices are mounted to  por tab le t ra i le rs 
dep loyed wi th in  the  SWZ area the por tab le  t ra i le rs  sha l l  meet  the 
fo l lowing requ i rements :  
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(a )  Tra i le r  Number :  A l l  t ra i le rs  dep loyed wi th in  the  SWZ 
area sha l l  have a  t ra i le r  number  tha t  is  eas i ly  v is ib le 
f rom the  f i rs t  veh ic le  t rave l  lane  ad jacent  to the  
dep loyed t ra i le r .  A l l  t ra i le rs  dep loyed in  the  SWZ 
area sha l l  have d i f fe ren t  numbers  to un ique ly ident i fy  
and d i f fe ren t ia te  one t ra i le r  f rom another ;  

(b )  Towing Suppor t :  The t ra i le rs  sha l l  be  s t ree t  lega l ,  
have func t ion ing brake l igh ts  when be ing towed,  
suppor t  d r iv ing speeds up  to  65-mph when be ing  
towed,  and be  equ ipped wi th  a  s tandard  s ize  t ra i le r  
h i tch ;  

(c )  Leve l ing Legs :   The t ra i le rs  sha l l  have ad jus tab le 
leve l ing legs  tha t  can  suppor t  the  we igh t  o f  a  fu l l y  
loaded t ra i le r  wi th  the  t i res  removed.  The ad jus table  
he igh t  o f  the  legs  shou ld  be  ab le  to  ra ise  the  t ra i ler  
whee ls  a  min imum of  4  inches  be tween the  bo t tom o f  
the  whee ls  and a  f la t / leve l  sur face  tha t  the  t ra i le r  is  
s tand ing on .  Each leg sha l l  be  independent ly  
ad jus tab le  to  suppor t  leve l ing the  base o f  the  t ra i le r  
when dep loyed on  a  s loped area ;   

(d )  Wind Load ing:   Wi th  a l l  s tab i l i z ing dev ices  in  p lace ,  
the  fu l ly  loaded t ra i ler  sha l l  be  capab le  of  
wi ths tand ing wind  gus ts  up  to  80-mph wi thout  
over tu rn ing or  changing or ien ta t ion ;  

(e )  Disp lay  Ti le  Angle  Ad jus tments :   When mount ing 
brackets  a re  p rov ided for  CMBs and VSLSs,  they  
sha l l  be prov ided wi th  the  ab i l i t y  to  ad jus t  the  t i l t  
angle  o f  the  d isp lay  board  in  accordance wi th  the  
d isp lay  board manufac turer ’s  recommendat ions  fo r  
the  op t ima l  v iewing angle ;  

( f )  Po le  Rota t ing  Ad jus tments :   When f ixed-he igh t  o r  
te lescop ing po les  are  prov ided to  inc rease the  
mount ing he igh t  o f  cameras  and t ra f f i c  de tec t ion 
dev ices ,  they  sha l l  be prov ided wi th  the ab i l i t y  to 
ro ta te  the  po le ,  f rom ground leve l ,  in  suppor t  o f  
ad jus t ing the  hor izon ta l  v iewing/de tec t ion  angle  o f  
the  dev ice(s )  mounted  towards  the  top  o f  the  po le ;  
and 

(g)  Equ ipment  Enc losures :   When equ ipment  enc losures  
are  prov ided to  house e lec t ron ic  communica t ions ,  
geo loca t ing dev ices ,  loca l  p rocess ing dev ices ,  
ba t te r ies ,  and o ther  PDA components ,  they  sha l l  be 
prov ided wi th  secur i ty  p rov is ions  to  de ter  and de lay 
the f t  o f  equ ipment  ins ide  the  hous ing.   
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(5 )  Stat ic  Traf f ic  Control  Devices for  SWZ Fie ld 
Equipment:  

Sta t ic  t ra f f i c  con t ro l  dev ices  fo r  SWZ f ie ld  equ ipment  sha l l  cons is t  of  
fu rn ish ing,  ins ta l l ing,  ma in ta in ing,  mov ing and remov ing bar r icades,  
warn ing s igns ,  cones ,  and o ther  t ra f f i c  con t ro l  dev ices ,  per  the  approved 
t ra f f i c  con t ro l  p lans ,  th rough or  a round the  SWZ sys tem f ie ld  dev ice 
loca t ions  dep loyed in  o r  ad jacent  to  the  work  zone.  The s ta t ic  t ra f f i c  
con t ro l  dev ices  fo r  SWZ f i e ld  equ ipment  sha l l  be  prov ided in  accordance 
wi th  the  requ i rements  o f  Par t  VI  o f  the  cur ren t  ed i t ion  o f  the  Manua l  on 
Un i fo rm Tra f f ic  Cont ro l  Dev ices  (MUTCD) and the  cur ren t  ed i t ion  o f  the 
assoc ia ted  ADOT MUTCD supp lement .   

710-2 .02 SWZ Traf f ic  Data  Col lect ion (TDC)  Locat ion:  

Each TDC loca t ion  sha l l  be  equ ipped wi th  a l l  de tec t ing,  p rocess ing,  and 
d isseminat ing equ ipment  and func t iona l i ty  needed to  de l iver  rea l - t ime 
t ra f f i c  in fo rmat ion .  The t ra f f i c  da ta co l lec ted ,  sha l l  be  prac t icab le fo r  the 
SWZ subsys tem ident i f ied such as  veh ic le  speeds,  t ra f f i c  vo lumes,  and 
occupancy  wi th in  an  area  o f  the  roadway tha t  p rov ides  a  s ingle  d i rec t ion 
o f  t rave l  wi th  one or  more  t rave l  lanes  fo r  tha t  loca t ion .  I f  requ i red  in 
the  pro jec t  p lans  or  specia l  p rov is ions ,  add i t iona l  t ra f f i c  da ta  sha l l  be 
co l lec ted  fo r  veh ic le  c lass i f i ca t ion  and a l l  da ta  sha l l  be  co l lec ted  “per 
lane” .  Each TDC loca t ion  sha l l  inc lude a l l  o f  the  equ ipment  necessary  to  
p rov ide  a  fu l ly  func t iona l  component  o f  the  SWZ sys tem.   

A min imum of  two TDC loca t ions  sha l l  be  prov ided to  genera te  the 
requ i red  t rave l  t ime and t rave l  de lay  t ra f f i c  in fo rmat ion ;  un less  a  th i rd -
par ty  t rave le r  in fo rmat ion sys tem is  used to  p rov ide the  t rave l  t ime/de lay  
fo r  the  loca t ion  ( i .e .  a  s ingle  rou te  be tween two or  more  po in ts ) .   

A l l  TDC loca t ions  sha l l  p rov ide  the  SWZ sys tem so f tware  the  fo l lowing 
in fo rmat ion :  

(A)  Veh ic le  speeds averaged together  wi th in  a  max imum t ime  
in te rva l  o f  one-minute ;   

(B)  Tra f f ic  vo lume count  fo r  each one-minute  t ime in te rva l ;  

(C)  Trave l  t ime and de lay in fo rmat ion  for  each one-minute  t ime 
in te rva l ,  computed by  the  TDC loca t ions ,  o r  computed by  the  
SWZ sys tem so f tware  based on  the  per  minu te  da ta p rov ided 
by  the  TDC loca t ion(s ) ;    

(D)  For  each loca t ion  tha t  has  mul t ip le  t rave l  lanes ,  the  t rave ler  
in fo rmat ion  prov ided sha l l  be  a  representa t ive  sample  o f  a l l  
t rave l  lanes  combined as  one fo r  the  same d i rec t ion o f  t rave l ;  
and  

(E)  Al l  rea l - t ime t ra f f i c  in fo rmat ion  prov ided to  the  SWZ sys tem 
sha l l  be  t ime s tamped wi th  the  ac tua l  da te  and t ime,  wi th  a  
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ten th  o f  a  second accuracy ,  fo r  each one-minute t ime in te rval  
sen t  to  the  SWZ sys tem so f tware .   

Each TDC loca t ion  dep loyed wi th in  the  SWZ area sha l l  have a  number 
to  un ique ly  ident i fy  tha t  loca t ion  and d i f fe ren t ia te  i t  f rom a l l  o ther  TCD 
loca t ions .  When the TDC loca t ion is  compr ised o f  f ie ld  t ra f f i c  sensor (s)  
the  loca t ion  number  sha l l  be  d isp layed wi th in  the  SWZ sys tem so f tware 
and sha l l  be  eas i ly  v is ib le  by f ie ld personne l  a t  the  loca t ion were  the 
dev ice(s )  a re  mounted.  When the  f ie ld  t ra f f i c  sensors  a re  mounted on  a 
por tab le f ie ld dev ice  t ra i le r  the TDC loca t ion  number  used sha l l  be  the 
same number  tha t  is  v is ib le  on  the  t ra i le r .  

When th i rd -par ty  da ta  is  used to  co l lec t  the  t ra f f i c  da ta ,  the  loca t ion 
number  on ly  needs  to  be d isp layed wi th in  the  SWZ sys tem so f tware  to  
ident i fy  each loca t ion  where  the da ta  is  be ing col lec ted .  When th i rd -
par ty  da ta  is  used to  co l lec t  t rave l - t imes be tween two loca t ions ,  a un ique 
rou te  number  sha l l  be  used to  ident i fy  the  loca t ion  o f  each d i f fe ren t  
rou te .  

Al l  TDC loca t ions  sha l l  p rov ide  add i t iona l  t rave le r  in fo rmat ion ,  as 
necessary ,  to  ach ieve  the  func t iona l i ty  o f  o ther  SWZ subsys tems 
requ i red  by  the  pro jec t  p lans  and spec i f i ca t ions .  

710-2 .03 SWZ Changeable  Message Board (CMB) Assembly:  

Each SWZ CMB assembly  sha l l  be  equ ipped wi th  a  changeab le  message 
d isp lay  board  and a l l  process ing and d isseminat ing equ ipment ,  and have 
the  func t iona l i ty  requ i red to  de l iver  au tomated messages genera ted  by 
the  SWZ sys tem so f tware  to  the  t rave l l ing pub l ic  v ia the  message d isp lay 
boards o f  the  SWZ CMB assembly .   Each SWZ CMB assembly  sha l l  
inc lude a l l  o f  the  equ ipment  necessary  to  p rov ide  a  fu l ly  func t iona l  
component  o f  the  SWZ sys tem.  

Each SWZ CMB assembly  sha l l  be  prov ided and dep loyed in  accordance 
wi th  the  MUTCD requ i rements  fo r  por tab le  changeab le  message s igns 
(MUTCD Sect ion  6F.60)  and the  fo l lowing:  

(A)  The SWZ CMB sha l l  suppor t  the d isp lay  o f  th ree  l ines  o f  e igh t  
charac ters  per  l ine  or  shou ld  cons is t  o f  a  fu l l  mat r ix  d isp lay ;  

(B)  The le t te r  he igh t  used fo r  SWZ CMB messages shou ld  be  a 
min imum of  18  inches ,  un less  dep loyed on  low speed 
fac i l i t ies  (40-mph or  less) .   Shor te r  le t te r  s izes  may be  used 
fo r  SWZ CMB messages when dep loyed on  low speed 
fac i l i t ies  p rov ided tha t  the  message is  legib le  f rom a t  least  
650 fee t ;  

(C)  Under  low l i gh t  leve l  cond i t ions ,  the  SWZ CMB sha l l  
au tomat ica l ly  ad jus t  i ts  l igh t  source  to  meet  the MUTCD 
legib i l i t y  requ i rements  and no t  impa i r  the  dr iver ’s  v is ion ;  
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(D)  The SWZ CMB sha l l  be  prov ided wi th  a  de fau l t  message s ta te 
tha t  is  used when communica t ions  wi th  the  SWZ sys tem 
so f tware  are los t  fo r  a  predetermined amount  o f  t ime.  The 
de fau l t  message s ta te  sha l l  suppor t  the  fo l lowing op t ions :  

(1 )  A b lank  d isp lay  wi th  no  message;   

(2 )  A pre-approved message fo r  the  pro jec t  and loca t ion;  and 

(3 )  Cont inue to d isp lay  the  las t  message rece ived f rom the  
SWZ sys tem so f tware .  

(E)  The SWZ CMB sha l l  be  prov ided wi th  loca l  manua l  over r ide 
cont ro ls .  When the loca l  manua l  over r ide  cont ro ls  a re  used, 
the  SWZ CMB sha l l :  

(1 )  Disp lay  on ly t ra f f i c  opera t iona l ,  warn ing,  and gu idance 
in fo rmat ion ,  and sha l l  no t  be  used fo r  advert is ing 
messages;  

(2 )  Disp lay  messages tha t  cons is t  o f  no  more than two 
phases ,  and a  phase should  cons is t  o f  no  more  than th ree 
l ines  o f  tex t .  Each phase shou ld  be  capab le  o f  be ing 
unders tood by  i tse l f ,  regard less  o f  the  order  in  wh ich  i t  
i s  read.  Messages shou ld  be  centered  wi th in  each l ine  o f  
the  legend.  I f  more  than one por tab le  SWZ CMB is  
s imu l taneous ly  legib le  to  road users ,  then on ly  one of  the  
s igns  shou ld  d isp lay  a  sequent ia l  message a t  any  g iven 
t ime;  and 

(3 )  When d isp lay  messages tha t  a re d iv ided in to two phases ,  
each phase sha l l  have a  d isp lay  t ime o f  a t  leas t  two 
seconds and the  sum o f  the  d isp lay  t imes fo r  bo th  o f  the 
phases  shou ld  be  a  max imum of  e igh t  seconds. 

Each SWZ CMB assembly  dep loyed wi th in  the  SWZ area sha l l  have a 
un ique number to  ident i fy  tha t  loca t ion  and d i f fe ren t ia te  i t  f rom o ther 
SWZ CMB loca t ions .  When the  SWZ CMB assembly  is  mounted  on  a 
por tab le f ie ld  dev ice  t ra i le r  the  SWZ CMB assembly  number used sha l l  
be  the  same number  tha t  is  v is ib le  on  the  t ra i ler .   

710-2 .04 SWZ Traf f ic  Moni tor ing Camera Assembly:  

Each t ra f f i c  mon i to r ing camera  assembly  sha l l  be  prov ided wi th  a l l  
cameras ,  v ideo process ing and d isseminat ing equ ipment ,  and 
func t iona l i ty  needed to  p rov ide  rea l - t ime v iewing o f  t ra f f i c  and roadway 
cond i t ions ,  f rom a  remote  loca t ion  and th rough the  SWZ sys tem 
so f tware .   Each SWZ t ra f f i c  mon i to r ing camera  assembly  sha l l  p rov ide 
the  ab i l i t y  to  v iew a l l  approach ing d i rec t ions  o f  the roadway,  re la t ive  to 
the  camera  assembly  deployment  loca t ion ,  us ing one or  more  cameras 
mounted a t  an  appropr ia te  mount ing he igh t  fo r  v iewing the  roadway and 
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t ra f f i c  cond i t ions .  Each SWZ t ra f f i c  mon i to r ing camera  assembly  sha l l  
inc lude a l l  o f  the  equ ipment  necessary  to  p rov ide  a  fu l ly  func t iona l  
component  o f  the  SWZ sys tem.   

Al l  SWZ t ra f f i c  mon i to r ing camera  assembly  loca t ions  sha l l  p rov ide  the 
fo l lowing camera  func t iona l i ty :  

(A)  Ab i l i t y  to  p rov ide  a  v ideo s t ream f rom each camera tha t  can 
be  v iewed remote ly  f rom the  SWZ sys tem so f tware  GUI  
in te r face  d isp lay  window;    

(B)  Ab i l i t y  to  ad jus t  the  f ie ld o f  v iew ( i .e . ,  pan,  t i le ,  and zoom) 
o f  each camera ,  remote ly  f rom the  SWZ sys tem so f tware ,  
loca l ly  a t  the  camera  assembly  loca t ion ,  o r  bo th ;    

(C)  Ab i l i t y  to  suppor t  bo th  day t ime and n igh t t ime opera t ions .  
Dur ing day t ime opera t ions  a  co lo r  v ideo s t ream sha l l  be 
prov ided.  Dur ing n igh t t ime opera t ions  the camera  sha l l  
func t ion  in  low l igh t  cond i t ions  and suppor t  co lo r ,  b lack-and-
wh i te ,  o r  bo th  types  o f  v ideo s t reams; 

(D)  Ab i l i t y  to  ad jus t  the  camera  i r i s  and focus  manua l ly ,  v ia  au to-
I r is  and au to- focus  func t iona l i ty ,  o r  bo th ;  

(E)  Ab i l i t y  to  se t  and se lec t  camera  pre-se t  pos i t ions,  one for  
each approach ing d i rec t ion  o f  the roadway, re la t ive  to  the 
camera  assembly dep loyment  loca t ion ,  when a  pan- t i le -zoom 
func t iona l i ty  is  p rov ided fo r  remote  opera t ions ;  and  

(F)  Ab i l i t y  to  ad jus t  the  mount ing he igh t  o f  each camera .    

Each t ra f f i c  mon i to r ing camera  assembly  loca t ion dep loyed wi th in  the 
SWZ area sha l l  have a  un ique number  to  ident i fy  tha t  loca t ion  and 
d i f fe ren t ia te i t  f rom o ther t ra f f i c  mon i to r ing camera assembly  loca t ions .  
When the  t ra f f i c  mon i to r ing camera  assembly  is  mounted  on  a  por tab le 
f ie ld  dev ice  t ra i ler  the  t ra f f i c  mon i to r ing camera  assembly  loca t ion 
number  used sha l l  be  the same number  tha t  is  v is ib le  on  the  t ra i le r .   

710-2 .05 SWZ Var iable  Speed Limit  Sign (VSLS)  Assembly:  

Each VSLS assembly  sha l l  be  prov ided wi th  a  changeab le  message 
d isp lay  board  fo r  pos t ing regu la to ry  speed l imi ts  and a l l  p rocess ing and 
d isseminat ing equ ipment  and func t iona l i ty  needed to  de l iver  SWZ 
sys tem so f tware  genera ted  speed l imi ts  to the t rave l ing pub l ic  v ia the 
changeab le message d isplay  board  o f  the  VSLS assembly .   Each VSLS 
assembly  sha l l  inc lude a l l  equ ipment  necessary to  p rov ide  a  fu l ly  
func t iona l  component  o f  the  SWZ sys tem.  

Each VSLS assembly  sha l l  be  prov ided and dep loyed in  accordance wi th 
the  MUTCD requ i rements  fo r  Regu la to ry  Speed L imi t  S igns  (MUTCD 
Sect ion  2B.13)  and the  fo l lowing:  
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(A)  The VSLS d isp lay  sha l l  be  the  R2-1  s ign  type,  per  the 
MUTCD,  wi th  wh i te  co lo red  l igh ted  p ixe ls  tha t  d isp lay  the 
speed l imi t  message on  a b lack  background; 

(B)  The speed l imi ts  sha l l  be  d isp layed in  mu l t ip les  o f  5  mph;  

(C)  Under  low l igh t  leve l  cond i t ions ,  the  VSLS d isp lay  sha l l  
au tomat ica l ly  ad jus t  i ts  l igh t  source  to  meet  the MUTCD 
legib i l i t y  requ i rements  and no t  impa i r  the  dr iver ’s  v is ion ;  

(D)  The VSLS d isp lay  sha l l  be  prov ided wi th  a  de fau l t  message 
s ta te  tha t  is  used when communica t ions  wi th  the  SWZ sys tem 
so f tware  is  los t  fo r  a  p redetermined amount  o f  t ime.  The 
de fau l t  message s ta te  sha l l  suppor t  the  fo l lowing op t ions :  

(1 )  Blank  d isp lay  wi th  no  speed l imi t  message;   

(2 )  Pre-approved speed l imi t  message for  the  pro jec t  and 
loca t ion ;  and 

(3 )  Cont inue to  d isp lay  las t  speed l imi t  message rece ived 
f rom the  SWZ sys tem so f tware .  

(E)  The VSLS assembly  shal l  be  prov ided wi th  local  manua l  
over r ide cont ro ls .  When the  loca l  manua l  over r ide cont ro ls  
a re  used,  the  VSLS d isp lay  sha l l :  

(1 )  On ly  d isp lay  speed l imi ts  in  mu l t ip les  o f  5  mph;  and 

(2 )  Prov ide  a  b lank d isp lay wi th  no  speed l imi t  message 
when mov ing the  s ign  to  a  new dep loyment  a rea .  

(F)  A “VARIABLE SPEED ZONE AHEAD” warn ing s ign  sha l l  be 
used in advance o f  the  f i rs t  VSLS loca t ion  dep loyed to  in fo rm 
road users  o f  a  var iab le  speed l imi t  zone where  the  speed 
l imi t  may be  reduced by more  than 10  mph.  The Var iab le 
Speed Zone Ahead warn ing s ign  sha l l  be  a s imi lar  shape, 
s ize ,  and co lo r  to  the  Reduced Speed L imi t  Ahead (W3-5)  o r  
XX MPH Speed Zone Ahead (W3-5a)  s ign  type  o f  the  MUTCD;  

(G)  An “END OF VARIABLE SPEED ZONE”  s ign  sha l l  be  used 
a f te r  the  las t  VSLS loca t ion  dep loyed to  in fo rm road users 
tha t  the  var iab le  speed l imi t  zone has  ended.  The End o f  
Var iab le  Speed Zone warn ing s ign  sha l l  be  a s imi lar  s ize  and 
co lo r  to  the  Reduced Speed L imi t  Ahead (W3-5)  o r  XX MPH 
Speed Zone Ahead (W3-5a)  s ign  type  o f  the  MUTCD;  and 

(H)  A warn ing beacon sha l l  be  used in  combina t ion  wi th  a 
“VARIABLE SPEED ZONE AHEAD” warn ing  s ign  and the 
“END OF VARIABLE SPEED ZONE”  warn ing s ign  when 
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requ i red  in  the  pro jec t  p lans  and spec i f i ca t ions.   When 
requ i red ,  warn ing beacons sha l l  comply wi th  the  MUTCD 
(Sect ion  4L .03) .  

Each VSLS assembly  dep loyed wi th in  the  SWZ area sha l l  have a  un ique 
number  to  ident i fy  tha t  loca t ion  and d i f fe ren t ia te i t  f rom o ther  VSLS 
loca t ions .  When the VSLS assembly is  mounted on  a  por tab le f ie ld 
dev ice  t ra i le r  the  VSLS assembly  number  used sha l l  be  the  same number 
tha t  is  v is ib le  on  the  t ra i le r .   

710-2 .06 SWZ System Software:  

The SWZ sys tem so f tware sha l l  rece ive ,  s to re ,  ana lyze ,  and d isp lay rea l -
t ime in fo rmat ion  rece ived f rom each TDC loca t ion ,  SWZ CMB assembly ,  
VSLS assembly ,  t ra f f i c  mon i to r ing camera assembly ,  and the assoc ia ted  
aux i l ia ry  SWZ equ ipment  dep loyed wi th in  the  pro jec t  SWZ area,  and 
prov ide  the  cont ro l  logic ,  sys tem conf igura t ions ,  au tomat ion ,  and 
commands fo r  the SWZ CMB and VSLS d isp lay  messages and speed 
l imi ts .  

The SWZ sys tem so f tware  sha l l  be  prov ided wi th  a l l  hardware ,  dev ice 
dr ivers ,  and aux i l ia ry SWZ equ ipment  necessary  to  p rov ide  a  fu l ly  
func t iona l  component  o f  the  SWZ sys tem tha t  is  accessed remote ly  by 
sys tem opera tors ,  users,  and Depar tment  representa t ives  v ia  the 
in te rne t  and by  us ing the  so f tware ’s  c l ien t  in te r face  prov ided fo r  use 
dur ing the  pro jec t .  

The SWZ sys tem so f tware  sha l l  a rch ive  a l l  loss  o f  communica t ions ,  low 
power ,  and loss  o f  power  a le r ts  fo r  the  pro jec t  durat ion .  

The SWZ sys tem so f tware  vendor  sha l l  a rch ive  the  fo l lowing da ta  fo r  a 
min imum per iod  o f  seven years a f te r  f ina l  p ro jec t  acceptance fo r  
download ing by Depar tment  representa t ives and th is  a rch ived da ta sha l l  
be  submi t ted  to  the  Engineer  in  accordance wi th  the  Work  Zone Data  
Exchange Common Core  Data  Spec i f i ca t ion  vers ion  ava i lab le  on  the  b id 
open ing da te :  

Al l  rea l - t ime t ra f f i c  in fo rmat ion  rece ived by  the  SWZ sys tem so f tware  
f rom a l l  TDC loca t ions  dep loyed in  the  SWZ area and rece ived by  th i rd -
par ty  sources ,  and a l l  rea l- t ime t ra f f i c  in fo rmat ion  genera ted  by  the  SWZ 
sys tem so f tware  wi th in  every  one-minute  t ime in te rva l .  

A l l  messages pos ted on  a l l  SWZ CMB assembl ies  dep loyed in  the  SWZ 
area.  

Al l  speed l imi ts  on  a l l  VSLS assembl ies  dep loyed in  the  SWZ area.  

Al l  geo loca t ion  da ta assoc ia ted  wi th  these dev ices  and the  requ i red 
dev ice  da ta .  

A da te  and t ime s tamp tha t  the  da ta  per ta ins  to  each da ta  se t .   
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The SWZ sys tem so f tware  and serv ices  prov ided sha l l  inc lude se t t ing 
l imi ts  and cont ro ls  on  the types  o f  messages tha t  can  be  d isp layed on  
SWZ CMB assembl ies .  See Sect ion  710-2 .03  o f  the spec i f i ca t ions ,  SWZ 
Changeab le  Message Board  (CMB)  Assembly  fo r  the  de ta i led  l imi ts  and 
cont ro ls .  

The SWZ sys tem so f tware  and serv ices prov ided sha l l  inc lude c rea t ing 
a  “Message L ib rary ”  o f  p ro jec t  spec i f i c  and Engineer approved messages 
tha t  can  be  d isp layed on  the  SWZ CMBs wi th in  the  SWZ area.  

The SWZ sys tem c l ien t  in te r face  sha l l :  

Not  have a  l imi t  to  the  number  o f  Depar tment  representa t ives  tha t  can 
access  the  SWZ sys tem so f tware  independent ly  f rom d i f fe ren t  loca t ions 
th roughout  the  Sta te  o f  Ar izona us ing an  in te rne t  l ink  and web browser .  
The SWZ sys tem so f tware sha l l  be  conf igured  to l imi t  the  leve l  o f  access 
gran ted  to  d i f fe ren t  users  to  he lp  p ro tec t  aga ins t  acc identa l  and 
mal ic ious  ac ts  tha t  can  impact  the  in tegr i ty  o f  sys tem per fo rmance, 
conf igura t ions ,  CMB d isp lay  messages,  and pos ted VSLS speed l imi ts .  

Be a  vendor  hos ted  web s i te  o r  so f tware  app l icat ion(s )  downloadab le 
f rom one or  more  in te rne t  loca t ions  ident i f ied  by  the  SWZ sys tem 
so f tware  vendor (s ) .  

Be  access ib le  us ing persona l  computers  (PC)  runn ing a  Windows 
opera t ing sys tem and mob i le  dev ices  runn ing an  App le  o r  Andro id  
opera t ing sys tem.  The vers ion  o f  Windows used shal l  be  compat ib le  wi th 
the  vers ions  suppor ted  by ADOT’s  Engineer ,  Dis t r ic t ,  and TOC.  

Inc lude a  GUI  tha t  d isp lays  the  loca t ion  o f  each TDC loca t ion ,  SWZ CMB 
assembly ,  VSLS assembly ,  and t ra f f i c  mon i to r ing camera  assembly 
dep loyed wi th in  the  pro jec t  SWZ area on  a  map and prov ides  the 
assoc ia ted  un ique numbers  tha t  iden t i f ies  each loca t ion .  The SWZ 
sys tem so f tware  sha l l  be conf igured  to  use  the  same un ique numbers 
tha t  have been impr in ted  on  the  ac tua l  dev ices  in  the  SWZ area.  

Prov ide  the  ab i l i t y  fo r  Depar tment  representa t ives  to  see the  current  
s ta tus  o f  each TDC loca t ion ,  SWZ CMB assembly ,  VSLS assembly ,  and 
t ra f f i c  mon i to r ing camera assembly  dep loyed wi th in  the  pro jec t  SWZ 
area,  v iew a l l  a rch ived da ta  rece ived f rom these f ie ld  dev ices  and the 
arch ived resu l ts  o f  manual  and sys tem processed commands sent  to  f ie ld 
dev ices wh ich  d isp lay  messages and speed l imi ts  to  the t rave l ing pub l ic .  

The SWZ sys tem so f tware  sha l l  be  compr ised o f  the  fo l lowing 
subsys tems in tegra ted  together  as  one comple te  sys tem,  as  mul t ip le 
separa te  so f tware  p la t fo rms,  o r  any  combina t ion thereo f ,  as  requ i red by 
the  pro jec t  p lans  and spec ia l  p rov is ions :  
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(A)   Traf f ic  Data  Col lect ion Subsystem (TDCS):  

The TDCS sha l l  be  in tegra ted  wi th  each TDC loca t ion  dep loyed wi th in 
the  SWZ area to  rece ive ,  a rch ive ,  p rocess ,  and d isseminate  the  rea l -
t ime t ra f f i c  in fo rmat ion  fo r  use  by  the  o ther  SWZ subsys tems and by  the 
Depar tment  fo r  h is to r ica l  in fo rmat ion ,  documenta t ion ,  and fu tu re 
ana lyses .  

The SWZ sys tem GUI  sha l l  be  conf igured  to  d isp lay  each TDC loca t ion 
dep loyed wi th in the SWZ area and the TDCS sha l l  p rov ide the fo l lowing:  

(1 )  Tra f f ic  vo lume counts  fo r  each d i rec t ion  o f  t rave l  
impacted  by  cons t ruc t ion  ac t iv i t ies  wi th in  every one-
minute  t ime in te rva l  fo r  da ta  a rch iv ing;  

(2 )  Veh ic le  speeds fo r  each d i rec t ion o f  t rave l  impacted  by 
cons t ruc t ion  ac t iv i t ies  averaged together  wi th in  a  
max imum t ime in te rva l  o f  one-minute  for  da ta  a rch iv ing;   

(3 )  The ac tua l  pos ted speed l imi t  fo r  each d i rec t ion  o f  t rave l  
impacted  by  cons t ruc t ion  ac t iv i t ies  and a  speed l imi t  
compl iance va lue  based on  the  ac tua l  veh ic le  speed 
va lue  compared to  the  pos ted  speed l imi t  va lue  wi th in  
every  one-minute  t ime in te rva l  fo r  da ta  a rch iv ing;   

(4 )  Trave l  t ime be tween two po in ts ,  one a t  near  the 
beginn ing o f  the  work  zone and one a t  the  end,  averaged 
together  wi th in  a  max imum t ime in te rva l  o f  one-minute 
fo r  da ta  a rch iv ing fo r  each d i rec t ion o f  t rave l  impacted 
by  cons t ruc t ion  ac t iv i t ies ;   

(5 )  Trave l  de lay  be tween two po in ts ,  one a t  near  the 
beginn ing o f  the  work  zone and one a t  the  end,  averaged 
together  wi th in  a  max imum t ime in te rva l  o f  one-minute 
fo r  da ta  a rch iv ing fo r  each d i rec t ion o f  t rave l  impacted 
by  cons t ruc t ion  ac t iv i t ies.  The t rave l  de lay  va lues sha l l  
be  based on  the SWZ sys tem genera ted  rea l - t ime t rave l  
t ime da ta  compared to a cont rac tor  p rov ided “base l ine 
se t  t rave l  t ime da ta”  that  represents  the  typ ica l  t rave l  
t ime be tween the  same two po in ts ,  for  each one-minute  
in te rva l  wi th  each day  o f  the  week,  when there  was no 
cons t ruc t ion  or  inc ident  tha t  wou ld  cause a  t rave l  de lay ;    

(6 )  Queue lengths  in  loca t ions  when cons t ruc t ion  ac t iv i t ies 
a re  caus ing or  an t ic ipa ted  to  cause t ra f f i c  queu ing fo r  
each d i rec t ion  o f  t ravel .   The cont rac tor  p roposed 
max imum t ime in te rva l  fo r  da ta  a rch iv ing and the 
methods  used to  de termine queue lengths  sha l l  be 
approved by  the  Engineer  p r io r  to  SWZ sys tem 
dep loyment  wi th in  the  work  zone;   
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(7 )  Tra f f ic  vo lume counts ,  veh ic le speeds,  speed l imi t  
compl iance,  t rave l  t ime,  t rave l  de lay ,  and queue length  
va lues  based on  longer  t ime in te rva ls ,  as  se lec ted  by  the 
Depar tment  representa t ive  th rough the  SWZ sys tem 
c l ien t  in te r face ,  fo r  genera t ing the  assoc ia ted t ra f f i c  
in fo rmat ion  repor ts ;  

(8 )  Tra f f ic  vo lume counts ,  veh ic le speeds,  speed l imi t  
compl iance,  t rave l  t ime,  t rave l  de lay ,  and queue length  
va lues  based on  longer  t ime in te rva ls  and associa ted 
a le r t  message th resho lds approved by  the  Engineer  to 
send SWZ sys tem genera ted a le r t  messages to 
Depar tment  representa t ives  v ia  emai l  o r  tex t  messages;  
and 

(9 )  Crash occur rence da ta  fo r  each inc ident  tha t  occur red 
wi th in  the  SWZ area based on the fo l lowing da ta 
genera ted  by  the  SWZ sys tem or  input  in to  the SWZ 
sys tem,  by the  cont rac tor ,  us ing the  SWZ sys tem c l ien t  
in te r face :  

(a )  Geo loca t ion  coord ina tes  o f  the  c rash ; 

(b )  Di rec t ion  o f  t rave l  the  c rash  occur red  in ;  

(c )  Approx imate  t ime the  c rash  occur red ;  

(d )  Approx imate  t ime the  c rash  was c leared f rom the  
t rave l  lanes ;  

(e )  Approx imate  t ime the  c rash  was c leared f rom the  
s i te ;  and 

( f )  Descr ip t ion  o f  the  c rash .   

The TDCS sha l l  be  in tegra ted  wi th  o ther  requ i red  SWZ subsys tems and 
rece ive ,  p rocess ,  and d isseminate  add i t iona l  types  o f  the  rea l - t ime 
t ra f f i c  in fo rmat ion  tha t  may be  requ i red  by  these o ther  SWZ subsys tems.  

(B)   Queue Warning Subsystems (QWS):  

The QWS sha l l  be  in tegra ted  wi th  the  TDCS and the  SWZ CMB 
assembl ies to de termine t ra f f i c  queue lengths  and warn approach ing 
t rave le rs  o f  s lowed or  s topped t ra f f ic  cond i t ions .  

The SWZ sys tem GUI  sha l l  be  conf igured  to  d isplay  each SWZ CMB 
assembly  and TDC loca t ion  assoc ia ted  wi th  the  QWS and the  QWS 
component  o f  the  SWZ sys tem and serv ices  sha l l  prov ide  the  fo l lowing:  
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(1 )  The ab i l i t y  to  se t  and change rea l - t ime t ra f f ic  in format ion  
th resho lds ,  wi th in  ranges approved by the Engineer ,  fo r  
the  QWS automat ion  logic  tha t  dec ides  wh ich  queue 
warn ing message to  d isp lay  on  each assoc ia ted SWZ 
CMB loca t ion ;  

(2 )  The ab i l i t y  to  se t  and change wh ich  messages f rom the 
“Message L ib rary ”  can  be used by  the  QWS for  each o f  
the  d i f fe ren t  logic  th reshold  scenar ios ;  

(3 )  The ab i l i t y  to  se t  a  min imum t ime,  wi th in  ranges  approved 
by  the  Engineer ,  tha t  a  QWS genera ted  message shou ld 
be  d isp layed on  each SWZ CMB,  be fore  the  QWS can 
change the  message;   

(4 )  When a queue begins  to  fo rm,  the  QWS sha l l  au tomate  
the  process  o f  d isp lay ing warn ing  messages on  the 
assoc ia ted  SWZ CMB assembl ies  loca ted in  advance o f  
the  an t ic ipa ted  queue ing areas ;  

(5 )  The ab i l i t y  to  send a le r t  messages to  Department  
representa t ives  v ia emai l  and tex t  messages when the 
QWS d isp lays  and removes warn ing messages on  the 
assoc ia ted  SWZ CMB assembl ies ;  and 

(6 )  The ab i l i t y  to  send request  messages to  the 
Depar tment ’s  TOC opera tors  v ia  emai l  and tex t  
messages ask ing them to  cons ider  d isp lay ing and 
remov ing queue warn ing  re la ted  messages on  spec i f i c  
FMS DMS loca t ions  in  advance o f  the  queue ing area .  

(C)   Dynamic Lane Merge Subsystems (DLMS):  

The DLMS sha l l  be  in tegra ted  wi th  the  TDCS and the  SWZ CMB 
assembl ies  to  de termine t ra f f i c  vo lumes and queue ing cond i t ions  in 
advance o f  a  lane or  shoulder  c losure  and ins truc t  approach ing t rave le rs 
o f  when they  shou ld  merge.    

The SWZ sys tem GUI  sha l l  be  conf igured  to  d isplay  each SWZ CMB 
assembly and TDC loca t ions  assoc ia ted wi th  the DLMS.  The DLMS 
components  o f  the SWZ sys tem and serv ices  sha l l  p rov ide the fo l lowing:  

(1 )  The ab i l i t y  to  se t  and change rea l - t ime t ra f f ic  in format ion  
th resho lds ,  wi th in  ranges approved by the Engineer ,  fo r  
the  DLMS automat ion logic  tha t  dec ides wh ich  merge 
message to  d isp lay  on each assoc ia ted  SWZ CMB 
loca t ion ;  

(2 )  The ab i l i t y  to  se t  and change wh ich  messages f rom the 
“Message L ib rary ”  can  be used by  the  DLMS for  each o f  
the  d i f fe ren t  logic  th reshold  scenar ios ;   
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(3 )  The ab i l i t y  to  se t  a  min imum t ime,  wi th in  ranges  approved 
by  the  Engineer ,  tha t  a  DLMS genera ted  message shou ld 
be  d isp layed on  each SWZ CMB,  be fore  the  DLMS can 
change the  message;  

(4 )  When t ra f f i c  vo lumes are h igh ,  o r  a  po ten t ia l  queue ing 
cond i t ion  is  de tec ted  by the  DLMS,  the  DLMS sha l l  
au tomate  the  process o f  d isp lay ing pre-approved 
messages on the assoc iated  SWZ CMB assembl ies  tha t  
ins t ruc t  d r ivers  to  merge la te r ;  

(5 )  When t ra f f i c  vo lumes are low,  and a  po ten t ia l  queue ing 
cond i t ion  is  no t  de tec ted by  the  DLMS,  the  DLMS sha l l  
au tomate  the  process o f  d isp lay ing pre-approved 
messages on the assoc iated  SWZ CMB assembl ies  tha t  
ins t ruc t  d r ivers  to  merge ear l ie r ;  

(6 )  The ab i l i t y  to  send a le r t  emai l  o r  tex t  messages to 
Depar tment  representa t ives  when the  DLMS 
automat ica l ly  changes messages on  the assoc ia ted  SWZ 
CMB assembl ies ;  and 

(7 )  The ab i l i t y  to  send request  messages to  the 
Depar tment ’s  TOC opera tors  v ia emai l  o r  tex t  messages 
ask ing them to  cons ider  add ing or  remov ing merge 
ins t ruc t ions  d isp layed on  spec i f i c  FMS DMS loca t ions  in  
advance o f  the  c losure .  

(D)   Travel  T ime Subsystems (TTS):  

The TTS sha l l  be  in tegra ted  wi th  the  TDCS and the  SWZ CMB assembl ies 
to  de termine rea l  t ime t rave l  t imes and t rave l  de lays  be tween each 
assoc ia ted  SWZ CMB assembly  and an  Engineer  approved end 
des t ina t ion  po in t  wi th in  the  SWZ area.   The TTS sha l l  a lso  prov ide 
d isp lay messages on  each respec t ive SWZ CMB wi th  the  t rave l  t ime and 
t rave l  de lay  in fo rmat ion .    

The SWZ sys tem GUI  sha l l  be  conf igured  to  d isplay  each SWZ CMB 
assembly  and TDC rou te  assoc ia ted  wi th  the  TTS.  The TTS component 
o f  the  SWZ sys tem and serv ices  sha l l  p rov ide  the  fo l lowing:  

(1 )  The ab i l i t y  to  se t  and change rea l - t ime t ra f f ic  in format ion  
th resho lds ,  wi th in  ranges approved by the Engineer ,  fo r  
the  TTS automat ion  logic  tha t  dec ides  wh ich  t ravel  t ime 
or  t rave l  de lay  message to  d isp lay  on  each respec t ive 
SWZ CMB;  

(2 )  The ab i l i t y  to  se t  and change wh ich  messages f rom the 
“Message L ib rary”  can  be  used by  the  TTS fo r  each o f  
the  d i f fe ren t  logic  th reshold  scenar io ;   
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(3 )  The ab i l i t y  to  se t  a  min imum t ime,  wi th in  ranges  approved 
by  the  Engineer ,  tha t  a TTS genera ted  message shou ld 
be  d isp layed on  each SWZ CMB,  be fore  the  TTS can 
change the  message;   

(4 )  The ab i l i t y  to  se t  the fo l lowing types  o f  Engineer  
approved ru les  fo r  how the  t rave l  t imes and t rave l  de lay 
va lues  wi l l  be  d isp layed wi th  the  respec t ive SWZ CMB 
d isp lay  messages:   

(a )  Round the t ime va lue  to the  neares t  mu l t ip le  o f  f i ve  
o r  ten ,  o r  round-up to  the neares t  mu l t ip le  o f  f i ve o r  
ten ;  and 

(b )  Disp lay  the  t ime as  grea ter  than or  less  than a  f ixed 
t ime per iod  when the  real - t ime va lue  exceeds or  is  
be low th is  va lue  respec t ive ly .   

(5 )  The ab i l i t y  to  send a le r t  emai l  o r  tex t  messages to 
Depar tment  representa t ives  when the  TTS d isp lays  a 
spec i f i c  type o f  message on  one o f  the  respec t ive SWZ 
CMB,  or  i f  the  t rave l  t imes and t rave l  de lay  va lues 
exceed a  predetermined th resho ld .  

(E)   Traf f ic  Moni tor ing Camera Subsystem (TMCS):  

The TMCS sha l l  be  in tegra ted  wi th  a l l  the  SWZ t ra f f i c  mon i to r ing camera  
assembly  loca t ions  wi th in the  SWZ area and prov ide  rea l - t ime v iewing 
o f  the assoc ia ted camera  v ideo s t reams fo r  f ie ld  personne l  us ing mob i le 
d isp lay  dev ices  and remote ly  by  the  Engineer ,  the  TOC opera tors ,  and 
the  Dis t r ic t  to  mon i to r  rea l - t ime roadway t ra f f i c  cond i t ions  wi th in  the 
work  zone.   

The SWZ sys tem GUI  sha l l  be  conf igured  to  d isp lay the  loca t ion  o f  each 
SWZ t ra f f i c  mon i to r ing camera  assembly and the TMCS component o f  
the  SWZ sys tem and serv ices  sha l l  p rov ide  the  fo l lowing:  

(1 )  The ab i l i t y  to  v iew the  rea l - t ime v ideo s t ream o f  SWZ 
t ra f f i c  mon i to r ing camera  assembly  loca t ion  when 
se lec ted  f rom wi th in  the  SWZ sys tem GUI ;  

(2 )  Ab i l i t y  to  ad jus t  the  f ie ld  of  v iew ( i .e . ,  pan,  t i l t ,  and  zoom) 
o f  each SWZ t ra f f i c  mon i to r ing camera  assembly ;  

(3 )  Ab i l i t y  to  se lec t  be tween day t ime and n igh t t ime 
opera t ions  fo r  each SWZ t ra f f i c  mon i to r ing camera 
assembly ;   

(4 )  Ab i l i t y  to  ad jus t  the  i r is  and focus  o f  each SWZ t ra f f i c  
mon i to r ing camera  assembly ;  and 
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(5 )  Ab i l i t y  to  se t  and se lec t  pre-se t  f ie ld  o f  v iew pos i t ions  o f  
each SWZ t ra f f i c  mon i to r i ng camera  assembly ,  when PTZ 
cameras  are  dep loyed. 

(F)   Var iable  Speed Limit  (VSL)  Subsystem: 

The VSL subsys tem sha l l  be  in tegra ted  wi th  the  TDCS and the  VSLS 
assembl ies loca ted  in the  SWZ area to reduce regu la to ry  speed l imi ts  
wi th in  the  area(s )  o f  the  work  zone tha t  has  the  la rges t  concent ra t ion  of  
cons t ruc t ion  personne l  exposed to  the  danger  o f  an  er ran t  veh ic le  and 
ra ises  the  speed l imi t  when cons t ruc t ion  workers  are  no t  p resent .   

The conf igura t ion  o f  the  VSL subsys tem sha l l  inc lude the  un ique number 
o f  a  TDC loca t ion  tha t  is  dep loyed near  the  center  o f  the  Ac t ive  Work 
Space and th is  f ie ld  dev ice  loca t ion  sha l l  be  re fe rred  to  as  the  Ac t ive 
Work  Space TDC loca t ion .  The VSL subsys tem sha l l  p rov ide  sys tem 
automat ion  logic  tha t  changes the  pos ted  speed l imi ts  based on  the  rea l -
t ime t ra f f i c  in fo rmat ion  i t  rece ives  f rom the  Ac t ive  Work  Space TDC 
loca t ion .  

The VSL subsys tem sha l l  inc lude a  var iab le  tha t  represents  the  length 
o f  the  Ac t ive Work  Space and the  ab i l i t y  to  se t  a  max imum va lue  fo r  th is  
var iab le .   Th is  max imum va lue  wh ich  represents  the max imum a l lowab le 
Ac t ive  Work  Space length  sha l l  be  se t  to  2  mi les ,  un less  o therwise 
approved by  the  Engineer.  

The SWZ sys tem GUI  sha l l  be  conf igured  to d isplay  the  Ac t ive Work 
Space TDC loca t ion ,  the  length  o f  the  Ac t ive  Work  Space,  the  loca t ion 
o f  each SWZ VSLS dep loyed wi th in the  work zone,  and the  rea l - t ime 
speed l imi t  pos ted  on  each SWZ VSLS.  The VSL subsys tem component 
o f  the  SWZ sys tem and serv ices  sha l l  p rov ide  the  fo l lowing:  

(1 )  The ab i l i t y  to  on ly  pos t  speed l imi ts  in  mu l t ip les  o f  5  mph 
on a  VSLS;  

(2 )  The ab i l i t y  to  se t  a  min imum and max imum speed l imi t  
va lue  tha t  can  be  pos ted  on  a  VSLS fo r  each d i rec t ion  o f  
t rave l  wi th in  the  pro jec t  l imi ts ;   

(3 )  The ab i l i t y  to  se t  a min imum t ime f rame or  min imum 
f requency  be tween changes tha t  a  VSL subsys tem 
genera ted  speed l imi t  shou ld  be  d isp layed on  each VSLS,  
be fore  the  VSL subsys tem can change the  speed l imi t ;  

(4 )  The ab i l i t y  to  se t  a  max imum va lue  tha t  can  be  used fo r  
lower ing speed l imi ts  be tween any  two consecut ive VSLS 
loca t ions  wi th in  the  same d i rec t ion  o f  t rave l ;  

(5 )  The in te l l igence needed to  dynamica l ly  know wh ich  SWZ 
VSLS are  in  advance o f  the  Ac t ive Work  Space,  wi th in  
the  Ac t ive  Work  Space, and subsequent to  the  Ac t ive  

TABLE OF CONTENTS INDEX



SECTION 710 

822 
 

Work  Space,  each t ime the  cont rac tor  moves the  Ac t ive  
Work  Space TDC loca t ion  wi th in  the  pro jec t  l imi ts ;   

(6 )  The in te l l igence needed to  dynamica l ly  lower  the  pos ted 
speed l imi ts  wi th in  the  Ac t ive  Work  Space and on  the  
VSLS d i rec t ly  in  advance o f  the  Ac t ive  Work  Space,  wh i le  
dynamica l ly  ra is ing the speed l imi ts  on  the  o ther  VSLS 
dev ices  to  the  max imum a l lowab le  speed l imi t  fo r  the 
work  zone; 

(7 )  The ab i l i t y  to  se t  and change VSL subsys tem logic  and 
Ac t ive  Work  Space TDC rea l - t ime t ra f f i c  in fo rmat ion 
th resho lds ,  wi th in  ranges approved by the Engineer ,  fo r  
the  VSL subsys tem automat ion  logic  tha t  dec ides wh ich  
speed l imi ts  to  pos t  each respec t ive  SWZ CMB;  

(8 )  The ab i l i t y  to  dynamica l ly  ra ise the speed l imi ts  pos ted 
on  a l l  the  VSLS to  the  max imum speed l imi t  va lue  or  
o ther  user  se lec tab le  lower  va lue  based on the  t ime-o f -
day  and day-o f -week schedu ler  and manua l  over r ides  to 
the  schedu le ;  

(9 )  The ab i l i t y  to  on ly  a l low the  speed l imi t  message 
d isp layed on  each VSLS to  be  in  accordance wi th  an  R2-
1  s ign  type ,  per  the  MUTCD,  wi th  wh i te  co lo red  l igh ted  
p ixe ls  fo r  d isp lay ing the  speed l imi t  message on  a  b lack 
background;  and 

(10) The ab i l i t y  to  send a le r t  emai l  and tex t  messages to  
Depar tment  representa t ives  when the  speed l imi t  
messages on  the  assoc ia ted  VSLS conta in  a user 
se lec tab le  speed l imi t  va lue .  

710-3 Construct ion Requirements:  

The cont rac tor  sha l l  coord ina te  wi th  the  Engineer  and prov ide  the  SWZ 
so f tware  user  t ra in ing to the  Depar tment  representat ives .  The cont rac tor  
sha l l  p rov ide the Depar tment  representa t ives wi th  SWZ so f tware  user 
access  pr iv i leges  inc lud ing a le r t  messages.  

The SWZ sys tem sha l l  be  dep loyed in  accordance wi th  the  approved 
TCP,  communica t ions  s i te  assessment ,  sys tem conf igura t ion  p lan ,  and 
subsys tem acceptance tes t ing procedures  and prov ide  the  requ i red 
cer t i f i ca te  o f  ana lys is .   

The cont rac tor  sha l l  opera te  and main ta in  the  SWZ sys tem in  
accordance wi th  the  approved SWZ sys tem O&M p lan ,  re loca te  TDC 
loca t ions ,  SWZ CMB assembl ies ,  VSLS assembl ies ,  t ra f f i c  mon i to r ing 
camera  assembl ies ,  and the  assoc ia ted  aux i l ia ry  SWZ equ ipment  
dep loyed wi th in  the  pro jec t  SWZ area as  necessary  to  ach ieve  the  SWZ 
sys tem opera t iona l  ob jec t ives .   The requ i red  cer t i f ica te  o f  ana lys is  sha l l  
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be  submi t ted  to  the  Engineer  each t ime one o f  the  f ie ld  dev ice  loca t ions 
is  moved.   

Dur ing dep loyment  in  the  SWZ area,  the  cont ractor  sha l l  submi t  the 
requ i red  SWZ sys tem data  repor ts  to  the  Engineer fo r  approva l  wi th in 
the  Engineer  approva l  t ime f rames. 

Any  de f ic ienc ies  in  the  communica t ions  s i te  assessment ,  SWZ sys tem 
conf igura t ion  p lan ,  O&M p lan ,  dev ices ,  equ ipment ,  serv ices ,  o r  o ther 
e lements  o f  work  l i s ted  here in  wi l l  be  brought  to  the  a t ten t ion  o f  the  
cont rac tor  by  the  Engineer  and a l l  de f ic ienc ies  sha l l  be  cor rec ted  be fore 
the  c lose  o f  tha t  work  sh i f t ,  un less  o therwise  spec i f ied .  

710-4 Method of  Measurement:  

SWZ sys tem wi l l  be  measured on  a  lump sum bas is fo r  a  fu l ly  func t iona l  
comple te  in  p lace  sys tem.   

TDC loca t ion ,  SWZ CMB assembly ,  t ra f f i c  mon i to r ing assembly ,  and 
VSLS assembly  wi l l  be  measured by the  each-day   fo r  each 24-hour  day 
tha t  the  SWZ is  in  p lace  and func t iona l  fo r  the  in -use  cond i t ion ,  wi th  no 
loss  o f  communica t ions or  power  fa i lu res  fo r  98  percent  o f  the 
cons t ruc t ion  work  day .  

Measurement  fo r  payment  o f  the  TDC loca t ion ,  SWZ CMB assembly ,  
t ra f f i c  mon i to r ing assembly ,  and VSLS assembly  w i l l  begin  on  the  day 
they  are  ins ta l led in  p lace  and fu l ly  func t iona l .  When the  e lements  a re 
no t  needed, they sha l l  be removed or  covered and wi l l  no t  be  measured 
un less they are requ i red to  s tay on s i te in  an t ic ipat ion  o f  fu tu re use  or  
emergency  use  as  de termined by  the  Engineer .  Shou ld  dev ices  be 
requ i red  on  s i te  fo r  these purposes ,  they  wi l l  be  measured and pa id  fo r  
a t  the  cont rac t  un i t  p r ices.  Dur ing non-work ing per iods  such as  ho l idays 
and weekends,  the  e lements  in  p lace  wi l l  be measured fo r  payment .  
Dur ing these non-work ing per iods  the  cont rac tor  sha l l  conduct  a  
min imum of  one check  per  day  to  ver i fy  tha t  the  e lements  a re  in  p lace  
and in  sa t is fac to ry  cond i t ion .  

Measurement  fo r  payment  o f  s ta t ic  t ra f f i c  con t ro l  dev ices  as  shown on 
the  TCP tha t  a re  used in  con junc t ion  wi th  the  SWZ f ie ld  equ ipment  sha l l  
be  pa id  for  wi th  the i r  respec t ive  b id  i tem.  

Elements  o f  work  wh ich  are  los t ,  s to len ,  des t royed,  o r  a re  deemed 
unacceptab le  by  the  Engineer ,  wh i le  in  use  on  a  p ro jec t  sha l l  be  rep laced 
by  the  cont rac tor  a t  no  add i t iona l  cos t  to  the  Department .  

710-5 Basis  of  Payment:  

SMZ sys tem,  measured as  prov ided above, wi l l  be  pa id  fo r  a t  the 
cont rac t  lump sum pr ice ,  wh ich  pr ice sha l l  be  fu l l  compensat ion  for  the 
work ,  comple te in  p lace ,  as  spec i f ied here in  and shown on the p lans,  
inc lud ing a l l  mater ia ls ,  equ ipment ,  and labor  necessary  to  fac i l i ta te  the 
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SWZ sys tem mobi l i za t ion ;  ob ta in  the  Engineer ’s  approva l  o f  requ i red 
submi t ta l  documenta t ion ;  p rov ide SWZ sys tem so f tware ,  the  SWZ c l ien t  
in te r face  and user  t ra in ing,  in i t ia l  sys tem conf igurat ions  and assoc ia ted 
acceptance tes t ing,  SWZ so f tware  user  access  pr iv i leges ,  a le r t  
messages,  and SWZ sys tem data  repor ts ;  p rov ide  sys tem and equ ipment  
opera t ions  and main tenance,  dep loyment  loca t ion  changes,  and suppor t  
serv ices  as needed to ma in ta in  a  fu l ly  func t iona l  and opera t iona l  SWZ 
sys tem fo r  the  dura t ion  o f  the  pro jec t ;  and remova l  of  a l l  SWZ equ ipment .   
Documenta t ion  o f  a l l  lessons  learned as  a  resu l t  o f  the  SWZ ins ta l la t ion ,  
dep loyment ,  and removal  sha l l  a lso  be  inc luded in  the  lump sum 
payment .   

The accepted  quant i t ies  of  TDC loca t ions ,  SWZ CMB assembl ies ,  t ra f f ic  
mon i to r ing camera  assembl ies ,  and VSLS assembl ies  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the contrac t  uni t  p r ice  each fo r  the 
type  o f  loca t ion  or  assembly  des ignated  in  the  b idd ing schedu le ,  fu l ly  
dep loyed and in  opera t ion  in  the  SWZ area,  wh ich  pr ice sha l l  be fu l l  
compensat ion  fo r  the  work  descr ibed and spec i f ied  here in  and on  the 
p lans ,  and a l l  o ther  components  necessary  to  p rov ide  a  comple te 
func t iona l  assembly  fo r  mon i to r ing the  SWZ area t ra f f i c  cond i t ions  and 
cont ro l l ing the  SWZ opera t ions .  

Eigh ty  percent  o f  the  cont rac t  lump sum pr ice  fo r  the  SWZ sys tem wi l l  
be  pa id  upon sa t is fac to ry ins ta l la t ion  o f  a  fu l ly  func t iona l  sys tem. 

Twenty  percent o f  the  cont rac t  lump sum pr ice  fo r  the  SWZ sys tem wi l l  
be  pa id  upon f ina l  remova l .  

No payment  wi l l  be  made fo r  re loca t ion  o f  work  e lements  and SWZ 
sys tem conf igura t ion  changes.  

No payment  wi l l  be  made fo r  se t t ing up  or  re loca t ing the  necessary 
e lements  o f  work  and assoc ia ted  pro tec t ive  dev ices  tha t  a re  moved 
concur ren t ly  wi th  the  advanc ing opera t ion  or  remova l  a t  the  end o f  a 
sh i f t .  

No payment  wi l l  be  made fo r  the  e lements  o f  work  l i s ted  here in  fo r  non-
work ing per iods  resu l t ing f rom a  suspens ion  o f  work  tha t ,  in  the  op in ion 
o f  the  Engineer ,  i s  due to  the  fau l t  o f  the  cont ractor .   In  any  case,  the 
cont rac tor  sha l l  con t inue to  be  respons ib le  fo r  ma in ta in ing a l l  SWZ 
sys tem components  in  p roper  func t ion ing cond i t ion  a t  a l l  t imes. 

SECTION 711-729 BLANK: 
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SECTION 730 GENERAL REQUIREMENTS FOR TRAFFIC SIGNAL 
AND HIGHWAY LIGHTING SYSTEMS:  

730-1 Descr ipt ion:  

I t  i s  the  purpose o f  th is  sec t ion  to  p rov ide  genera l  in fo rmat ion  necessary 
fo r  comple t ion  o f  the  work on  t ra f f ic  s igna l  and h ighway l igh t ing sys tems 
in  accordance wi th  the de ta i ls  shown on the pro jec t  p lans  and 
requ i rements  o f  these spec i f i ca t ions .  

Al l  e lec t r ica l  sys tems and appur tenances  sha l l  be comple te ,  func t iona l  
and in  opera t ing cond i t ion  a t  the  t ime o f  acceptance. 

730-2 Def ini t ions:  

The words  de f ined in  the fo l lowing subsec t ion  shal l  fo r  the  purpose o f  
these spec i f i ca t ions  have the  mean ings  ascr ibed to  them per ta in ing to 
s igna ls  and l igh t ing.  

730-2 .01 Actuat ion:  

The opera t ion  o f  any  type o f  con t ro l ler  in i t ia ted  by  a  de tec tor .  

730-2 .02 Back Plate:  

A th in  meta l  s t r ip  ex tending ou tward  para l le l  to  the  s igna l  face  on  a l l  
s ides  o f  a  s igna l  hous ing to  p rov ide  su i tab le  background fo r  the s igna l  
ind ica t ions .  

730-2 .03 Control ler :  

That  par t  o f  the  cont ro l le r  assembly  wh ich  per fo rms the  bas ic  t iming and 
logic  func t ions  fo r  the  opera t ion  o f  the  t ra f f i c  s igna l .  

730-2 .04 Control ler  Assembly:  

The comple te  assembly  fo r  con t ro l l ing the  opera t ion  o f  a  t ra f f i c  s igna l ,  
cons is t ing o f  a  cont ro l ler  un i t ,  and a l l  aux i l ia ry  and ex terna l  equ ipment 
housed in  a  weatherproo f  cab ine t .  

730-2 .05 Cycle:  

A comple te  sequence o f  s igna l  ind ica t ions .  

730-2 .06 Detector:  

A dev ice  fo r  ind ica t ing the  passage or  p resence o f  veh ic les  o r  
pedes t r ians .  
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(A)   Induct ive  Loop Detector:  

A detec tor  capab le  o f  sens ing the  passage or  p resence o f  a  veh ic le  by 
a  change in  the  induc tance charac ter is t ics  o f  the  wire  loop.  

(B)   Magnetometer  Vehic le  Detector:  

A detec tor  capab le  o f  be ing ac tua ted  by  the  magnet ic  d is tu rbance 
caused by  the  passage or  p resence o f  a  veh ic le .  

(C)   Pedestr ian Detector:  

A detec tor ,  fo r  pedes t r ians ,  usua l ly  o f  the  bu t ton  type .  

730-2 .07 Flasher:  

A dev ice  used to  open and c lose  s igna l  c i rcu i ts  a t  a  repet i t i ve  ra te .  

730-2 .08 Flashing Feature:  

This  fea ture ,  when operated ,  d iscont inues  normal  s igna l  opera t ion  and 
causes  a  p redetermined combina t ion  o f  f lash ing s igna l  l igh ts .  

730-2 .09 Interval :  

The par t  o r  par ts  o f  the  s igna l  cyc le  dur ing wh ich  s igna l  ind ica t ions  do 
no t  change.  

730-2 .10 Luminaire:  

The assembly  wh ich houses  the  l igh t  source  and cont ro ls  the l igh t  
emi t ted  f rom the l igh t  source .   Lumina i res  cons is t  o f  a  hous ing,  lamp 
socket ,  re f lec to r ,  and g lass  g lobe or  re f rac to r  when spec i f ied .  

730-2 .11 Manual  Operat ion:  

The opera t ion  o f  a s igna l  con t ro l le r  un i t  by  means o f  a  hand-opera ted  
swi tch .  

730-2 .12 Mount ing Assembly:  

The f ramework  and hardware  requ i red  to  mount  t he  s igna l  face(s )  and 
pedest r ian  s igna l (s )  to  the  po le .  

730-2 .13 Pedestr ian Signal :  

A t ra f f i c  con t ro l  s igna l  fo r  the  exc lus ive  purpose o f  d i rec t ing pedest r ian 
t ra f f i c  a t  s igna l ized  loca t ions .  
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730-2 .14 Pret imed Control ler  Assembly:  

A cont ro l le r  assembly fo r  opera t ing t ra f f i c  s igna ls  in  accordance wi th  a 
p redetermined f ixed- t ime cyc le .  

730-2 .15 Red Clearance Interval :  

A c learance in te rva l  wh ich  fo l lows the  ye l low change in te rva l  dur ing 
wh ich  bo th  the  te rmina t ing phase and the  nex t  r igh t -o f -way phase 
d isp lay  red .  

730-2 .16 Signal  Face:  

An assembly  cont ro l l ing t ra f f i c  in  a  s ingle  d i rec t ion  and cons is t ing o f  
one or  more  s igna l  sec t ions .   Ci rcu lar  and ar row ind ica t ions  may be 
inc luded in  a  s igna l  assembly .   The s igna l  face  assembly  sha l l  inc lude 
the  backp la te  and v isors .  

730-2 .17 Signal  Indicat ion:  

The i l lumina t ion  o f  a  s igna l  sec t ion or  o ther  dev ice,  o r  o f  a  combina t ion 
o f  sec t ions  or  o ther  dev ices  a t  the  same t ime.  

730-2 .18 Signal  Sect ion:  

A comple te  un i t  fo r  p rov id ing a  s igna l  ind ica t ion  cons is t ing o f  a  hous ing,  
lens ,  re f lec to r ,  lamp receptac le  and lamp. 

730-2 .19 Traf f ic  Phase: 

A par t  o f  the  t ime cyc le  a l lo t ted  to  any  t ra f f i c  movement  o r  combina t ion 
o f  movements  rece iv ing the  r igh t -o f -way dur ing one or  more  in te rva ls .  

730-2 .20 Traf f ic -Actuated Control ler  Assembly:  

A cont ro l le r  assembly  fo r  opera t ing t ra f f i c  s igna ls  in  accordance wi th  the 
vary ing demands o f  t ra f f i c  as  regis te red  wi th  the  cont ro l ler  un i t  by 
de tec tors .  

730-2 .21 Vehic le:  

Any motor  veh ic le  normal ly  l i censed fo r  h ighway use.  

730-2 .22 Yel low Change Interval :  

The f i rs t  in te rva l  fo l lowing the  green r igh t -o f -way in te rva l  in  wh ich  the 
s igna l  ind ica t ion  for  the  phase is  ye l low.  
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730-3 Regulat ions and Codes:  

Al l  e lec t r ica l  equ ipment  sha l l  con form to  the  cur ren t  s tandards  o f  
Nat iona l  Elec t r ica l  Manufac turers  Assoc ia t ion  (NEMA),  Nat iona l  Elec t r ic  
Safe ty  Code (NESC) ,  Underwr i te rs '  Labora tory Inc .  (UL) ,  o r  the 
Elec t ron ic  Indus t r ies  Assoc ia t ion  (EIA) ,  when app l icab le .   A l l  mater ia ls  
and workmansh ip sha l l  con form to the requ i rements  o f  the Nat iona l  
Elec t r ic  Code (NEC) ,  I l lumina t ion  Engineers  Soc ie ty  ( IES) ,  the  Amer ican 
Soc ie ty  fo r  Tes t ing and Mater ia ls  (ASTM),  Amer ican Assoc ia t ion  o f  Sta te 
Highway and Transpor ta t ion  Of f ic ia ls  (AASHTO),  requ i rements  o f  the 
p lans ,  these spec i f i ca t ions ,  and the  Spec ia l  Prov is ions ,  and to  any  o ther 
codes ,  s tandards ,  o r  o rd inances  wh ich  may app ly .   Whenever  re fe rence 
is  made to  any  o f  the  s tandards  ment ioned,  the  re fe rence sha l l  be 
cons t rued to  mean the  code,  o rd inance, o r  s tandard  tha t  is  in  e f fec t  a t  
the  t ime o f  the  b id  adver t isement .  

730-4 Equipment  List  and Drawings:  

The cont rac tor  sha l l  no te  tha t  approva l  by  the  Engineer  is  requ i red 
be fore  order ing or  ins ta l l ing any  mater ia l  tha t  is  to  be  used on  the 
pro jec t .  

The cont rac tor  sha l l  submi t  a  comple te  p ro jec t  mater ia l  submi t ta l  fo r  
approva l  to the Engineer  e lec t ron ica l ly  by  the  pre-cons t ruc t ion 
conference. In  add i t ion  to the  e lec t ron ic  submiss ion ,  the Engineer  may 
request  up  to  th ree  hard cop ies .   The pro jec t  mater ia l  submi t ta l  sha l l  
s ta te  a l l  re levant  in fo rmat ion  regard ing mater ia ls  and equ ipment  to a l low 
the  Depar tment  to  procure  exac t  rep lacements  o f  any  or  a l l  i tems on  the 
pro jec t .   To  be  acceptab le ,  the mater ia l  submi t ta l  sha l l  be  comple te  and 
conta in  a l l  i tems supp l ied  on  the  pro jec t  by  the  cont rac tor .   The 
Depar tment  reserves  the  r igh t  to  re jec t  an incomple te  o r  unc lear  mater ia l  
submi t ta l .  

The mater ia ls  on  the  submi t ta l  sha l l  be  ident i f ied  by  the  cont rac t  p ro jec t  
number ,  b id  i tem numbers ,  ca ta log par t  numbers ,  ca ta log cu ts ,  shop 
drawings  fo r  s igna l  and l igh t ing equ ipment ,  t rade names,  schedu les  fo r  
o ther  per t inent  in fo rmat ion .   The mater ia ls  f rom any  ca ta log cu ts sha l l  
be  c lear ly  ind ica ted  by  the  cont rac tor .   Any  mater ia l  des ignat ions  used 
in  the  cont rac t  documents  sha l l  be  so  no ted  on  the  mater ia ls  l i s t .   I f  
reques ted  by  the  Engineer ,  the  cont rac tor  sha l l  submi t  manufac turer  
shop drawings  fo r  rev iew and approva l  and sha l l  furn ish  Cer t i f i ca tes  of  
Compl iance conforming to the  requ i rements  o f  Subsec t ion  106.05  o f  the 
spec i f i ca t ions .  

There  sha l l  be  no  subs t i tu t ions  fo r  any o f  the  mater ia ls  on  the  l i s t  wi thout  
p r io r  wr i t ten  approva l  by  the  Engineer .   Changes to  the  approved 
mater ia ls  l i s t  sha l l  be  submi t ted  in  wr i t ing to  the  Engineer .   I f  reques ted  
by  the Engineer ,  the  cont rac tor  sha l l  submi t  samples  o f  the proposed 
mater ia ls  fo r  inspec t ions ,  tes t ing,  and approva l  by  the  Depar tment .   The 
Depar tment  wi l l  no t  be  l iab le  fo r  any  e lec t r ica l  mater ia ls  p rocured or  any 
labor  per fo rmed pr ior  to  approva l .  
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When the  p lans  inc lude l igh t ing,  the  cont rac tor  shal l  submi t  photomet r ic  
da ta  sheets ind ica t ing the IES d is t r ibu t ion  c lass i f i ca t ion  fo r  each type o f  
lumina i re  submi t ted  fo r  approva l  to  the  Engineer  e lec t ron ica l ly .  In  
add i t ion to  the  e lec t ron ic submiss ion ,  the  Engineer  may request  up to 
th ree  hard  cop ies .   In  addi t ion ,  the  cont rac tor  sha l l  submi t  da ta  f rom the 
manufac turer  de ta i l ing lamp socket  pos i t ions in  re la t ion  to  lamps and 
op t ica l  sys tems fu rn ished fo r  each IES d is t r ibu t ion  type  spec i f ied .   I f  
requ i red  by  the  Spec ia l  Prov is ions ,  the  cont rac tor  sha l l  p rov ide 
computer  p r in tou t  gr ids  o f  bo th  luminance and i l luminance va lues  fo r  the 
spac ing,  he igh t ,  roadway wid th ,  and type o f  lumina ire  submi t ted .  

The cont rac tor  sha l l  p rov ide  comple te  wi r ing d iagrams fo r  con t ro l ler  
assembl ies  and aux i l ia ry  cont ro l le r  cab ine ts  a t  the t ime o f  de l ivery  fo r  
tes t ing.   A my lar  o r ig ina l  and four  se ts  o f  p r in ts  sha l l  be  prov ided wi th  
each cont ro l le r  assembly .   The wi r ing d iagram sha l l  i l lus t ra te  a l l  c i rcu i ts  
and components  in  de ta i l .   A l l  components  sha l l  be  ident i f ied  by  name 
or  number  so  as  to  be  c lear ly  no ted  in  the  drawings .  

730-5 Warrant ies  & Guarant ies:  

Manufac turer 's  war ran t ies  and guarant ies ,  fu rn ished fo r  mater ia ls  and 
equ ipment  used in the  work ,  sha l l  be de l ivered to  the  Engineer  p r io r  to 
acceptance o f  the  pro jec t .   Warran t ies  and guarant ies  sha l l  con form to 
the  requ i rements  o f  Subsec t ion  106.13  o f  the  speci f i ca t ions .  

730-6 Locat ions of  Ut i l i t ies:  

The loca t ions  o f  u t i l i t ies  shown on the pro jec t  p lans  are approx imate.   
A l l  invo lved u t i l i t ies  may no t  be  shown on the  p lans .  

In  add i t ion  to  the  requ i rements  o f  Subsec t ion  107.15  o f  the 
spec i f i ca t ions ,  the  cont rac tor 's  a t ten t ion  is  d i rec ted  to  the  requ i rements 
o f  A.R.S.  40-360.21  th rough .29  requ i r ing a l l  par t ies  excavat ing in  pub l ic  
s t ree ts ,  a l leys or  u t i l i t y  easements to  f i rs t  secure  the  loca t ions  o f  a l l  
underground fac i l i t ies  in  the  v ic in i ty  o f  the  excavat ion .  

The cont rac tor  sha l l  con tac t  the  Blue  Stake Center  a t  leas t  two work ing  
days  pr io r  to  commenc ing excavat ion ,  fo r  in fo rmat ion  re la t ive  to  the 
loca t ion  o f  bur ied  u t i l i t ies wi th in  the  pro jec t  l imi ts .  

730-7 Insta l la t ion of  Decals:    

The cont rac tor  sha l l  furn ish  and ins ta l l  a  ma in tenance un i t  number  deca l  
approx imate ly  42  inches  above the  base-p la te  d isp layed on  the  t ra f f ic -
s ide  o f  the dev ice a t  a 45 degree angle  to  the  d i rec t ion  o f  t rave l ,  o r  as 
approved by  the  Engineer .  The dev ice  sha l l  no t  be  ad jus ted  to  make 
them 45 degrees .   Each e lec t r ica l  cab ine t  and l igh t ing po le ,  o r  o ther 
i tems as  spec i f ied  on  the  p lans  or  as d i rec ted by  the Engineer ,  sha l l  
rece ive  a  fea ture  number  deca l .  Feature  number  to  be  ins ta l led  on  each 
spec i f i c  e lec t r ica l  dev ice  sha l l  be  as  shown on the  po le  schedu le  in  the 
p lans .    
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Ma in tenance un i t  number  deca ls sha l l  be  approx imate ly  2  inches  in  wid th 
wi th  d ig i ts  approx imate ly 3  inches  in he igh t  and in  Ser i f -s ty le  fon t ,  
un less  shown in  the  p lans or  spec i f ied  o therwise .  The deca l  d ig i ts  sha l l  
be  s tacked ver t ica l ly  f rom top  to  bo t tom.  The deca l  sha l l  be  Type I I I  
re f lec t ive  sheet ing.  The co lo r  fo r  the  d ig i ts  sha l l  be  b lack  on  wh i te  
background.  A deca l  sample  sha l l  be  prov ided to  the  Engineer  fo r  
approva l  p r io r  to  sys tem acceptance tes t ing.  

The cont rac tor  sha l l  no t  ins ta l l  a  deca l  un t i l  the e lec t r ica l  dev ice  has 
been ins ta l led  in  i ts  f ina l  con f igura t ion  and inspected  and accepted  by 
the  Engineer .  

No measurement  o r  payment  wi l l  be  made fo r  fu rn ish ing or  ins ta l la t ion 
o f  the  deca ls ,  the  cos t  being cons idered as  inc luded in  the  pr ice  o f  the 
cont rac t  i tems.  

SECTION 731 STRUCTURAL SUPPORTS AND FOUNDATIONS FOR 
TRAFFIC SIGNAL AND HIGHWAY LIGHTING:  

731-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
cons t ruc t ing new suppor ts and foundat ions  fo r  t ra f f ic  s igna l  and h ighway 
l igh t ing sys tems or  mod i fy ing po les  and mast  a rms o f  ex is t ing sys tems 
a t  the  loca t ions  shown on the  pro jec t  p lans  and in  accordance wi th  the 
de ta i ls  shown on the  p lans  and the  requ i rements  o f  these spec i f i ca t ions . 

Po le  foundat ions  sha l l  inc lude a l l  condu i t ,  e lbows,  anchor  bo l ts ,  
ground ing wi re  and re in forc ing s tee l .   Cab ine t  foundat ions  sha l l  inc lude 
condu i t ,  e lbows,  anchor  bo l ts  and c learance pad. 

731-2 Mater ia ls :  

Excavat ion  and back f i l l  sha l l  con form to  the  requ i rements  o f  Subsec t ion 
203-5 .03  o f  the  spec i f ica t ions .   Concre te  shal l  con form to  the 
requ i rements  o f  Sec t ions  1006 and 601 o f  the  spec i f i ca t ions.   
Re in fo rc ing s tee l  and wi re  mesh sha l l  con form to  the  requ i rements  of  
Sec t ions  605 and 1003 o f  the  spec i f i ca t ions .  

Concre te  fo r  a l l  foundat ions  sha l l  be Class  S and sha l l  have a requ i red 
28-day  compress ive  s t rength  o f  3 ,500 pounds per  square  inch .  
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731-2 .01 Blank:  

731-2 .02 Standard Steel  Poles:  

(A)   Genera l :  

Standard  s tee l  po les  fo r  t ra f f i c  s igna ls  and h ighway l igh t ing sha l l  inc lude 
po le  shaf ts  and po le  bases .  

Mater ia l  s tandards  fo r  t ra f f i c  s igna l  and l igh t ing  suppor ts  sha l l  be  in 
conformance wi th  the  2013 ed i t ion  o f  the AASHTO Standard 
Spec i f ica t ions  fo r  St ruc tura l  Suppor ts  fo r  Highway Signs ,  Lumina i res 
and Tra f f ic  Signa ls .   A l l  po le  suppor ts  sha l l  be  des igned to  wi ths tand 90 
mi les  per  hour  wind ,  and a  3-second Gust .  Fa t igue ana lys is  is  to be per 
Fa t igue Category  2 ,  wi thout  ga l lop ing.  Truck  Induced ve loc i ty  sha l l  be 
55  mph wind  speed. Meta l  par ts  o f  s tandard s tee l  po les and hardware 
sha l l  con form to  the  deta i ls  shown on the  p lans  and the  fo l lowing 
spec i f i ca t ions .   Weld ing sha l l  con form to  the  requ i rements  o f  the 
Amer ican Weld ing Soc ie ty ,  St ruc tura l  Weld ing Code -  Stee l ,  D1.1 ,  la tes t  
ed i t ion .  

(B)   Pole  Shaf ts:  

Tapered po le  shaf ts  sha l l  be  fabr ica ted  f rom sheet  s tee l  o f  we ldab le 
grade wh ich  sha l l  meet  a  min imum y ie ld  s t ress ,  a f te r  fabr ica t ion ,  of  
50 ,000 pounds per  square  inch .   A taper  ra te  o f  approx imate ly  0 .14 
inches in  d iameter  per  l inear  foo t  sha l l  be  requ i red  un less  o therwise 
spec i f ied .   

Standard  p ipe  po le  shaf ts  sha l l  be  fabr ica ted  f rom s tandard  we igh t  
s t ruc tu ra l  s tee l  wh ich  conforms to  the  min imum s t rength  requ i rements  o f  
ASTM A53,  o r  A500 Grade B.   Each sec t ion  sha l l  be  fabr ica ted  f rom not 
more  than two p ieces  o f  sheet  s tee l .   When two p ieces  are  used,  the 
longi tud ina l  we lded seams sha l l  be  d i rec t ly  oppos i te  one another .   When 
the  sec t ions  are  bu t t -we lded,  seams sha l l  be  d i rec t ly  oppos i te  to  one 
another .   When the sec t ions  are  bu t t -we lded together ,  the longi tud inal  
we lded seams on ad jacent  sec t ions  sha l l  be  p laced to  fo rm cont inuous 
s t ra igh t  seams f rom base to  top  o f  po le .   Po le  shaf ts  sha l l  be  s t ra igh t ,  
wi th  a  permiss ive  var ia t ion  no t  to  exceed 1  inch  measured a t  the 
midpo in t .  

Po le  shaf ts  sha l l  be  ga lvan ized in  accordance wi th  the  requ i rements  o f  
ASTM A123.   The v isua l  appearance o f  the  ga lvan ized f in ish  sha l l  be 
un i fo rm.   Disco lo ra t ion  o f  the  ga lvan ized f in ish  such as  dark  a reas ,  dark 
s t reaks ,  dark r ings  or  t ranspor ta t ion hand l ing marks  wh ich  are 
cons idered excess ive  by the  Engineer  sha l l  no t  be  a l lowed.   Po le shaf ts  
tha t  have a  f in ish  unacceptab le  to  the  Engineer  sha l l  e i ther  be  repa i red 
or  rep laced to the sa t is fac t ion  o f  the Engineer  a t  no  add i t iona l  cos t  to 
the  Depar tment .  
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Hand ho les  in  the  base of  the  po les  sha l l  con form to  the  de ta i ls  shown 
on the  Standard  Drawings .   A l l  we lds  sha l l  be  cont inuous  and any 
exposed we lds ,  except  f i l le t  we lds ,  sha l l  be  ground f lush  wi th  the  base 
meta l .  

A meta l  tag sha l l  be  permanent ly  a t tached to  the po le  above the  hand 
ho le  s ta t ing the  manufacturer 's  name,  po le  type  per  the  Depar tment 's  
p lans ,  po le  d rawing number ,  sha f t  length  and gage number .  

(C)   Stee l  Pole  Extensions and Twin Luminaire  Brackets: 

Pole  ex tens ions and twin  lumina i re  b rackets  sha l l  be fabr ica ted  f rom new 
p ipe  conforming to  the  requ i rements  o f  ASTM A53 or  A500.   A l l  we ld ing  
sha l l  con form to  the  requ i rements  o f  the  Amer ican Weld ing Soc ie ty ,  
St ruc tura l  Weld ing Code -  Stee l ,  D1.1 ,  la tes t  ed i t ion .   Po le  ex tens ions 
and twin  lumina i re  b rackets  sha l l  be  fu l ly  ga lvan ized in  accordance wi th 
the  requ i rements  o f  ASTM A123.   Fabr ica t ion  o f  the  po le  ex tens ions  and 
twin  lumina i re  b rackets  sha l l  be  in  accordance wi th  the  d imens ions  as 
spec i f ied  in  the  p lans .  

(D)   Standard Bases:  

Poles  sha l l  have s tandard bases  un less  break-away bases  are  spec i f ied .   
Standard  bases  sha l l  be  fabr ica ted  f rom s t ruc tura l  s tee l  p la tes 
conforming to  the  min imum s t rength  requ i rements  o f  ASTM A36.   
Exposed sur faces  sha l l  be  f in ished smooth and a l l  exposed edges sha l l  
be  neat ly  rounded to  a  1 /8 - inch  rad ius .   Standard  bases  sha l l  be 
ga lvan ized in  accordance wi th  the  requ i rements  o f  ASTM A123.  

(E)   Break-Away Bases: 

Break-away bases sha l l  be  fabr ica ted  f rom 365-T4 or  SG-70AT6 
a luminum a l loy .   The base sha l l  be  heat - t rea ted  in accordance wi th  the 
requ i rements  o f  ASTM B108,  temper  des ignat ion  T6,  be fore  sh ipment .   
The break-away base shal l  have a l l  the  necessary  hardware  to  make a 
comple te  and func t iona l  un i t .   Bo l ts ,  washers  and nu ts  sha l l  meet  o r  
exceed ASTM A153 min imum s t rength  requ i remen ts  and sha l l  be  fu l ly  
ga lvan ized in  accordance wi th  ASTM A153.  

Break-away bases  sha l l  be  cer t i f ied  by the  manufac turer  to  meet  o r  
exceed the  change in  momentum requ i rements  o f  the  AASHTO Standard 
Spec i f ica t ions  fo r  St ruc tura l  Suppor ts  fo r  Highway Signs ,  Lumina i res 
and Tra f f ic  Signa ls ,  and to  be  acceptab le  fo r  use  on  Federa l  A id 
p ro jec ts .   The manufac turer  sha l l  a lso  cer t i fy  tha t  the  break-away base 
has  been tes ted  and approved by  the  Federa l  Highway Admin is t ra t ion 
and tha t  the  cas t ings  have the same chemis t ry ,  mechan ica l  p roper t ies ,  
and geometry  as  the  cas t ings  used in  the  tes ts .  

Break-away bases  sha l l  be  used where  spec i f ied  on  the  pro jec t  p lans .  

TABLE OF CONTENTS INDEX



SECTION 731 

833 
 

(F)   Bol ts ,  Nuts ,  and Washers:  

Al l  anchor  bo l ts  sha l l  be th readed a t  the top and sha l l  con form to the 
p lans .  

Standard  anchor  bo l ts ,  washers ,  and nu ts  sha l l  be  fabr ica ted  f rom s tee l  
con forming to  the  s t rength  requ i rements  o f  ASTM F1554 Grade 55 .   The 
anchor  bo l ts ,  washers ,  and nu ts  sha l l  be  fu l ly  ga lvan ized in  accordance 
wi th  the  requ i rements  o f  ASTM A153.  

High  s t rength  bo l ts ,  washers  and nu ts  sha l l  be  fabr ica ted  f rom s tee l  
wh ich  meets  o r  exceeds the  min imum requ i rements  o f  ASTM F3125 
Grade A325,  and sha l l  be  e lec t ro -ga lvan ized in  accordance wi th  the 
requ i rements  o f  ASTM B633.   Weld ing sha l l  no t  be  per fo rmed on any 
por t ion  o f  the  body  o f  these bo l ts .   Cer t i f i ca tes  o f  Ana lys is  conforming 
to  the  requ i rements  o f  Subsec t ion 106.05  o f  the spec i f i ca t ions  sha l l  be 
submi t ted  fo r  h igh  s t rength  bo l ts ,  washers  and nu ts.  

731-2 .03 Wood Poles:  

(A)   Genera l :  

Wood po les  sha l l  cons is t  o f  fu l l  length ,  p ressure  t rea ted  mater ia l .   
Un less  spec i f ied  here in ,  mater ia l ,  t rea tment ,  and preserva t ives  sha l l  be 
in  accordance wi th  the  la tes t  rev is ions o f  the  AWPA Book o f  Standards .  

No dev ia t ions  f rom these spec i f i ca t ions  wi l l  be a l lowed wi thout  the 
wr i t ten  approva l  o f  the  Engineer .  

Wood po les  sha l l  be  used fo r  serv ice  or  temporary  t ra f f i c  s igna l  o r  
roadway l igh t ing ins ta l la t i ons  when spec i f ied .   The lengths  o f  the  po les 
sha l l  be  25  fee t  fo r  serv ice  po les  and 35  fee t  fo r  o ther  po les  and sha l l  
be  Class  3 ,  un less  o therwise  spec i f ied .  

(B)   Def ini t ions:  

  AWPA:  

As def ined in  Subsec t ion  101.01  o f  the  spec i f i ca t ions .  

  Suppl ier :  

The person,  par tnersh ip,  assoc ia t ion ,  o r  corpora t ion  fu rn ish ing the 
mater ia l  covered by  these spec i f i ca t ions .  

  Check:  

A separa t ion  o f  the wood a long the  gra in ,  the  grea ter  par t  o f  wh ich 
occurs  across  the  annua l  growth  r ings .   A  th rough  check  ex tends  f rom 
sur face  to  sur face  o f  the  po le ,  usua l ly  th rough the  p i th  center .  
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  Compression Wood:  

Abnormal  wood tha t  o f ten  fo rms on  the  lower  s ide  o f  b ranches  and 
inc l ined  t runks  o f  con i fe rous  t rees .   Charac ter is t ics  inc lude: 

(1 )  Re la t ive ly  wide  annua l  r ing,  usua l ly  eccent r ic ;  

(2 )  Re la t ive ly  h igh  propor t ion  o f  summerwood ( f requent ly  
more  than 50  percent  o f  the  wid th  o f  the  annua l  r ing in  
wh ich  i t  occurs) ;  

(3 )  Exh ib i ts  very  l i t t le  con t ras t  in  co lo r  be tween spr ingwood 
and summerwood;  and 

(4 )  Shr inks  excess ive ly  lengthwise  as  compared wi th  normal  
wood.  

  Cross-Break (Crack) :  

A separa t ion  o f  the  wood ce l ls  across  the  gra in .   Such breaks  may be 
due to  in te rna l  s t ra ins resu l t ing f rom unequa l  longi tud ina l  shr inkage or  
to  ex te rna l  fo rce .  

  Dead Knot:  

A knot  le f t  by  a  b ranch tha t  d ies  be fore  the  t ree  is  cu t .   An  encased knot 
is  a  dead knot  in  wh ich  the  growth  layers  are  no t  in te rgrown wi th  those 
o f  the  sur round ing wood.   Dead knots  may conta in  so f t  f ibers  (decay) 
tha t  usua l ly  do  no t  ex tend deeper  than 1  to  2  inches  f rom the  po le 
sur face .   They  are  d is t inc t  f rom ro t ten  or  decayed knots  in  wh ich  the 
loose or  so f t  f ibers (decay)  may ex tend the  fu l l  length  o f  the  knot  in to 
the  po le ,  and wh ich  are  f requent ly  assoc ia ted  wi th  hear t  ro t .  

  Dead Streak:  

Any por t ion  o f  sapwood in  wh ich  the  l i fe  p rocesses  had ended pr io r  to 
the  cu t t ing o f  the  t ree .   A dead s t reak  s ta r ts  f rom the  bu t t  and d i f fe rs 
f rom a  wound,  such as  a  ca t face  or  scar ,  where  the  growth  o f  new wood 
shows tha t  l i fe  p rocesses are  s t i l l  ac t ing to  repa i r  the  in ju red  par t .  

  Decay: 

Decay or  ro t  (advanced decay)  is  the  d is in tegra t ion  o f  wood subs tance 
due to  the  ac t ion  o f  wood des t roy ing fungi .  

  Face of  Pole:  

The concave s ide ,  o r  the  s ide  o f  grea tes t  curvature  in  po les  hav ing 
reverse  or  doub le  sweep,  be tween the  ground l ine  and top  o f  po le .  
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  Ground Line Sect ion:  

That  por t ion  o f  a  po le  be tween 1  foo t  above and 2  fee t  be low the  ground 
l ine  as  de f ined in  the  po le  d imens ion  tab les .  

  Hol low Heart :  

A ho l low in  the  hear twood o f  a  l i v ing t ree  caused by  insec ts  o r  fungi .  

  Hol low Pi th Center :  

A smal l  ho le  a t  the  p i th center  o f  the  t runk  or  o f  a  knot ,  caused by 
d is in tegra t ion  o f  the  p i th (smal l  so f t  core  occur r ing in  the  s t ruc tu ra l  
cen ter  o f  a  t ree  or  b ranch) .  

  Insect  Damage:  

The resu l t  o f  bor ing in  the  po le  by  insec ts o r  insec t  la rvae.   Scor ing or  
channe l ing o f  the  po le  sur face  is  no t  c lassed as  insec t  damage. 

  Knot  Diameter :  

The d iameter  o f  a  knot  on  the  sur face  o f  the  po le  measured in  a  d i rec t ion 
a t  r igh t  angles  to  the  lengthwise  ax is  o f  the  po le .  

  Red Heart :  

A fungus caused by  Fomes Pin i  occurs  in  the l i v ing t ree ,  and is  
charac ter ized  in  the  ear ly  s tages  o f  in fec t ion  by  a  redd ish  or  b rown ish 
co lo r  in  the  hear twood.   Th is  is  known as  " f i rm red  hear t " .   La ter ,  the 
wood,  in  the  case o f  the l i v ing t ree ,  d is in tegra tes  (decays)  in  smal l ,  
usua l ly  d is t inc t ,  a reas  that  deve lop  in to  wh i te - l ine  pockets .  

  Sap Sat in:  

A d isco lo ra t ion  o f  the  sapwood caused by  the  ac t ion  o f  cer ta in  mo lds 
and fungi  tha t  is  no t  accompan ied  by  so f ten ing or  o ther  d is in tegra t ion  o f  
the  wood.   Refer  to  Subsec t ion  731-2 .03(D) (2) (a )  o f  the  spec i f ica t ions 
fo r  b lue  s ta in .  

  Scar  (Cat face) :  

A depress ion  in  the  sur face  o f  the  po le  resu l t ing f rom a  wound where 
hea l ing has  no t  re -es tab l ished the  normal  c ross  sec t ion  o f  the  po le .  

  Shake:  

A separa t ion  a long the  gra in ,  the  grea ter  par t  o f  wh ich  occurs  be tween 
the  r ings  o f  annua l  growth .  
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  Short  Crook:  

Any loca l ized dev ia t ion  f rom s t ra igh tness ,  in  a  5 - foo t  sec t ion  or  less,  
sha l l  be  c lass i f ied  as  a  shor t  c rook .  

  Spira l  Gra in (Twist  Gra in) :  

A type o f  growth  in wh ich  the  f ibers  take  a sp i ra l  course  around the bo le 
o f  a  t ree  ins tead o f  the  normal  ver t ica l  course .   The sp i ra l  may ex tend 
r igh t -handed or  le f t -handed around the  t ree  t runk .   The amount  o f  sp i ra l  
gra in  in  a  po le  is  measured as  the  d is tance in  fee t ,  a long the  ax is  o f  the 
po le ,  in  wh ich  one complete  twis t  o f  the  sp i ra l  occurs ,  and is  expressed 
as  a  ra t io ;  fo r  example ,  "1  in  30"  (one twis t  in  30  fee t ) .  

  Spl i t :  

A lengthwise  separa t ion  of  the  wood due to  the  tear ing apar t  o f  the  wood 
ce l ls ,  ex tend ing f rom sur face  to  sur face  o f  the  po le.  

  Sweep:  

The dev ia t ion  o f  a  po le  f rom s t ra igh tness .  

(C)   Acceptance Species:  

(1 )  Douglas  Fi r  (Pseudotsuga menz ies i i ,  MIRB.  Franco) :  

(2 )  Southern  Pines :  

(3 )  Western  Pine :  

(a )  Lob lo l ly  (Pinus  taeda) 

(b )  Longlea f  (Pinus  pa lus t r is )  

(c )  Pond (Pinus  r ig ida  sero t ina) 

(d )  Shor t lea f  (Pinus  ech ina ta)  

(e )  Slash  (Pinus  car ibaea) 

( f )  Ponderosa (Pinus  ponderosa laws)  

(D)   Defects: 

(1 )  Prohibi ted Defects:  

Pole  exh ib i t ing any  o f  the fo l lowing de fec ts  wi l l  no t  be  accepted :  
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  B i rd  Ho les ;  
  Breaks ;  
  Cat face  (Scars ) ;  
  Compound th rough checks ;  
  Decay ;  
  Doub le  Sweep (po les  hav ing sweep in  two p lanes) ;  
  Ho l low but ts  o r  tops ;  
  Improper  Framing;  
  Na i ls  o r  o ther  meta l  no t  au thor ized  by  the  Engineer ;  
  P lugged ho les  (o ther  than inc rement  borer ) ;  
  Smal l  Bu t t ;  
  Smal l  Top;  
  Sp ike  knots  o r  any  knot  wi th  bark  inc lus ion ;  
  Sp l i t  top ;  and/or  
  Worm or  insec t  ho les 

(2 )  Limited Defects:  

The fo l lowing de fec ts  a re acceptab le  sub jec t  to  the l imi ta t ions  s ta ted :  

(a )  Blue Sta in:  

The core used to check  penet ra t ion  o f  p reserva t ive wi l l  be  checked fo r  
b lue  s ta in .   Any core wi th  50  percent  o r  more  b lue  s ta in  in  sapwood wi l l  
be  re jec ted .   Add i t iona l  cores  may be taken to de termine ex ten t  o f  the 
s ta in .  

(b)  Check:  

Any check  more  than 1 /8  inch  wide  and ex tend ing down f rom the  top  o f  
the  po le  more  than 12  inches  and wi th in  30  angu lar  degrees  f rom the 
ax is  o f  the  face  o f  the  po le d i rec t ly  above the  brand wi l l  be  unacceptab le .  

Through checks  or  sp l i ts  in  the  bu t t  sur face  are  permi t ted ,  p rov ided the i r  
he igh t  f rom the  bu t t  a long the  s ide  sur face  does  not  exceed 2  fee t .  

A check  is  cons idered to  be  cont inuous  i f  i t  i s  no t  separa ted  by  a t  leas t  
1 /2  inch  o f  wood.   Max imum acceptab le  d imens ions  o f  checks  are  as 
fo l lows:  

Length of  Pole  Maximum Width  Maximum 
Length 

30 fee t  and shor te r  1 /4  inch 5  fee t  
35  and 40  fee t  5 /16  inch 5  fee t  

45  fee t  and longer 3 /8  inch 8  fee t  
 

(c )  Compression Wood:  

Compress ion  wood in  the  ou ter  1 -1 /2  inch  o f  po le .  
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(d)  Insect  damage:  

Insec t  damage cons is t ing o f  sur face  scor ing or  channe l ing are  permi t ted ;  
a l l  o ther  fo rms o f  insec t  damage are  proh ib i ted .  

(e )  Insuf f ic ient  Sapwood:  

Sapwood th ickness  less  than the  fo l lowing:  

Douglas  Fi r  1  inch 
Pine  3  inches 

 
( f )  Knot:  

The fo l lowing c r i te r ia  appl ies :  

Al l  kno ts  sha l l  be  measured a t  r igh t  angles  to  lengthwise  sur face ,  
inc lud ing the  sapwood as  we l l  as  the  hear twood por t ions .   A l l  end 
gra ined,  comple te ly  concent r ic  annua l  r ings  sur round ing the  prominent 
hear twood por t ion  o f  the  knot  sha l l  be  inc luded in  the  measurement .  

The d iameter  o f  any  s ingle  knot  o r  the  sum o f  the  d iameters  o f  a l l  kno ts 
in  any 1- foo t  sec t ion sha l l  no t  exceed the  l imi ts  set  up  in  the  fo l lowing 
tab le .   Knots  1 /2  inch  or  less  in  d iameter  sha l l  be ignored in  app ly ing 
the  l imi ta t ions  fo r  the  sum o f  d iameters .  

Length/Class  
of  Pole  

Diameter  of  Any 
Single  Knot  

Sum of  Diameters  of  Knots  
in Any 1-Foot  Sect ion 

45 fee t  and shor te r  2 .5  inches 8  inches 
50  fee t  and longer 3 .0  inches 10  inches 

 
Max imum s ingle  knot  in  any  swor l  sha l l  be  2  inches  in  d iameter .  

Max imum sum o f  kno ts  in  any  swor l  sha l l  no t  exceed 20 percent  o f  the 
po le  c i rcumference a t  the  po in t  o f  the  swor l  o r  more  than the  amount 
shown in the tab le above under  the  co lumn head ing "Sum o f  Diameters  
o f  Knots  in  Any  1-Foot  Sec t ion . "  

(g)  Mechanical  Damage:  

Poles  are no t  acceptab le i f  they have abras ions or  damage caused by 
fo rk l i f ts ,  d ragging a long the  ground, indenta t ion o f  cha ins ,  cab les ,  cant  
hooks ,  peaveys ,  po le  tongs ,  o r  o ther  mechan ica l  damage penet ra t ing the  
po le  more  than 3 /4  inch .  

(h)  Pi lodyn:  

The p i lodyn can be  used to  check  hardness  o f  po les .   The tes t  wi l l  
normal ly  be  taken a t  the  ground l ine and any  measurement  22 
mi l l imeters  and over  on  ponderosa p ine  wi l l  resu l t  in  tha t  po le  be ing 
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re jec ted .   Add i t iona l  tes ts  may be  taken a t  any  po in t  on  the  po le  to 
de termine ex ten t  o f  so f tness .  

( i )  Ring Count:  

The average annua l  r ing count  sha l l  be  no t  less  than s ix  r ings  per  inch  
average measured in  the  ou ter  3  inches  on  the  bu t t  face .  

( j )  Sapsta in:  

Sta in  tha t  is  no t  accompan ied  by  so f ten ing or  o ther  d is in tegra t ion 
(decay)  o f  the  wood is  permi t ted .  

(k )  Shake:  

Shakes in  the  bu t t  sur face  ex tend ing th rough an arc  o f  no t  more  than 90 
degrees  are  permi t ted ,  prov ided they  are  a t  least  2  inches f rom the 
ou ts ide  d iameter  o f  bu t t .  

( l )  Short  Crook:  

Any loca l ized  dev ia t ion  f rom s t ra igh tness  in  a  5 - foo t  sec t ion  or  less  sha l l  
be  c lass i f ied  as  a  shor t  c rook ,  and the  dev ia t ion  f rom s t ra igh tness  sha l l  
no t  exceed 1-1 /2  inches .  

(m)  Spira l  Gra in:  

Spi ra l  gra in  is  permi t ted  prov ided i t  does  no t  exceed 1 /2  tu rn  in  15  fee t  
o r  one comple te  tu rn  in  any  30  fee t  o f  the  po le .  

(n)  Sweep:  

Where sweep is  in  one p lane and one d i rec t ion  on ly ,  a  s t ra igh t  l ine 
connect ing the  sur face  o f  the  po le  a t  a  po in t  loca ted 6  fee t  f rom the  bu t t ,  
and the  edge o f  the  po le  a t  the  top  sha l l  no t  be  separa ted  f rom the 
sur face  o f  the  po le  a t  any po in t  by  more  than 1  inch  fo r  each 10  fee t  o f  
length  be tween these po in ts .  

Where  sweep is  in  one p lane and two d i rec t ions ( reverse  sweep) ,  a 
s t ra igh t  l ine  connect ing the  midpo in t  a t  a  po in t  loca ted  6  fee t  f rom the 
bu t t  wi th  the  midpo in t  o f  the  top  sha l l  no t  dev ia te  f rom the  center  l ine  o f  
the  po le more  than 1 /4  the  d iameter o f  the  po le  a t  the  po in t  o f  wides t  
dev ia t ion .  
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(E)   Dimensions:  

(1 )  Length:  

Poles  less  than 50  fee t  in  length  sha l l  be  no t  more  than 3  inches  shor ter  
o r  6  inches  longer  than nomina l  length .  

Po les  50  fee t  o r  more  in  l ength  sha l l  be  no t  more  than 6  inches  shor ter  
o r  12  inches  longer  than nomina l  length .  

The min imum lengths  fo r  the  wood spec ies  shown are  as  fo l lows: 

Wood Species Minimum Length 
of  Pole  

Douglas  Fi r  50  fee t  
Western  Pine 45  fee t  
Southern  Pine 30  fee t  

 
(2 )  Classi f icat ion:  

The po le  c i rcumference a t  the  top  and a t  a  po in t  6  fee t  f rom the  bu t t  
sha l l  no t  be  less  than the d imens ions  shown be low:  

Pole  Dimensions,  Class 3  
Minimum Circumference  at  

Top is  23  inches 
Minimum Circumference  

at  6  Feet  f rom Butt  ( Inches) 

Length of  
Pole  (Feet )  

Groundl ine  
Distance 
f rom Butt  

(Feet )  

 
Western Pine  

Douglas Fir  
and Southern 

Pine (a l l  
types)  

20 4  29 .5 27 .0 
25 5  32 .5 29 .5 
30 5 .5 35 .0 32 .0 
35 6  37 .5 34 .0 
40 6  39 .5 36 .0 
45 6 .5 41 .5 37 .5 
50 7  43 .5 39 .0 
55 7 .5 45 .0 40 .5 
60 8  46 .5 42 .0 

 
(F)   Manufactur ing Requirements:  

(1 )  Bark  Removal :  

Poles  sha l l  be  smooth ly  t r immed by  mach ine ;  the  depth  o f  the  cu t  sha l l  
be  kept  to  a  min imum cons is ten t  wi th  p roper  remova l  o f  the  bark .   
Beve l ing the  top  or  bu t t ,  excess ive  t r imming around knots  wh ich  resu l ts  
in  separa t ion  in  wood s t ruc tu re  (knot  pop-up) ,  p rominent  sp i ra l  r idges 
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on  po le  sur faces ,  rough or  fea thery  sur faces ,  exposed hear twood 
(except  a t  kno t  a reas) ,  pa tches  o f  inner  bark  more  than 1 /2  inch  wide 
and 6  inches  long,  and abrupt  changes in  contour due to  shav ing are 
ev idences  o f  improper  remova l  o f  bark .   Ind iv idua l  po les  wi th  such 
de fec ts  sha l l  be  re jec ted .  

(2 )  Mark ing:  

The fo l lowing marks  sha l l  be  burn-branded legib ly  on  the  bu t t  and on  the 
face  o f  the  po le  per  AWPA Standard  M6 a t  a  po in t  12  fee t  ±  2  inches  
to le rance: 

(a )  The supp l ie r 's  code or  t rademark ;  

(b )  The Plan t  loca t ion  and the  year  o f  t rea tment ;  

(c )  Code le t te rs  denot ing po le  spec ies  and preserva t ive  
used;  and 

(d )  The c i rcumference c lass  numera l  and numerals  
showing the  length  o f  the po le .  

(3 )  Treat ing Charge Number :  

Code numera ls  ind ica t ing the  t rea t ing charge number  must  be  p laced on 
the  bu t t  e i ther  by  s tamping or  on  meta l  tags .  

(G)   Preservat ives: 

(1 )  Preservat ive  Requirements:  

The type o f  p reserva t ive  to  be  used sha l l  be  Penta-Vo la t i le  Pet ro leum 
So lvent  (Ce l lon  or  Dow process) .  

(2 )  Penta-Volat i le  Petroleum Solvent :  

The pentach lo ropheno l  sha l l  con form to  AWPA Standard  P8.   The 
car r ie rs  sha l l  be  hydrocarbon so lvents  Type B or  D conforming to  AWPA 
Standard  P9.  

(H)   Treatment:  

(1 )  Poles:  

Poles  sha l l  be  t rea ted  in  accordance to  AWPA Standards  C1 and C4. 
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(2 )  Moisture  Content :  

Pr io r  to  t rea tment ,  po les  sha l l  be  su f f ic ien t ly  a i r -seasoned,  bou l ton ized 
or  k i ln -d r ied  to  min imize  check ing a f te r  t rea tment  and to  permi t  max imum 
penet ra t ion  and re ten t ion  o f  p reserva t ive .   Mo is tu re  conten t  o f  the 
sapwood sha l l  be  be low 25 percent .   The mois tu re  conten t  may be 
de termined by  e lec t r ica l  res is tance type mois tu re  meters  and sha l l  have 
insu la ted  need les  dr iven  2  inches  in  f i r  o r  2 -1 /2  inches  in  p ine .  

(3 )  Retent ion:  

Douglas  Fi r  -  The t rea t ing process must  p roduce no t  less  than 1 inch 
penet ra t ion  a t  any  po in t  on  the  po le .   I f  the  sapwood th ickness  exceeds 
1  inch  be tween the  bu t t  and s tandard  ground l ine,  85  percent  o f  the 
sapwood sha l l  be  t rea ted .   The assay  zone sha l l  be 1 /4  to  1  inch .  

Ce l lon  or  Dow Process  -  Reten t ion  sha l l  be  no t  less  than 0 .90  pounds 
per  cub ic  foo t  in  the  assay  zone. 

Western  and Southern  Pines  -  The t rea t ing process must  p roduce 
comple te  sapwood penetra t ion .   The assay  zone sha l l  be  0 .5  to  2 .0 
inches .  

Ce l lon  or  Dow Process  -  Reten t ion  sha l l  be  no t  less  than 0 .60  pounds 
per  cub ic  foo t  in  the  assay  zone. 

(4 )  Penetrat ion:  

Not  less  than one increment  core  sha l l  be  taken in  the  ground l ine  area .   
A l l  inc rement  borer  ho les sha l l  be  p lugged wi th  t i gh t  f i t t ing cy l indr ica l  
wood p lugs  t rea ted  wi th  the  same preserva t ive  used to  t rea t  the  po le .   
Penet ra t ion  sha l l  be  de termined by  the  fo l lowing methods .  

Ce l lon  or  Dow Process  -  Penta  Check  or  Wetze l  Sta in .  

(5 )  Cleanl iness -  Af ter  Treatment:  

Cel lon  or  Dow Process  -  Po les  sha l l  be  washed or  b rushed so  they are 
c lean and f ree  o f  sur face  c rys ta ls .  

(6 )  Retreatment:  

Al l  po les  wh ich  fa i l  to  mee t  the  t rea t ing requ i rements  o f  th is  spec i f i ca t ion 
may be  t rea ted  one t ime a f te r  in i t ia l  inspec t ion.   Tempera ture  and 
pressure  must  conform to AWPA Standard  C1 fo r  re t rea tment .  

Stored  Po les  -  A l l  po les  showing brands  or  marks ind ica t ing t rea tment 
wi th in  any  ca lendar  year th ree  years  o r  more  prev ious  to  the  year  of  
sh ipment  sha l l  be  re t rea ted  one t ime conforming to  AWPA Standard  C1.  
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Cut  Back  Po les  -  A l l  poles  tha t  a re shor tened or  t r immed sha l l  be 
re t rea ted  wi th in  seven days  conforming to  AWPA Standard  C1. 

( I )   Inspect ion:  

Inspec t ion  sha l l  be  made upon de l ivery .   The Cont rac tor  sha l l  p rov ide 
the  necessary  ass is tance and fac i l i t ies  to  enab le  sa fe  and e f f ic ien t  
inspec t ion  o f  the  work .   A Cer t i f i ca te  o f  Compl iance sha l l  be fu rn ished 
to  the  Engineer  upon de l ivery  to  the  job  s i te  o r  o ther approved loca t ions .  

731-2 .04 Mast  Arms and T ie  Rods:  

Tapered mast  a rms sha l l  be  fabr ica ted  f rom sheet s tee l  con forming to 
the  requ i rements o f  ASTM A36,  except  fo r  the types  K and R po le mast 
a rms.   The mast  a rms fo r  the  types  K and R po les  sha l l  be  cons t ruc ted 
o f  sheet  s tee l  wi th  a  min imum y ie ld  s t ress  o f  50 ,000 pounds per  square 
inch  a f te r  fabr ica t ion .   Mast  a rms sha l l  be fabr icated  accord ing to  the 
th ickness  requ i rements shown on the  p lans .   A taper  ra te  o f  
approx imate ly  0 .14  inches  change in  d iameter  per l inear  foo t  sha l l  be 
requ i red  un less  o therwise  spec i f ied .   A l l  bo l ts ,  washers ,  and nu ts  fo r  
mast  a rms sha l l  be  fabr ica ted  f rom s tee l  con forming to  the  requ i rements  
o f  ASTM F3125 GR A325,  and sha l l  be  e lec t ro -ga lvan ized in  accordance 
wi th  the  requ i rements  o f  ASTM B633.  

T ie  rods  sha l l  be  fabr ica ted  f rom we ldab le  s truc tu ra l  s tee l  p ipe and s tee l  
rod  and sha l l  have no  k inks  or  bends .   A l l  d imens ions  o f  the  t ie  rods  
sha l l  be as spec i f ied  in  the  p lans ,  except  tha t  the  mast  a rms and t ie  rods 
fo r  wood po le ins ta l la t ions  sha l l  con form to  the  de ta i ls  shown on the 
pro jec t  p lans .  

Mast  a rms and t ie  rods sha l l  be  ga lvan ized in  accordance wi th  the 
requ i rements  o f  ASTM A123.   The v isua l  appearance o f  the  ga lvan ized 
f in ish  sha l l  be un i form.   Disco lo ra t ion o f  the  ga lvan ized f in ish such as 
dark  a reas ,  dark  s t reaks ,  dark  r ings  or  t ranspor tat ion  hand l ing marks 
wh ich  are cons idered excess ive by the  Engineer sha l l  no t  be a l lowed.  
Mast  a rms and t ie  rods  tha t  have a f in ish unacceptab le  to the Engineer 
sha l l  e i ther  be  repa i red  or  rep laced to  the  sa t is fact ion  o f  the  Engineer 
a t  no  add i t iona l  cos t  to  the  Depar tment .  

A meta l  tag sha l l  be  permanent ly  a t tached on  the s ide  o f  the  mast  a rm 
near  the  base s ta t ing the  manufac turer 's  name,  pole  type  and name as 
shown on the  p lans ,  mast  a rm or  po le  d rawing number ,  length ,  and gage  
number .  

731-3 Construct ion Requirements:  

731-3 .01 Shop Drawings:  

The cont rac tor  sha l l  fu rn ish  shop drawings  fo r  approva l  by the  Engineer 
p r io r  to fabr ica t ion o f  the  t ra f f i c  s igna ls  and h ighway l igh t ing s t ruc tu res 
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mater ia l .   Shop drawings  sha l l  be  prepared in accordance wi th  the 
requ i rements  o f  Subsec t ion  105.03  o f  the  spec i f i ca t ions .  

731-3 .02 Foundat ions:  

The excavat ions  requ i red fo r  the  ins ta l la t ion  o f  foundat ions  and o ther 
i tems sha l l  be  per fo rmed in  such a  manner  as  to  avo id  any  unnecessary 
damage to  s t ree ts ,  s idewalks ,  landscap ing,  and o ther  improvements.   
The t renches  sha l l  no t  be  excavated  wider  than necessary  fo r  the  proper 
cons t ruc t ion o f  the  foundat ions  and o ther  equ ipment .   Excavat ion sha l l  
no t  be  per fo rmed unt i l  immedia te ly  be fore  cons t ruc t ion  o f  foundat ions.   
The mater ia l  f rom the excavat ion sha l l  be  p laced in  a  pos i t ion  tha t  wi l l  
min imize  obs t ruc t ions  to  t ra f f i c  and in te r fe rence wi th  sur face  dra inage.  

Al l  surp lus  excavated  mater ia l  sha l l  be  removed and proper ly  d isposed 
o f  wi th in  48  hours  by  the  cont rac tor ,  as  d i rec ted  by the  Engineer .   Af te r  
each excavat ion is  comple ted ,  the  cont rac tor  sha l l  no t i fy  the  Engineer 
fo r  inspec t ion ,  and under  no  c i rcumstances  sha l l  any  underground 
mater ia ls  o r  equ ipment  be  covered wi th  f i l l  w i thout  the  approva l  o f  the 
Engineer .  

Excavat ion  and back f i l l  sha l l  be  in  accordance wi th  the  requ i rements  o f  
Subsec t ion 203-5  o f  the spec i f ica t ions .   At  the  end o f  each work ing 
per iod ,  a l l  excavat ions  sha l l  be  bar r icaded or  covered,  o r  bo th ,  to 
p rov ide  sa fe  passage fo r  pedes t r ian  and veh icu la r  t ra f f i c .  

Excavat ions  in  the  s t ree t  o r  h ighway sha l l  be  per fo rmed in  such a  manner 
tha t  no t  more  than one t ra f f i c  lane  is  res tr ic ted  a t  any  t ime,  un less 
o therwise  prov ided in  the Spec ia l  Prov is ions .  

Sidewalk  and pavement  excavat ions  sha l l  be  kept  we l l  covered and 
pro tec ted  to  p rov ide  sa fe passage fo r  pedes t r ian  and veh icu la r  t ra f f ic  
un t i l  permanent  repa i rs  are  made. 

Signa l  and l igh t ing po le  foundat ions  sha l l  be  se t  f lush  wi th  the  ex is t ing 
or  new curb  and s idewalk  o r  f lush  wi th  the  f in ished grade where  there  is  
no  curb  or  s idewalk ,  except  in  s loped areas  they  sha l l  be  as  shown on 
the  pro jec t  p lans .   The d imens ions  and loca t ions  o f  foundat ions  sha l l  be 
as  spec i f ied  on  the  pro ject  p lans ;  however ,  the  Engineer  may d i rec t  tha t  
changes be  made in  loca t ions  due to  obs truc t ions  or  o ther  ex is t ing 
cond i t ions .   The cont rac tor  sha l l  ver i fy  top  o f  foundat ion  e leva t ions  wi th 
the  Engineer  p r io r  to  foundat ion  cons t ruc t ion .  

Concre te  sha l l  be  p laced in  ho les wh ich  have been augered aga ins t  
und is tu rbed ear th .   I f  the mater ia l  in  the  bo t tom o f  the  ho le  is  no t  f i rm 
and s tab le ,  i t  sha l l  be  compacted  or  t rea ted  as  d i rec ted  by  the  Engineer .   
The wa l ls  and the  bo t toms o f  the  ho les  sha l l  be  thorough ly  mo is tened 
pr io r  to  p lac ing the  concre te .  

I f  the  so i l  i s  no t  s tab le  and a  ho le  cannot  be  augered,  fo rms sha l l  be 
used.   They  sha l l  be  o f  the  proper  s ize  and d imens ions  and sha l l  be  r ig id  
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and secure ly  b raced.   The fo rms and the  bo t toms o f  the  ho les  sha l l  be 
thorough ly  mo is tened pr ior  to  p lac ing the  concre te .  

I f  the  Engineer  requ i res  foundat ions  to  be  la rger  or  deeper  than on  the 
p lans  because o f  so i l  cond i t ions ,  the  add i t iona l  work  wi l l  be  pa id  fo r  in  
accordance wi th  the  prov is ions  o f  Subsec t ion  109.04  o f  the 
spec i f i ca t ions .  

Anchor  bo l ts  and condu i t  s tubs sha l l  be p laced and he ld in  proper 
a l ignment ,  pos i t ion ,  and he igh t  dur ing the  p lac ing and v ib ra t ing o f  
concre te .   A l l  po le  foundat ions  sha l l  se t  fo r  th ree days  pr io r  to  po le 
ins ta l la t ion  except  fo r  types  J ,  K,  Q and R po le  foundat ions  wh ich  sha l l  
se t  fo r  seven days .  

Before  the  concre te  fo r  cab ine t  foundat ions  has  se t ,  depress ions  sha l l  
be  made around the  anchor  bo l ts  fo r  ad jus tment  o f  the  cab ine t  leve l ing 
nu ts .  

731-3 .03 Base Plates  and Poles:  

Anchor  bo l ts ,  washers ,  and nu ts  requ i red  fo r  re loca t ing ex is t ing po les 
sha l l  be  fu rn ished by  the  cont rac tor .  

Po les  sha l l  be  dr i l led  and tapped fo r  mount ing hardware  as  shown on 
the  Standard  Drawings .   Use o f  th rough bo l ts  wi l l  no t  be  permi t ted .   
Po les  wi l l  be  re jec ted  i f  holes  a re  no t  p roper ly  pos i t ioned fo r  the  requ i red  
mounts .  

A l l  s tee l  po les  sha l l  be  p lumbed to  the  ver t ica l  wi th  a l l  mast  a rms,  s igna l  
heads  and lumina i res  ins ta l led .  

Sidewalks ,  curbs ,  gu t te rs ,  pavement ,  base mater ia l ,  lawns,  p lan ts ,  and 
any  o ther  improvements  removed,  b roken,  o r  damaged by  the  
cont rac tor 's  opera t ions  sha l l  be  rep laced or  recons t ruc ted  wi th  mater ia ls  
in  accordance wi th  these spec i f i ca t ions .   The rep laced or  recons t ruc ted 
improvements  sha l l  be le f t  in  a  serv iceab le  cond i t ion  sa t is fac to ry  to the 
Engineer ,  and sha l l  con form to  these spec i f i ca t ions where  app l icab le .  

Where  ex is t ing po le  ins ta l la t ions  are  to  be  mod i f ied ,  mater ia ls  and 
equ ipment  sha l l  be used, sa lvaged, o r  d isposed of  as  spec i f ied  in the 
Spec ia l  Prov is ions  and as d i rec ted  by  the  Engineer.  

Wood po les  sha l l  be  p laced in  the  ground to  a  depth  o f  a t  leas t  6  fee t .   
Af te r  each wood po le  is  se t  in  the  ground, the  pole  sha l l  be  back f i l led 
wi th  se lec ted  back f i l l .   Back f i l l  sha l l  be  f ree  o f  la rge  rocks  and debr is ,  
and p laced in  layers  o f  no more  than 6  inches  be fore  compact ion .   Each 
layer  sha l l  be  mois tened and thorough ly  compacted  to  the  sa t is fac t ion 
o f  the  Engineer .  

Ex is t ing po les  sha l l  be  e i ther  re loca ted  or  used in  p lace  as  spec i f ied  in 
the  pro jec t  p lans .   The cont rac tor  sha l l  inspec t  the  po les  and prov ide  
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the  mater ia ls  and work  necessary  to  recond i t ion  the  po les  so  they  can 
be  reused.   Ho les le f t  in  the  shaf ts  o f  ex is t ing po les ,  due to remova l  o f  
i tems such as  s igna l  mount ing assembl ies ,  sha l l  be repa i red  and pa in ted 
wi th  a  z inc  ga lvan ized pa in t .  

I f  any  po les  are  damaged by  the  cont rac tor 's  opera t ions ,  such repa i rs  or  
rep lacements  sha l l  be  a t  no  add i t iona l  cos t  to  the  Depar tment .   I f  the 
Engineer  o rders  add i t iona l  work  to  be  done fo l lowing the  cont rac tor 's  
inspec t ion  o f  the  po les ,  such work wi l l  be  pa id fo r  as  p rov ided in 
Subsec t ion  109.04  o f  the  spec i f i ca t ions .  

New po les  tha t  a re  damaged by  improper  d r i l l ing o f  ho les  wi l l  be  
re jec ted .  

731-3 .04 Removing and Replacing Improvements:  

Wherever  a  par t  o f  a  sec t ion  or  s lab  o f  ex is t ing concre te  or  s idewalk  o r  
curb  is  damaged by  the  cont rac tor ,  the  en t i re  sec t ion  be tween expans ion 
jo in ts  sha l l  be  removed and the  concre te  recons t ruc ted  as  d i rec ted  by 
the  Engineer .  

A l l  a reas  o f  concre te s idewalks  and dr iveways  and a l l  a reas  o f  Por t land 
cement  concre te  and aspha l t ic  concre te  pavements  to  be  removed sha l l  
be  ou t l ined  and cu t  to  a  min imum depth  o f  1 -1 /2  inches  wi th  an  abras ive 
type  saw pr io r  to  remov ing the  mater ia l .   The cu t  fo r  the  remainder  o f  
the  requ i red depth  may be  made by any  method sa t is fac to ry to  the 
Engineer .   Saw cu ts  sha l l  be  neat  and t rue  wi th  no  shat te r ing or  ch ipp ing 
o f  concre te  ad jacent  to  the  ou ts ide  o f  the  remova l  a rea .  

731-4 Method of  Measurement:  

The s t ruc tu ra l  suppor ts  and foundat ions  fo r  t ra f f i c  s igna ls  and h ighway 
l igh t ing w i l l  be  measured as  a un i t  fo r  each type o f  suppor t  and 
foundat ion  fu rn ished and ins ta l led .  

Mod i f ica t ion  o f  ex is t ing po les  and mast a rms wi l l  be  measured as  a un i t  
fo r  each po le  o r  mast  a rm mod i f ied .  

731-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  suppor ts  and foundat ions  fo r  s igna ls  and 
l igh t ing,  measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  
un i t  p r ice  each,  fo r  the  type  o f  suppor t  o r  foundat ion  des ignated  in  the 
b idd ing schedu le ,  comple te  in  p lace ,  wh ich  pr ice  sha l l  be  fu l l  
compensat ion  fo r  the  work  descr ibed and spec i f ied  here in  and on  the 
p lans ,  inc lud ing a l l  hardware ,  wi re ,  excavat ion ,  back f i l l  and  inc identa ls  
necessary  to  comple te  the  work .  

The accepted quant i t ies of  mod i fy  po le  and mod i fy  mast  a rm,  measured 
as  prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  each,  for  
the  type o f  po le  o r  mast  a rm des ignated  in  the b idd ing schedu le  to be 
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mod i f ied ,  wh ich pr ice shal l  be  fu l l  compensat ion  for  the  work  descr ibed 
and spec i f ied  here in  and on  the  p lans ,  inc lud ing a l l  par ts ,  hardware  and 
inc identa ls  necessary  to  comple te  the  work .  

No measurement  o r  d i rect  payment  wi l l  be  made fo r  anchor  bo l ts ,  the 
cos t  be ing cons idered as  inc luded in  the  un i t  p r ice  pa id  fo r  foundat ions .  

SECTION 732 ELECTRICAL UNDERGROUND MATERIAL:  

732-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing and ins ta l l ing 
e lec t r ica l  condu i t ,  conductors ,  and pu l l  boxes  for  t ra f f i c  s igna ls  and 
h ighway l igh t ing inc lud ing jack ing,  d r i l l ing,  excavat ing,  back f i l l ing,  and 
compact ing a t  the  loca t ions  des ignated  on  the  pro jec t  p lans  and in 
accordance wi th  the de ta i ls  shown on the  p lans and the  requ i rements  o f  
these spec i f i ca t ions .  

732-2 Mater ia ls :  

732-2 .01 Electr ica l  Conductors:  

Elec t r ica l  conductors  sha l l  be  s t randed or  s ingle  conductor ,  
thermop las t ic  insu la ted  e lec t r ica l  wi re  o r  cab le .   Conductors  sha l l  
con form to  the  spec i f i cat ions  o f  the  NEC,  UL,  and o ther app l icab le 
indus t ry  s tandards .  

Wi re  and cab le  fo r  t ra f f i c  s igna l ,  h ighway l igh t ing and o ther  e lec t r ica l  
sys tems sha l l  be  UL l i s ted  and ra ted  fo r  600-vo l t  opera t ion .   The UL 
labe l  sha l l  be  present  on each ree l ,  co i l  o r  con ta iner  o f  wi re  o r  cab le .   
When requested ,  the  cont rac tor  sha l l  submi t  to  the  Engineer  the 
manufac turer ’s  wr i t ten  cer t i f i ca t ion  tha t  the  produc t  con forms to  the 
requ i rements  o f  these spec i f i ca t ions .  

Al l  s ingle  conductors ,  except  de tec tor  lead- in  cab les ,  sha l l  have p la in ,  
d is t inc t ive and permanent mark ings  on the ou ter  sur face  th roughout the 
en t i re  length  showing the manufac turer ’s  name or  t rademark ,  insu la t ion 
type  le t te r  des ignat ion ,  conductor  s ize ,  vo l tage ra t ing and the  number  o f  
conductors  in  the  cab le .  

The wi re  sha l l  be  annea led  copper  and sha l l  be  uncoated  un less 
o therwise  spec i f ied .   The wi re  sha l l  be  so l id  fo r  number  10  AWG and 
smal le r ,  con forming to  the  requ i rements  o f  ASTM B3 fo r  annea led  bare 
copper wi re .   Conductors fo r  s izes  number  8 AWG and la rger  sha l l  be 
s t randed and sha l l  con form to  ASTM B8 fo r  Class  B s t rand ing.   Un less 
o therwise  spec i f ied ,  the  conductors  sha l l  be insu la ted  wi th  THW grade 
thermop las t ic  compound and sha l l  meet the requi rements  o f  UL 83 .   
Insu la t ion co lo rs  sha l l  be  permanent and an in tegra l  par t  o f  the 
insu la t ion  and sha l l  no t  be  app l ied  as  a  sur face  t rea tment  o f  coa t ing.   
The insu la t ion  th ickness  sha l l  con form to  the  requ i rements  o f  the  NEC.   
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Conductor  insu la t ion  sha l l  be  a  so l id  co lo r  as  spec i f ied  in  the  conductor  
tab le  un less  o therwise  spec i f ied .   The co lo r  sha l l  be  cont inuous  over  the 
en t i re  length  o f  the  conductor .  

(A)   Traf f ic  Signal  and Highway Light ing Conductors:  

Conductors  used fo r  t ra f f i c  s igna l  and h ighway l i gh t ing sys tems sha l l  
con form to the  requ i rements  o f  the  fo l lowing tab le .   The min imum 
conductor  s izes  sha l l  be  as  shown in  the  fo l lowing tab le  un less  o therwise 
spec i f ied .  

CONDUCTOR  TABLE 
  INSULATION CONDUCTOR 

CIRCUIT SIGNAL PHASE OR 
FUNCTION 

 
COLOR 

 
TYPE 

Min imum 
Th ick .  
(MILS)  

Min imum 
Gauge 
(AWG)  

 
TYPE 

Veh ic le  
Signa ls  

Red In te rva l  
Ye l low In te rva l  
Green In te rva l  

Red 
Ye l low 
Green 

THW 
THW 
THW 

45 
45 
45 

12 
12 
12 

 

Pedest r ian  
Signa ls  

In t l .  Symbol  
Hand/Man 

Red 
Green 

THW 
THW 

45 
45 

12 
12  

Pedest r ian  
Push-But ton  

Pedest r ian  
Detec t ion Orange THW 45 12  

Ser ies  
L igh t ing  Ser ies  Loop Black  THW 

5 kv 150 8  S  

Highway 
L igh t ing  Mul t ip le  L igh t ing  Black  THW 45 12  

L igh t ing  
in  Po le  

Pu l l  box  to  
Lumina i re Black  XHHW 30 12 S  

Sign  
L igh t ing  Mul t ip le  L igh t ing  Black  THW 45 12  

Common Common Lead Whi te  THW 45/60 12 /8  

Spares Unused Leads 
Brown 

or  
Black  

THW 45 12  

Detec t ion Detec tor  
Roadway Loops 

Black  
Orange 

THWN 
in  PVC 
Tub ing  

15 
31 

14 
 

S  
 

Detec t ion Loop Detec tor  
Lead in  Cab le 

Clear  
Black  

PE 
Fo i l  

Sh ie ld  
Viny l  

32 
 

14 /16 /18 
 

STP 
 

Detec t ion Magnetometer  
Lead in  Cab le 

Red 
Black  
Green 
Whi te  

PE 
in  

PVC 
Jacket 

18 
18 
18 
18 

18 
18 
18 
18 

S4C 
 
 
 

 

Serv ice  
Serv ice  Common 

Bond 
 
 

B lack  
Whi te  
Green 

or  
Bare  

THW 
THW 

AS 
AS 
AS 

 
 

AS 
AS 
8  
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CONDUCTOR  TABLE 
Legend: 
 
AS =  As  Spec i f ied ;      PE =  Po lye thy lene;      S =  St randed; 
STP =  St randed,  twis ted  pa i r ;      S4C =  St randed,  4  Conductor  

 
(1 )  Roadway Loop Detector  Wire:  

Roadway loop de tec tor  wi re  sha l l  be  a  fac to ry  assembled  combina t ion  of  
PVC tub ing and wi re .   Loop de tec tor  wi re  sha l l  be s t randed number  14 
AWG copper ,  ra ted  a t  600 vo l ts  wi th  THWN insu la t ion .   The wi re  sha l l  
be  enc losed in  a  fac to ry  ex t ruded PVC f lex ib le  tub ing by  the  wi re  
manufac turer .   Cont rac tor  assembly  o f  the  wi re  in  the  f lex ib le  tub ing wi l l  
no t  be  acceptab le .  

The PVC tub ing sha l l  be UL FR-1  ra ted  a t  105 degrees  C and have a 
mois tu re  absorp t ion  o f  less  than 1  percent .   The wa l l  th ickness  sha l l  be 
31  ±  3  mi ls  wi th  a  nomina l  inner  d iameter  o f  0 .186 inches .   The tub ing 
sha l l  be  orange in co lo r ,  be  h igh ly  res is tan t  to chemica ls  and o i ls ,  and 
have a  d ie lec t r ic  s t rength o f  900 vo l ts  per  cent imeter .  

(2 )  Wire  Mark ing Tags:  

Wire  mark ing tags  sha l l  be  made o f  f lame re ta rdant  re in fo rced epoxy 
tape 5 .5  mi ls  in  th ickness and 1 /4  inch  min imum wid th .   The tape sha l l  
be  f lex ib le ,  res is tan t  to  o i l  and  water ,  and have a  pressure  sens i t i ve 
acry l ic  adhes ive  back ing.   The adhes ive  sha l l  be  a  h igh  tack  adhes ive 
wi th  good adhes ion  to c lean neoprene,  hypa lon ,  ny lon  and PVC 
insu la t ion  mater ia ls .   The f i lm mater ia l  sha l l  con form to  the  f lame 
re ta rdant  requ i rements  o f  UL 510 and be  ra ted  a t  150 degrees  C.   
Appropr ia te  numbers  and le t te rs  sha l l  be  pr in ted  on  wi re  tags  fo r  
conductor  iden t i f i ca t ion .  

(B)   Cable:  

(1 )  Shie lded Cable:  

Shie lded cab le  used fo r  loop  de tec tor  lead- in  cab le  and te lephone 
coord ina t ion  in te rconnect  c i rcu i ts  sha l l  be  two-conductor ,  s t randed, 
twis ted  pa i r ,  a luminum-polyes ter  fo i l  sh ie ld  wi th  100 percent  coverage, 
t inned copper  wi th  po lye thy lene insu la t ion ,  v iny l  jacke ted ,  ra ted  a t  600 
vo l ts  and 60  degrees  C,  and sha l l  be  in  conformance wi th  UL and the 
fo l lowing tab le :  
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TABLE FOR SHIELDED CABLE 
AWG Size  Number  14 16 
St rand ing 19  x  27 19  x  29 
Insu la t ion  Th ickness ,  inches 0 .032 0 .032 
Jacket  Th ickness ,  inches 0 .035 0 .032 
Outs ide  Diameter ,  inches 0 .340 0 .274 
Ground Wire  AWG Number  16 18 
Nomina l  Capac i tance*  (pF/ f t )  24 24 
Nomina l  Capac i tance**  (pF/ f t )  47 47 
Notes :  
 
*  Capac i tance be tween conductors .  
* *  Capac i tance be tween one conductor  and another conductor  
 connected  to  the  sh ie ld .  

 
(2 )  Instrumentat ion Cable:  

Ins t rumenta t ion  cab le  normal ly  used fo r  magnetometer  de tec tors sha l l  
be  a  number  20  AWG four-conductor ,  low-capac i tance cab le  su i tab le  fo r  
bo th  condu i t  and d i rec t  bur ia l .  

The cab le  sha l l  be round and be  less  than 0 .25  inches  in  overa l l  
d iameter .   The jacke t  sha l l  be  a  weatherproo f ,  h igh  dens i ty ,  heavy  du ty,  
abras ion  res is tan t ,  po lye thy lene mater ia l  wi th  a  min imum th ickness  o f  
0 .032 inches .  

The cab le  sha l l  have an  in te r io r  mo is tu re  penet ra t ion  bar r ie r  to  p revent 
cap i l la ry absorp t ion o f  water  and be su i tab le  fo r  a tempera ture range o f  
-60  degrees  C to  +80 degrees  C.  

Each conductor  sha l l  have thermop las t ic  insu la t ion  wi th  a  min imum 
th ickness  o f  0 .018 inches .   The conductor  to  conductor  capac i tance sha l l  
no t  be grea ter  than 18 p ico farads  per  foo t  fo r  adjacent  pa i rs  and 15 
p ico farads  per  foo t  fo r  d iagona l  pa i rs  wi th  a l l  o ther  conductors 
d isconnected .  

(3 )  IMSA Cable:  

IMSA cab le  sha l l  be  used on ly  when spec i f ied  on  the  p lans .   IMSA s igna l  
cab les  sha l l  be  po lye thylene insu la ted copper  conductors ,  po lyv iny l  
ch lo r ide jacke ted ,  ra ted at  600 vo l ts  fo r  use  in  underground condu i t  o r  
as  aer ia l  cab le  conforming to  In te rna t iona l  Mun ic ipa l  S igna l  Assoc ia t ion 
Spec i f ica t ion  No.  19-1 .  

The IMSA-19 cab le  sha l l  be  prov ided wi th the number  and s ize o f  
conductors  as  spec i f ied  on  the  p lans .   The cab le  sha l l  use  the  s tandard 
IMSA co lo rs  fo r  conductor  insu la t ion .   The co lo rs  and t racers  sha l l  be 
permanent  and an  in tegra l  par t  o f  the  insu la t ion ,  and sha l l  no t  be 
pa in ted ,  sur face  coated ,  o r  adhered to  sur face .  
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732-2 .02 Electr ica l  Condui t  and Warning Tape:  

Al l  condu i t  and f i t t ings  sha l l  be  l i s ted  by  UL,  and conform to NEC 
s tandards .   Except  as  spec i f ied  be low,  a l l  condu i t  to  be  ins ta l led 
underground or  in  concrete  s t ruc tu res  sha l l  be  r ig id  Po lyv iny l  Ch lor ide 
(PVC)  non-meta l l i c  type  conforming to  the  requ i rements  o f  UL 651 for  
Rig id  Non-Meta l l i c  Condui t .   PVC condu i t  and f i t t ings  sha l l  be Schedu le 
40 ,  heavy  wa l l ,  manufac tured  f rom h igh  impact  mater ia l  and sha l l  be 
ra ted  fo r  use  a t  90  degrees  C.  

Al l  exposed condu i t  and f i t t ings  to  be  ins ta l led  above ground sha l l  be 
the  r ig id  meta l  type  manufac tured  o f  ga lvan ized s tee l  con forming to  
requ i rements  o f  UL 6  fo r  Rig id  Meta l l i c  Condu i t .   Non- th readed coup l ings 
sha l l  no t  be  used.   Rig id  meta l  ga lvan ized s tee l  condu i t  bends  sha l l  be 
used fo r  en ter ing pu l l  boxes  tha t  a re  spaced more  than 150 fee t  apar t .  

In te rmed ia te meta l  condui t  may be used in p lace  of  r ig id  meta l  condu i t  
except fo r  serv ice r isers .   Ga lvan ized in te rmed ia te  meta l  condu i t  sha l l  
con form to  the  requ i rements  o f  UL 1242.   In te rmed ia te  meta l  condu i t  and 
f i t t ings  sha l l  be  manufac tured  f rom s tee l  and work  hardened to p rov ide 
h igh  s t rength .   The ex ter io r  wa l l  sha l l  be  ho t -d ip ga lvan ized.   Threads 
sha l l  be fu l ly  cu t  and ga lvan ized a f te r  cu t t ing.   A l l  th readed f i t t ings  sha l l  
be  the  same as  f i t t ings  approved fo r  meta l  condu i t .  

F lex ib le  condu i t  sha l l  be  a  l iqu id - t igh t  f lex ib le  meta l  type  and sha l l  be 
used as  spec i f ied .   The condu i t  sha l l  be  a  f lex ib le  ga lvan ized s tee l  core  
over  wh ich  is  ex t ruded a  PVC cover .   Approved l iqu id - t igh t  f i t t ings  sha l l  
be  fu rn ished and ins ta l led  wi th  the  condu i t .  

Sampl ing and tes t ing  procedures  sha l l  con form to  UL Standards .   
Samples  fo r  tes t ing,  when requested  by  the Engineer ,  sha l l  be  fu rn ished 
a t  no add i t iona l  cos t  to  the  Depar tment .   Samples o f  condu i t  sha l l  be 
tes ted  by  UL s tandards  and be  approved fo r  use  by  the  Engineer  p r ior  
to  ins ta l la t ion  on  the  pro jec t .  

Condu i t  warn ing tape sha l l  be a 4 -mi l  iner t  p las t ic  f i lm spec ia l ly  
fo rmula ted  fo r  p ro longed use underground.   A l l  tape  sha l l  be  h igh ly 
res is tan t  to  a lka l is ,  ac ids ,  and o ther  des t ruc t ive  agents  found in  the  so i l .  

Tape sha l l  have a  cont inuous  pr in ted  message warn ing o f  the  loca t ion 
o f  underground condu i ts .   The message sha l l  be  in  permanent  ink 
spec i f i ca l ly  fo rmula ted  fo r  p ro longed underground use and sha l l  bear  the 
words ,  “CAUTION -  ELECTRIC L INE BURIED BELOW” in  b lack  le t ters  on 
a  red  background. 

732-2 .03 Pul l  Boxes:  

Precas t  re in fo rced concrete  pu l l  boxes ,  covers and ex tens ions sha l l  be 
ins ta l led  and loca ted  as  shown on the  pro jec t  p lans  and sha l l  be  the s ize 
spec i f ied .  

TABLE OF CONTENTS INDEX



SECTION 732 

852 
 

Ch ipped or  c racked pu l l  boxes ,  covers ,  and ex tens ions wi l l  no t  be 
accepted .  

Por t land cement  concre te sha l l  con form to  the  requ i rements  o f  Sec t ion 
1006 o f  the  spec i f i ca t ions fo r  Class  B concre te .   When requested  by  the 
Engineer ,  pu l l  boxes ,  covers ,  and ex tens ions  sha l l  be  fu rn ished fo r  
tes t ing a t  no  add i t iona l  cos t  to  the  Depar tment .  

Covers  sha l l  be  marked as  fo l lows:  

  “A.D.O.T.  ELECTRICAL HIGH VOLTAGE”  

Mark ings  sha l l  be  c lear ly  de f ined and un i form in  depth  and sha l l  be 
p laced para l le l  to  the long s ide  o f  the cover .   Le t te rs  sha l l  be  1 inch 
h igh .  

732-2 .04 Meta l  Junct ion Boxes:  

Meta l  junc t ion  boxes  and covers  fo r  ins ta l la t ion  in concre te  s t ruc tu res 
sha l l  be  fabr ica ted f rom a min imum of  16  gage type 304 s ta in less  s tee l .   
A l l  seams sha l l  be  cont inuous ly  we lded and sha l l  con form to  the  
d imens ions and de ta i ls  shown on the  pro jec t  p lans.   A neoprene gasket 
wi th  a  th ickness  o f  1 /8  inch  sha l l  f i t  be tween the  box  and the  cover .   The 
cover  sha l l  be  made to  f i t  secure ly  and sha l l  be he ld  in  p lace wi th  a 
min imum of  four  s ta in less  s tee l  mach ine  screws.   Tabs  fo r  ease of  
ins ta l la t ion  may be  a t tached to  the  junc t ion  box  a t  the  op t ion  o f  the 
cont rac tor .  

732-3 Construct ion Requirements:  

732-3 .01 Insta l la t ion of  Electr ica l  Condui t  and Pul l  Boxes:  

Condu i t  runs  shown on the  pro jec t  p lans  sha l l  be  changed to  avo id 
underground obs t ruc t ions as  d i rec ted  by  the  Engineer .  

The cont rac tor  may,  a t  i t s  op t ion  and a t  no add i t iona l  cos t  to  the 
Depar tment ,  use  a la rger  s ize  condu i t  than spec i f ied  prov ided the la rger 
s ize  is  con t inuous  fo r  the en t i re  length  o f  the  run  f rom out le t  to  ou t le t .   
Reduc ing coup l ings  wi l l  no t  be  permi t ted .   Changes in  the  loca t ion and 
s ize  shown on the  pro jec t  p lans  sha l l  be  documented by  the  contrac tor  
and submi t ted  to  the  Engineer .  

The PVC condu i t  sha l l  be  cu t  square  and t r immed to  remove a l l  rough 
edges.   Condu i t  connect ions  sha l l  be  o f  the so lvent  we ld  type .   Purp le 
p r imer  conforming to  the  requ i rements  o f  ASTM F656 sha l l  be  app l ied  to 
the  jo ined sur faces  pr io r  to  use  o f  cement .   The jo in t  cement  sha l l  be 
the  gray  PVC cement  conforming to  the  requ i rements  o f  ASTM D2564.   
Where  a  connect ion  is  made to  s tee l  condu i t ,  the  coup l ing used sha l l  be 
a  PVC female  adapter .  
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Expans ion f i t t ings  sha l l  no t  be  ins ta l led in  PVC condu i t  runs  be tween 
two pu l l  boxes  un less  o therwise  spec i f ied .   Expans ion  f i t t ings  sha l l  be  
ins ta l led  in condu i t  runs  in  wh ich  bo th  ends  o f  the condu i t  a re  f ixed  in 
p lace  such as  be tween two foundat ions .   Expansion  f i t t ings  sha l l  be 
ins ta l led  in  condu i t  runs  wh ich  c ross  any  expans ion  jo in t  in  a  concre te 
s t ruc tu re .   Approved expans ion  f i t t ings  sha l l  a l low fo r  a  l inear  thermal 
expans ion  o f  up  to  6  inches .  

I f  a  t rench has  to  be  le f t  open overn igh t ,  a  min imum of  6  inches  o f  back f i l l  
mater ia l  sha l l  be  used as a  p ro tec t ive  cover to  e l imina te  cont rac t ion o f  
the  condu i t  sys tem.   The back f i l l  mater ia l  sha l l  be  removed i f  f ina l  
inspec t ion  by  the  Engineer  has  no t  been made. 

Back f i l l  con ta in ing la rge  rock ,  pav ing mater ia ls ,  c inders ,  la rge  or  sharp ly 
angu lar  subs tance,  o r  cor ros ive mater ia l ,  sha l l  no t  be  p laced in  an 
excavat ion  where  mater ia ls  may damage raceways,  cab le ,  o r  o ther 
subs t ruc tures  or  p revent adequate  compact ion  o f  f i l l  o r  con t r ibu te  to 
cor ros ion  o f  raceways ,  cab les  or  o ther  subs t ruc tures .  

Where  necessary  to  p revent  phys ica l  damage to  the  raceway or  cab le ,  
p ro tec t ion  sha l l  be  prov ided in  the  form o f  granu lar  o r  se lec ted  mater ia l ,  
su i tab le  runn ing boards ,  su i tab le  s leeves ,  o r  o ther approved means. 

Excavat ion  and back f i l l  sha l l  be  in  accordance wi th  the  requ i rements  o f  
Subsec t ion  203-5  o f  the  spec i f i ca t ions .  

Al l  PVC condu i t  sha l l  be s to red  and hand led  in  an approved manner to 
min imize  u l t rav io le t  de ter io ra t ion  due to  exposure  to  sun l igh t .  

Condu i ts  in  p ro tec ted areas  such as beh ind  curbs ,  in  s idewalks ,  e tc . ,  
tha t  a re no t  sub jec t  to  any  veh icu la r  t ra f f i c  sha l l  be  a t  a  min imum depth 
o f  18  inches .   Condu i ts  ins ta l led  under  roadways,  dr iveways  or  any  open 
areas  where  i t  i s  poss ib le  fo r  veh ic les  to  d r ive  and condu i ts  wi th 
conductors  tha t  have vo l tages  over  250 vo l ts ,  sha l l  be  a t  a  min imum 
depth  o f  30  inches .   When condu i t  in  p ro tec ted  and open areas  cannot 
be  ins ta l led  a t  the  min imum depths ,  i t  sha l l  be  encased in  concre te .  

Where  spec i f ied  due to  sha l low t rench ing depths ,  the  condu i t  sha l l  be 
encased in  a  min imum of  3  inches  o f  concre te .   The condu i t  sha l l  be 
suppor ted  wi th  masonry b lock  or  b r ick  on  10- foo t  cen ters ,  dur ing 
encasement ,  so  tha t  the  condu i t  wi l l  be  comple te ly  encased. 

Ins ta l la t ion  o f  condu i t  fo r  underground pr imary  serv ice  sha l l  con form to 
the  u t i l i t y  company requ i rements ,  loca l  codes  and the  Spec ia l  
Prov is ions .   Condu i t  ins ta l led  in  ra i l road r igh t -o f -way sha l l  be  to  the 
depth  spec i f ied  by  the  ra i l road company. 

Except  fo r  fac to ry  bends ,  condu i t  bends sha l l  have a  rad ius  o f  no t  less 
than tha t  spec i f ied  in  the NEC.   Condu i t  sha l l  be  bent  wi thout  c r imp ing 
or  f la t ten ing,  us ing the  longes t  rad ius  prac t icab le .  
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Ex is t ing underground condu i t  to  be  incorpora ted  in to  a  new sys tem sha l l  
be  c leaned and b lown out  wi th  compressed a i r .  

Condu i t  fo r  fu tu re  use  sha l l  have a  number  8  AWG bare  bond wi re 
ins ta l led  wi th  a t  leas t  2  fee t  o f  pu l l  w i re  doub led back  in to  the condu i t  
and capped. 

A 3- inch  “Y”  sha l l  be  cu t  in to  the face  o f  the curb d i rec t ly  over condu i t  
loca ted  under  curbs .  

The cont rac tor  sha l l  p lace  warn ing tape in  a l l  t renches  in  wh ich  new 
condu i t  is  p laced.   A l l  warn ing tape sha l l  be  bur ied a t  a  depth  o f  6  to  8 
inches  be low the  f in ished grade.  

Condu i t  en ter ing pu l l  boxes  sha l l  te rmina te  a  min imum of  3  inches  ins ide 
the  box  wa l l .   The condu i t  sha l l  be  be tween 2  and 4  inches  above the 
bo t tom o f  the  pu l l  box  and sha l l  be  s loped to  fac i l i ta te  pu l l ing o f  
conductors .   Condu i t  en ter ing th rough the  bo t tom of  a  pu l l  box  sha l l  be 
loca ted  near  the  s ides  and ends  in  o rder  to  leave the  major  in te r io r  
por t ion  c lear .   At  a l l  ou t le ts ,  condu i ts  sha l l  en ter  f rom the  d i rec t ion  o f  
the  run  and a l low fo r  expans ion  and cont rac t ion .  

Rig id  meta l  condu i t  bends sha l l  be  used fo r  en ter ing pu l l  boxes  tha t  a re 
spaced more  than 150 fee t  apar t .   The bends sha l l  be  90  degrees  and 
be  o f  the  same d iameter  as  the  connect ing condu i t .   The bends sha l l  be 
wrapped wi th  an  approved PVC tape.  

Condu i t  ends  sha l l  be  capped wi th  condu i t  end cap f i t t ings  un t i l  w i r ing 
is  s ta r ted .   When end caps  are  removed,  PVC ends sha l l  be  prov ided 
wi th  an  approved condu i t  end be l l .   End be l ls  sha l l  be  ins ta l led  pr io r  to 
the  ins ta l la t ion  o f  the  conductors .   Approved insu la ted ground ing 
bush ings  sha l l  be  used on  s tee l  condu i t  ends .  

Condu i t  embedded in  concre te  s t ruc tu res  sha l l  be  secure ly  a t tached to 
the  re in fo rc ing s tee l  a t  in te rva ls  o f  approx imate ly  12  inches .   Expans ion 
f i t t ings  sha l l  be  ins ta l led  where  condu i t  c rosses expans ion  jo in ts  in  the 
s t ruc tu re .   Where  bond ing is  no t  con t inuous ,  expans ion  f i t t ings  sha l l  be 
prov ided wi th  a  bond ing jumper  o f  number  6  AWG f lex ib le  wi re .   Where 
i t  i s  no t  poss ib le  to  use expans ion  f i t t ings ,  s leeves  o f  su f f ic ien t  s ize 
sha l l  be  ins ta l led  to  p rov ide  a  min imum 1/2- inch  c learance be tween the 
condu i t  and the  ins ide wa l l  o f  the  s leeve.   The s leeve sha l l  be 
d iscont inuous  a t  the  expans ion  jo in ts .  

A l l  ex is t ing condu i ts  and condu i t  embedded in  concre te  s t ruc tures  sha l l  
be  c leaned ou t  wi th  a  mandre l  and b lown out  wi th  compressed a i r .  

Condu i t  sha l l  be  ins ta l led under  ex is t ing pavement  by  jack ing or  d r i l l ing 
methods  approved by the Engineer .   Open t rench excavat ion  across  an 
ex is t ing roadway sha l l  not  be  permi t ted  wi thout  the  wr i t ten  permiss ion 
o f  the  Engineer .   Jack ing and dr i l l ing p i ts  sha l l  be kept  2  fee t  c lear  o f  
the  edge o f  the pavement.   Pu l l  boxes  sha l l  be  insta l led  in accordance 
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wi th  the  de ta i ls  shown on the  pro jec t  p lans  and the  s tandard  drawings .   
Pu l l  boxes  sha l l  be  ins ta l led  f lush  wi th  the  f in ished grade and when in 
concre te  sha l l  have a  1 /2- inch  fe l t  expans ion  jo in t  ins ta l led  around a l l  
s ides  o f  the  pu l l  box .   Junc t ion  boxes  p laced in  concre te  s t ruc tu res  sha l l  
be  f lush  wi th  the  f in ished concre te  sur face .  

732-3 .02 Wir ing Procedures:  
 

(A)   Genera l :  

Wir ing sha l l  con form to the  regu la t ions  and codes l i s ted in  Subsec t ion 
730-3  o f  the  spec i f i ca t ions ,  and o f  the  NEC,  and sha l l  be  UL l i s ted  and 
bear  the  UL labe ls  and the  fo l lowing requ i rements :  

The conductors  sha l l  be  pu l led  in to  runs  in  a  smooth  cont inuous  manner,  
avo id ing contac t  wi th  sharp  ob jec ts  tha t  migh t  damage the  insu la t ion .   
Approved lubr ican ts  sha l l  be  used fo r  inser t ing conductors  in  condu i t .   
Be fore  ins ta l la t ion ,  conductor  ends  sha l l  be  taped fo r  mo is tu re 
p ro tec t ion  un t i l  connect ions  are  made. 

Conductors  sha l l  have a  min imum of  36  inches  o f  s lack  f rom the  condu i t  
end be l l  in  the  pu l l  box .  

Al l  ungrounded ba l las t  p r imary  leads  sha l l  be  pro tec ted wi th  fused in -
l ine  connectors .   Unfused in - l ine  connectors  sha l l  be  ins ta l led  on  a l l  
ba l las t  secondary  leads .   In - l ine  connectors  sha l l  be  fused wi th  fas t -
ac t ing,  h igh- in te r rup t ing capac i ty  fuses  wi th  a  fau l t  cur ren t  ra t ing o f  100 
k i loamperes a t  600 vo l ts  AC.   The in - l ine  connectors  sha l l  be  water t igh t ,  
non- lock ing and ra ted  a t  600 vo l ts  AC.  

(B)   Spl ices:  

In  c i rcu i ts  where  the  vo l tage does  no t  exceed 600 vo l ts  AC,  sp l ices  sha l l  
be  made u t i l i z ing approved spr ing- type wi re  connectors .   So ldered 
connect ions  wi l l  no t  be  permi t ted  un less so  spec i f ied .   The insu la t ion  for  
the  sp l ice  sha l l  cons is t  o f  two layers  o f  e lec t r ica l  rubber  tape,  four layers 
o f  p las t ic  e lec t r ica l  tape and two layers  o f  f r i c t ion tape.   The tapes  sha l l  
be  secure ly  app l ied  over the  bare  wi re  sp l ice  a rea  and back  on to  the 
or ig ina l  insu la t ion  a  min imum of  1  inch .   A min imum of  th ree  coats  of  
approved l iqu id  waterproo f  sp l ic ing compound shal l  then  be  app l ied  to 
the  sp l ice .   The f in ished sp l ices  sha l l  be  such that  the i r  e lec t r ica l  and 
mechan ica l  charac ter is t ics  and insu la t ion  qua l i ty  are  equa l  to those o f  
the  or ig ina l  cab le .   Conductors  sha l l  be  sp l iced on ly  in  pu l l  boxes,  
te rmina l  compar tments ,  pedes ta ls ,  o r  cab ine ts .  

Sp l ices  fo r  h igh-vo l tage ser ies  l igh t ing conductors  sha l l  be made f rom 
an approved sp l ice  k i t .   The sp l ices  sha l l  cons is t  o f  e i ther  mo lded rubber 
p lug- in  connectors  o r  epoxy  res in  mo ld  type  sp l ice  insu la t ing k i ts  and 
sha l l  be  ra ted  a t  5  k i lovol ts .   The f in ished sp l ice  sha l l  make a  sea led 
waterproo f  connect ion  wh ich  sha l l  be  equa l  to  the  or ig ina l  cab le 
conductors  and insu la t ion.  
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Cab le  used fo r  de tec tor  lead- in  and te lephone in te rconnect  c i rcu i ts  sha l l  
be  run  cont inuous and unsp l iced  to  the  cont ro l le r  cab ine t .   Un less 
o therwise  shown on the  p lans ,  one lead- in  cab le  sha l l  be  ins ta l led  per 
loop de tec tor  except  fo r  6 foo t  by  6  foo t  loop  de tec tors .  

S igna l  c i rcu i t  conductors fo r  each mast  a rm mounted s igna l  assembly 
sha l l  be cont inuous  wi thout  sp l ic ing f rom the pu l l  box ,  ad jacent to  the 
po le ,  to  the  te rmina l  b locks  in  the  mast  a rm assembly .  

(C)   Tagging:  

Al l  conductors  sha l l  be  tagged to  ident i fy  the i r  c i rcu i t  number  or  func t ion 
wi th  wi re  mark ing tags .   The tag  ident i f i ca t ion  sha l l  cor re la te  wi th  the 
conductor  schedu le  shown on the  pro jec t  p lans .   The tags  sha l l  be  
fu rn ished and ins ta l led by  the  cont rac tor .   Each tag sha l l  be wrapped 
en t i re ly  around the conductor  twice .   Each s igna l  wi re  sha l l  be  tagged 
as  to  phase,  co lo r  ind icat ion ,  and func t ion  such as  veh ic le  ind ica t ion ,  
pedes t r ian  ind ica t ion ,  o r  pedes t r ian  push bu t ton  (Phase 1  -  Red,  Ye l low,  
Green,  e tc ) .   Each phase group sha l l  a lso  be  t ied  together  and tagged.   
Each l igh t ing c i rcu i t  wi re  sha l l  be  tagged to  ident i fy  the  c i rcu i t  number  
and o ther  types o f  c i rcu i ts .   B lack  wi res used as  spares  sha l l  be  tagged 
as  spares .  

(D)   Test ing:  

(1 )  Signal  Circui ts :  

Pr io r  to  cont ro l  cab ine t  ins ta l la t ion ,  the  cont rac tor  sha l l  app ly  120 vo l ts  
to  s igna l  c i rcu i ts  and ver i fy  equ ipment  is  opera t iona l .   The Depar tment 
wi l l  connect  f ie ld  wi r ing ins ide  the  cont ro l  cab ine t .  

(2 )  Roadway Light ing Circui ts :  

The cont rac tor  sha l l  connect  f ie ld  wi r ing to  the  load center  te rmina ls .   
L igh t ing c i rcu i ts  sha l l  be  energized fo r  100 hours as  d i rec ted  by  the 
Engineer  p r io r  to  f ina l  acceptance.   Fa i lu res  occurr ing dur ing th is  tes t  
per iod  sha l l  be  cor rec ted .  

Wi res  sha l l  be  tagged in  cont ro l  cab ine ts ,  load  center  cab ine ts ,  pu l l  
boxes ,  te rmina l  compartments  o f  s igna l  mount ing assembl ies ,  or  
wherever  sp l ic ing occurs .  

732-3 .03 Bonding and Grounding:  

Al l  meta l l i c  enc losures such as cab ine ts ,  pedes ta ls ,  po les ,  condu i t  and 
cab le  sheaths  sha l l  be  bonded to  fo rm a  cont inuous  grounded sys tem.  
Non-meta l l i c  por t ions  o f  the  sys tem such as  PVC condu i t  sha l l  have a 
bare  copper  bond wi re  o r  a  green insu la ted  copper  bond wi re  ins ta l led 
wi th  su i tab le  connect ions to  fo rm a cont inuous  grounded sys tem.   In  a l l  
t ra f f i c  s igna l  condu i ts ,  the copper  bond wi re  sha l l  have green insu la t ion .   
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The insu la t ion  sha l l  be  removed f rom the  bond wi re  in  pu l l  boxes  f rom 
the  po in t  a t  wh ich  the  wi re  leaves  the  be l l  end o f  the  condu i t .  

At  each serv ice  d isconnect ,  cab ine t  foundat ion ,  o r  where  o therwise  
spec i f ied ,  an  approved copper -p la ted  ground rod  sha l l  be  ins ta l led .   
Each ground rod sha l l  be a  one-p iece  so l id  rod  o f  the  copper we ld  type 
or  approved equa l  and sha l l  be  a  min imum of  5 /8  inch  in d iameter and 
10  fee t  in  length .   The rod  sha l l  be  dr iven  ver t ica l ly  in to  the  ground to  a 
min imum of  9  fee t  be low the  sur face .   The ground rod  may be  loca ted  in 
a  pu l l  box .   The serv ice  equ ipment  neut ra l  and the  sys tem ground ing 
bond sha l l  be  connected  to  the  ground rod  wi th  a  copper-p la ted  bo l t  or  
a  b rass  bo l t  on  the  ground c lamp. 

Po le  foundat ions  sha l l  have 25  fee t  o f  number  4  AWG bare  copper 
conductor  co i led  and p laced a t  the  bo t tom o f  the  excavat ion  be fore 
concre te  is  poured.   The conductor  sha l l  be  connected  to  the  po le 
ground ing screw in  the  hand ho le  wi th  an  approved lug connector .  

A ground res is tance tes t  sha l l  be  per fo rmed fo r  each ins ta l led  ground 
rod  pr io r  to  f ina l  connect ion  o f  the  u t i l i t y  serv ice .   Po le  foundat ion  co i l  
grounds sha l l  be  tes ted  as  de termined by  the  Engineer  in  the  f ie ld .  

The ground res is tance sha l l  be  measured wi th  a  th ree- te rmina l ,  fa l l  o f  
po ten t ia l ,  d i rec t  read ing,  ba t te ry -powered ear th  tes te r  wi th  a  0 .50-  to 
500-ohm sca le  o r  d ig i ta l  read-out .   The 25-ohm read ing sha l l  be 
approx imate ly  a t  mid  sca le .  

The tes t  sha l l  be  per fo rmed accord ing to  the  manufac turer ’s  ins t ruc t ions 
and OSHA requ i rements .   Two aux i l ia ry  copper  c lad  ground rods  sha l l  
be  dr iven  in to  the  ground a  min imum of  3  fee t .   The la te ra l  spac ing fo r  
each tes t  rod  sha l l  be g iven in  wr i t ing on  the  tes t  repor t  fo rm and the 
spac ing sha l l  be  approved by  the  Engineer .  

A l l  tes ts  sha l l  be per fo rmed in  the  presence o f  the  Engineer  and tes t  
resu l ts  sha l l  be  wr i t ten  down,  da ted ,  and g iven to  the  Engineer  for  
approva l .  

Each ground rod  or  foundat ion  ground sha l l  be  iso la ted  wi th  the  bond 
wi res  d isconnected  when the  tes t  is  be ing per fo rmed.   The res is tance to 
ground sha l l  be 25 ohms or  less .   I f  i t  is  no t ,  add i t iona l  ground rods sha l l  
be  ins ta l led as requ i red  a t  leas t  15 fee t  f rom the or ig ina l  ground and 
sha l l  be bonded to  i t .   The tes t  sha l l  then  be repeated  fo r  mu l t ip le 
grounds as  necessary  to  ach ieve proper  ground ing be low 25 ohms.  As 
many add i t iona l  ground rods  sha l l  be  ins ta l led  as  is  necessary  to  ach ieve 
proper  ground ing o f  25  ohms or  less .  

The tes t  sha l l  be  per fo rmed when the  so i l  i s  d ry .   The cont rac tor  sha l l  
no t  add any  chemica l ,  or  sa l t  so lu t ions  to  any  por t ion  o f  the ground ing 
sys tem.   A l l  ground ing rods  and foundat ion  grounds to  be  tes ted  sha l l  
be  ins ta l led  a  min imum of  10  days  pr io r  to  tes t ing un less  o therwise 
de termined by  the  Engineer  in  the  f ie ld .  
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732-3 .04 Serv ice: 

Serv ice  sys tem components  and the i r  ins ta l la t ion  sha l l  con form to 
regu la t ions  and codes l i s ted  in  Subsec t ion 730-3  o f  the  spec i f i ca t ions ,  
NEC,  UL,  loca l  app l icab le  codes ,  and the  requ i rements  o f  the  u t i l i t y  
company prov id ing serv ice .  

Serv ice  r isers  sha l l  be  PVC-mold  or  ga lvan ized s tee l  as  spec i f ied .   
Fas ten ing o f  the serv ice  r isers  sha l l  be  done th rough the use o f  su i tab le  
s t raps  and wood screws a  min imum of  1 -1 /2  inches  in  length .   Tape, 
na i ls  o r  o ther  means o f  a t tachment  sha l l  no t  be  used.  

Plywood back ing boards,  when requ i red ,  sha l l  be  3 /4 - inch ,  med ium 
dens i ty ,  paper  faced and o f  an appropr ia te  s ize  to  mount  a l l  the 
necessary  components .   An  approved pr imer  and two f in ish  coats  o f  l igh t  
gray  pa in t ,  con forming to  Sec t ion  1002 o f  the spec i f ica t ions ,  and 
acceptab le  to  the  Engineer ,  sha l l  be  app l ied  to  the  p lywood be fore  the 
components  a re  mounted.   Spec ia l  care  sha l l  be  taken to  ensure  tha t  the 
edges are  we l l  sea led .  

Al l  sa fe ty  swi tch  and mul t i -b reaker  enc losures  shal l  be  prov ided wi th  a 
pad lock to p revent  unauthor ized persons f rom opera t ing equ ipment  o f  
d isconnects .   Pad locks  wi l l  be  fu rn ished by  the  Depar tment .  

Meter  sockets ,  when requ i red ,  sha l l  be approved by  the serv ing u t i l i t y  
company.   They  sha l l  be  fu rn ished and ins ta l led  by  the  cont rac tor .   The 
meter  socket  sha l l  be  loca ted  as  shown on the  pro jec t  p lans .   Meter  
serv ice  inspec t ion  sha l l  be  approved by  the  Engineer  p r io r  to  serv ice 
connect ion  by  the  u t i l i t y  company. 

I f  work  is  requ i red  on  ex is t ing h igh  vo l tage and ser ies  l igh t ing c i rcu i ts ,  
the  cont rac tor  sha l l  ob ta in  da i ly  sa fe ty c i rcu i t  c learance f rom the 
Depar tment  and the  serv ing u t i l i t y  company pr io r  to  any  work  be ing done. 

Signs  pa in ted  “Danger -High  Vo l tage”  and “Ar izona Depar tment  o f  
Transpor ta t ion”  sha l l  be  ins ta l led permanent ly  by the  cont rac tor  on  a l l  
Depar tment  e lec t r ica l  serv ice  s t ruc tu res .   These s igns  wi l l  be  fu rn ished 
by  the  Depar tment .  

Fused cu tou ts  on  the  vo l tage s ide  o f  a  ser ies  l igh t ing serv ice  s t ruc tu re 
sha l l  be  pu l led  ou t  and safe ty  s igns  sha l l  be  fu rn ished by  the  cont rac tor  
and pos ted  on  the  cu tou ts  be fore  any  work  is  done.   The s igns  sha l l  be 
pa in ted  “Danger -High  Vo l tage”  and sha l l  g ive  the  name o f  the  company 
do ing the  work .  

732-4 Method of  Measurement:  

Conductors  ( fo r  l igh t ing)  wi l l  be  measured by  the  l inear  foo t  fo r  each 
gage s ize  as  fo l lows:  

(A)  From center  to  center  o f  pu l l  boxes ;  
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(B)  From edge o f  foundat ion  to  center  o f  pu l l  box ;  

(C)  From edge to  edge o f  foundat ion ;  

(D)  From end o f  condu i t  to  center  o f  pu l l  box ;  and 

(E)  From end to  end o f  condui t  when no  pu l l  boxes  are  used. 

Conductors ( fo r  s igna ls  and l igh t ing)  wi l l  be  measured as  a comple te 
un i t  o f  work .   Th is  method o f  measurement  sha l l  be  used fo r  s igna l  and 
l igh t ing conductors  shown in  the  s igna l  conductor  schedu le on  the 
pro jec t  p lans .  

No measurement  o r  d i rec t  payment  wi l l  be  made fo r  conductors  in  po les 
and pu l l  boxes ,  the  cos t  be ing cons idered as  inc luded in  the  cont rac t  
p r ice  fo r  the  po le  and pu l l  box  i tems. 

Condu i t  wi l l  be  measured by  the  l inear  foo t  fo r  each d iameter  s ize  as 
fo l lows:  

(A)  From center  to  center  o f  pu l l  boxes ;  

(B)  From edge o f  foundat ion  to  center  o f  pu l l  box ;  

(C)  From edge to  edge o f  foundat ion ;  

(D)  From end o f  condu i t  to  center  o f  pu l l  box  or  foundat ion ;  and 

(E)  From end to  end o f  condui t  when no  pu l l  boxes  are  used. 

Pu l l  boxes  wi l l  be  measured as  a  un i t  fo r  each pu l l  box .  

732-5 Basis  of  Payment:  

732-5 .01 Conductors  ( for  Light ing) :  

The accepted  quant i t ies o f  conductors  ( fo r  l ight ing) ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inear  foo t ,  
wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  the  i tem,  comple te  in  p lace .  

732-5 .02 Conductors  ( for  Signals  and Light ing) :  

Conductors  ( fo r  s igna ls  and l igh t ing) ,  measured as prov ided above,  wi l l  
be  pa id  fo r  a t  the  cont rac t  lump sum pr ice ,  wh ich  pr ice  sha l l  be  fu l l  
compensat ion  fo r  the  work ,  comple te  in  p lace .  
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732-5 .03 Condui t :  

The accepted  quant i t ies  of  condu i t ,  measured as  prov ided above,  wi l l  be 
pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inear  foo t ,  wh ich  pr ice  sha l l  be 
fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace ,  inc lud ing excavat ion ,  
back f i l l  and  any  inc identa ls  necessary  to  comple te  the  work .   No d i rec t  
payment  wi l l  be  made fo r  r ig id  meta l  condu i t  bends or  r ig id  non-meta l l i c  
condu i t  bends  a t  pu l l  boxes ,  expans ion  f i t t ings  and coup l ing f i t t ings ,  the  
cos t  be ing cons idered as inc luded in  the  cont rac t  p r ice  fo r  the  condu i t  
i tems.  

732-5 .04 Pul l  Boxes:  

The accepted  quant i t ies  fo r  pu l l  boxes ,  measured as  prov ided above, 
wi l l  be  pa id  fo r  a t  the cont rac t  un i t  p r ice  each,  wh ich  pr ice sha l l  be  fu l l  
compensat ion  fo r  the  work ,  comple te  in  p lace ,  inc lud ing any  excavat ing 
and back f i l l ing necessary to  comple te  the  work .  

SECTION 733 SIGNAL INDICATIONS AND MOUNTING ASSEMBLIES:  

733-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing and ins ta l l ing or  
mod i fy ing t ra f f i c  s igna l  ind ica t ion  assembl ies ,  pedes t r ian s igna l  
ind ica t ions ,  f lash ing beacons,  and mount ing assembl ies  a t  the  loca t ions 
shown on the  pro jec t  p lans  and in  accordance wi th  the  de ta i ls  shown on 
the  p lans  and the  requ i rements  o f  these spec i f i ca t ions .  

733-2 Mater ia ls :  

733-2 .01 Signal  Indicat ions:  

Al l  new s igna ls ,  except  the  programmed v is ib i l i t y  and the  pedest r ian 
types ,  ins ta l led a t  any one in te rsec t ion  sha l l  be  o f  the  same 
manufac turer  and o f  the  same mater ia l .  

A l l  t ra f f i c  s igna l  ind ica t ion  hous ings ,  pedes t r ian ,  ind ica t ion ,  hous ing 
backp la tes ,  v isors ,  louvers ,  mount ing assembl ies ,  and push bu t ton 
s ta t ions ,  sha l l  rece ive  a min imum of  two coats  o f  du l l  b lack  enamel .   
Pa in t ing sha l l  be  done by the  manufac turer .  

(A)   Standard Signal  Faces:  

Each veh ic le  s igna l  face  sha l l  be  o f  the  ad jus tab le  ver t ica l  type  wi th  the 
number  and type o f  sec t ions  spec i f ied  on  the  p lans .  

Ad jus tment  sha l l  permi t  ro ta t ion  o f  360 degrees  about  a ver t ica l  ax is .   
Each veh ic le  s igna l  face  sha l l  p rov ide  an  ind ica t ion in  one d i rec t ion  on ly .  
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Un less  o therwise  shown on the  p lans ,  a l l  veh ic le  s igna l  faces  sha l l  
con ta in  three  sec t ions  ar ranged ver t ica l ly ;  red- top ,  ye l low-center ,  green-
bot tom.  

Signa l  faces  sha l l  be  s tandard  8- inch  or  12- inch  lens  s ize .  

(1 )  Opt ica l  Equipment:  

Each op t ica l  un i t  sha l l  cons is t  o f  a  lens ,  a  re f lec to r  o r  re f lec tor  
assembly ,  a  lamp ho lder ,  and a c lear t ra f f i c  s igna l  lamp o f  the 
appropr ia te  s ize  and type as  spec i f ied  here in o r  in  the  Spec ia l  
Prov is ions .   The op t ica l  un i ts  sha l l  con form to  ITE Standards  and ANSI  
Standard  D 10 .1 .  

(a )  Lenses:  

Al l  t ra f f i c  s igna l  face  lenses  sha l l  be  g lass  un less o therwise  spec i f ied 
on  the  p lans .  

Lenses  sha l l  be  o f  the  co lo r  ind ica ted ,  c i rcu la r  in  shape,  wi th  a  nomina l  
v is ib le  d iameter  as  ind icated  on the pro jec t  p lans  and o f  such des ign  as 
to  g ive  an  ou tward  and downward  d is t r ibu t ion  o f  l igh t  wi th  a  min imum 
above the  hor izon ta l .   Each lens  sha l l  be  t rue  to  co lo r ,  o f  the  bes t  qua l i ty  
g lass ,  f ree  f rom imper fec t ions ,  and prov ide  h igh  i l lumina t ion 
t ransmiss ion .   Lenses  sha l l  con form to  ITE Standards .  

(b)  Ref lectors:  

Each re f lec to r  sha l l  be  a  s ingle  p iece  o f  s i l vered  g lass  or  specu la r  
a luminum wi th  an  anod ic  coat ing.   Ref lec to rs  sha l l  con form to  ITE 
Standards .   An  open ing in  the  back  o f  the  re f lec tor  fo r  the  lamp ho lder 
sha l l  be  cons truc ted  so  tha t  there  wi l l  be  no  dark  spots  cas t  on  the  lens .  

(c )  Lamp Holders:  

The lamp ho lder  sha l l  have a  heat - res is tan t  mo lded pheno l ic  hous ing 
and be  des igned to  accommodate  up  to  a  150-wat t  s tandard  A-21 t ra f f i c  
s igna l  lamp,  in  the  proper foca l  pos i t ion .  

(d)  Lamps:  

Lamps to  be  used in  veh icu la r  t ra f f i c  s igna l  faces  sha l l  con form to  the 
s tandards  se t  fo r th  in  the  ITE pub l ica t ion  "Standard  fo r  Tra f f ic  Signa l  
Lamps" and the  fo l lowing tab le ,  un less  o therwise  spec i f ied :  
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TRAFFIC SIGNAL LAMP TABLE 
Nominal  

Size  
Bulb 
Type 

Lens 
Color  

Ini t ia l  
Lumens  

User-
Hours 

Rated 
Wattage 

Light  Center  
Length 

8 inch A19 Green 
Ye l low 610 8000 60 2-7 /16  inch 

8  inch A19 Red 1040 8000 90 2-7 /16  inch 

12  inch A 21  
Green 
Ye l low 

Red 
1750 8000 135 3  inch 

Pedest r ian  
Ind ica t ion A 21  Whi te  

Orange 1750 8000 135 3  inch 

 
Al l  lamps sha l l  be  ra ted  at  120 vo l ts  AC.  

Lamps sha l l  be  c lear  and have an  a luminum re f lecto r  d isc .   Pro jec t ion 
type  f i laments  sha l l  be  used,  and suppor ted a t  seven po in ts .   Name o f  
manufac turer ,  wat tage,  vo l tage,  and user -hours sha l l  be  e tched on 
lamps.   Amount  o f  k ryp ton  gas  sha l l  be  no t  less  than 80  percent  o f  the 
to ta l  f i l l  gas  o f  the  lamp.   I f  reques ted  by  the  Engineer ,  the  lamp 
manufac turer  sha l l  p rov ide  a  repor t  by  an  independent  tes t ing labora tory 
cer t i fy ing the  beam cand le  power  and compos i t ion  o f  the  f i l l  gas .  

(2 )  Hardware:  

Hardware  fo r  a  s tandard  s igna l  sec t ion  sha l l  inc lude a  one-p iece  h inged 
door ,  a  s imp le  lock ing dev ice ,  hous ing fo r  lenses  and o ther  op t ica l  
components ,  water - t igh t  gaskets ,  te rmina l  b lock  and wi r ing.   The 
sec t ions  sha l l  be  in terchangeab le  and so  cons t ruc ted  tha t  sec t ions  can 
be  added or  removed.   A l l  ex te r io r  hardware  such as  h inge p ins ,  bo l ts ,  
sc rews,  and lock ing dev ices  sha l l  be  o f  304 or  305 s ta in less  s tee l .   A l l  
in te r io r  sc rews and f i t t ings  sha l l  be  s ta in less  s tee l  o r  approved non-
fe r rous  cor ros ion  res is tant  mater ia l .  

(a )  Housing:  

The hous ing fo r  each s igna l  sec t ion  sha l l  be  a  one-p iece ,  cor ros ion 
res is tan t  d ie  cas t  o r  permanent  mo ld  cas t  a luminum conforming to  ITE 
Standards .  

The hous ing o f  each sec t ion  sha l l  be des igned to  permi t  access  to  the 
sec t ion  fo r  re lamping wi thout  use  o f  too ls .   F i t t ings  and lock ing dev ices 
sha l l  con form to  the  de ta i ls  o f  the  Standard  Drawings .   The re f lec to r ,  
re f lec to r  r ing,  lamp ho lder ,  and spr ing wi re  ba i l  sha l l  be des igned so 
they  may be  removed or  rep laced wi thout  the  use  of  too ls .  

(b)  Door:  

The door  sha l l  be  su i tab ly  h inged and secure ly  held  to  the  hous ing by 
h inge p ins  and lock ing dev ices .  
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(c )  Gasket ing:  

Lamp ho lder  gaskets  sha l l  be  o f  mater ia l  no t  a f fec ted  by  heat .   A l l  o ther  
gaskets ,  inc lud ing door ,  lens  and re f lec to r  gaskets ,  sha l l  be  o f  weather -
res is tan t  neoprene. 

(d)  Terminal  Blocks and Wir ing:  

The te rmina l  b lock  fo r  a  s tandard  th ree-sec t ion  s igna l  sha l l  be  a  four -
pos i t ion ,  e igh t - te rmina l  bar r ie r - type  s t r ip  mounted in  the  back  o f  the 
midd le  un i t .   To  the  le f t  o f  each te rmina l  s t r ip  sha l l  be  a t tached the 
wh i te ,  red ,  ye l low,  and green s igna l  sec t ion  leads  and the  oppos i te 
te rmina ls  sha l l  be  fo r  f ie ld  wi res .   The w i res  f rom the  te rmina l  b lock  to 
the  lamp socket  sha l l  be  min imum s ize  number  18  AWG, type  TFF,  30-
mi l  insu la t ion  th ickness  and ra ted  a t  105 degrees  C.  

(3 )  Visors:  

Each s igna l  sec t ion  sha l l  have an  11- inch  to  12- inch  long tunne l - type 
v isor  wh ich sha l l  be  fabr ica ted  f rom number 3003 H-16 a luminum a l loy .   
V isor  sha l l  con form to  ITE Standards  and de ta i ls  of  the  p lans .  

(4 )  Backplates: 

Louvered backp la tes  shal l  be  fu rn ished and ins ta l led  on  a l l  veh icu la r  
s igna l  sec t ions .   Anod ized a luminum sheet ,  16  gage,  sha l l  be  used.   A l l  
12  inch  s igna l  faces  sha l l  have 5  inch  backp la tes  ins ta l led .   A l l  8  inch 
s igna l  faces  sha l l  have 8  inch  backp la tes  ins ta l led .   

(5 )  Direct ional  Louvers:  

Where shown on the  p lans ,  d i rec t iona l  louvers  sha l l  be  fu rn ished and 
ins ta l led  in  s igna l  v isors .   Di rec t iona l  louvers  sha l l  be  so  cons t ruc ted  as 
to  have a  snug f i t  in  the  s igna l  v isors .   The cy l inder  and vanes  sha l l  be 
fabr ica ted  f rom 5052-H32 a luminum a l loy .   Dimens ions  o f  louvers  and 
vane conf igura t ion sha l l  be  as shown on the p lans.   The ou ter  cy l inder 
and the  vanes  sha l l  be  0 .032 inches min imum th ickness ,  and the vanes 
sha l l  be  0 .016 inches  minimum th ickness .  

(B)   Programmed Vis ibi l i ty  S ignal  Faces: 

(1 )  Genera l :  

Each programmed v is ib i l i t y  s igna l  face  sha l l  con form to  the  prov is ions 
in  Subsec t ion 733-2 .01(A)  o f  the  spec i f i ca t ions ,  except  the  prov is ions 
fo r  op t ica l  equ ipment  shal l  no t  app ly .   The programmed v is ib i l i t y  s igna l  
sec t ion  sha l l  p rov ide  a  nomina l  12- inch  d iameter  c i rcu la r  o r  a r row 
ind ica t ion .  
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Each sec t ion  sha l l  be  prov ided wi th  a  sun v isor  and an  ad jus tab le 
connect ion  tha t  permi ts  inc rementa l  t i l t ing f rom 0 to  10  degrees  above 
or  be low the  hor izon ta l  ax is .   The v is ib i l i t y  o f  each programmed v is ib i l i t y  
s igna l  face sha l l  be ad jus tab le  wi th in the s igna l  fo r  the lanes  in wh ich 
t ra f f i c  is  to  be cont ro l led .   When unprogrammed,  the  ind ica t ion  sha l l  be 
v is ib le  f rom anywhere  wi th in  15  degrees  o f  the  op t ica l  ax is .  

(2 )  Opt ica l  Requirements:  

The components  o f  the programmed v is ib i l i t y  s igna l  face  op t ica l  
assembly  sha l l  be  a  c i rc le t  re f lec to r ,  op t ica l  l imi te r -d i f fuser  and 
ob jec t ive lens  conforming to  ITE Standards .   A c i rc le t  re f lec to r  wi th  a 
specu lar  inner  sur face  sha l l  jo in  the  lamp to  the  d i f fus ion  e lement .  

The op t ica l  l imi te r -d i f fuser  sha l l  p rov ide  an  image focused fo r  ob jec ts  at  
a  d is tance o f  900 to  1 ,200 fee t  l imi ted  by  a  ve i l ing sys tem. 

The ob jec t ive  lens  sha l l  be  a  h igh  reso lu t ion  p lanar  inc rementa l  lens,  
hermet ica l ly  sea led wi th  a f la t  laminate  o f  weather  res is tan t  acry l ic .   The 
lens  sha l l  be  symmetr ica l  and ab le  to  be  ro ta ted  to  any  90-degree 
or ien ta t ion  about  the  op t ica l  ax is .  

Each s igna l  sec t ion  wi th  a  ye l low ind ica t ion  pr io r i ty  p rogramming sha l l  
p rov ide  a  min imum luminous  in tens i ty  o f  3 ,000 cande las  on  the  op t ica l  
ax is  and a max imum in tens i ty  o f  30  cande las  a t  15 degrees  hor izon ta l ly  
f rom the  ax is .   Each sec t ion  sha l l  be  capab le o f  hav ing v is ib i l i ty  
p rogrammed fo r  a  min imum 3,000 cande las  a t  2  to  15  degrees  hor izon ta l  
f rom the  ax is .   Under  the  same cond i t ions ,  the  in tens i t ies  o f  the  red 
ind ica t ion  and the  green ind ica t ion sha l l  be  a t  least  19  and 35  percent ,  
respec t ive ly ,  o f  the  ye l low ind ica t ion .  

(3 )  Lamps and Dimming Devices: 

The lamp fo r  each s igna l  sec t ion  sha l l  be  a  nomina l  150-wat t ,  sea led 
beam,  120-vo l t ,  6 ,000-hour  min imum ra ted  l i fe  lamp as  spec i f ied .   Dur ing 
day l igh t ,  the  s igna l  ind ica t ions  sha l l  be  v is ib le on ly  in  the  lanes 
des ignated .   For  n igh t t ime opera t ion ,  d imming dev ices  sha l l  be  prov ided 
to  reduce the  in tens i ty  by 15  percent .  

(4 )  Terminal  Blocks:  

Termina l  b locks  sha l l  con form to  the  prov is ions  in  Subsec t ion  733-
2 .01(A) (2) (d )  o f  the  spec i f i ca t ions .  
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(C)   Fiber  Opt ic  Turn Arrow Signal :  

(1 )  Genera l :  

Each f iber  op t ic  s igna l  un i t  sha l l  con form to  the  provis ions  in  Subsec t ion 
733-2 .01(A)  o f  the  speci f i ca t ions  except  the  prov is ions  fo r  op t ica l  
equ ipment .  

The s igna l  un i t  sha l l  d isp lay  a l te rna te  legends,  cons is t ing o f  e i ther  a 
green or  ye l low d i rec t iona l  a r row.  

The s igna l  un i t  sha l l  be c lear ly  legib le  under any  l igh t ing cond i t ions 
wi th in  a  20-degree cone of  v is ion  centered  about  the  op t ica l  ax is .   V isors 
o r  hoods  sha l l  have a  weatherproo f  hous ing and door  and sha l l  no t  be 
requ i red  fo r  legib i l i t y .  

The s igna l  un i t  sha l l  cons is t  o f  a  f iber  op t ic  modu le  wi th  ind iv idua l  ou tput  
lenses ,  co lo r  f i l te rs  fo r  spec i f ied  legend co lors ,  requ i red  l igh t  sources 
and t rans formers .  

A separa te  lamp sha l l  be  used fo r  each d isp lay ,  and lamps sha l l  be  ra ted 
be tween 10 .5  and 10 .8  vol ts .   The ra ted  lamp l i fe  sha l l  no t  be  less  than 
8 ,000 hours .  

Nine teen ind iv idua l  lenses ,  5 /8  inch  in  d iameter ,  sha l l  be  f i t ted  over  the 
end o f  each f iber  op t ic  bund le  to  fo rm the  ar row legend.   The same 
lenses sha l l  be used fo r  bo th  d isp lays .   F iber  op t ics sha l l  be  g lass f iber  
bund les  assembled  on  a  f la t  b lack  mat r ix  pane l .   Ind iv idua l  f iber  op t ic  
bund les  sha l l  no t  be  jacke ted  or  encased.   The s igna l  sha l l  supp ly 
approx imate ly  50  percent more  l igh t  to  the  lenses  when d isp lay ing a  
green ar row in  o rder  to  ba lance the  in tens i ty  be tween co lo rs .   No co lo r  
sha l l  appear  in  the  lenses  when no t  i l lumina ted  regard less  o f  sun l igh t  
in tens i ty .  

(2 )  Hardware:  

The comple te  s igna l  un i t  sha l l  be  mounted in  a  s tandard  a luminum 12-
inch  round s igna l  case.   An  a luminum f ron t  pane l  12  inches  in  d iameter 
and lens  mounts  sha l l  be co lo red  b lack  to  min imize  legib i l i t y  o f  a r row 
when no t  i l lumina ted .  

Al l  f iber  op t ics ,  t rans formers ,  and lamps sha l l  be  mounted on  the  door 
o f  the  un i t .   Lamps sha l l  be  mounted hor izon ta l ly  to  p revent  the i r  
co l lec t ing water  f rom condensat ion  or  poss ib le  gasket  leaks .   No mov ing  
par ts  a re  permi t ted .  

Al l  sc rews,  washers ,  nu ts  and bo l ts  sha l l  be  cor ros ion  res is tan t .   A l l  
components  sha l l  be  read i ly  access ib le  when the  door is  opened.  
Ma in tenance or  rep lacement  o f  components sha l l  requ i re  on ly s imp le 
too ls .  
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(3 )  Transformers:  

A separa te  t rans former  hav ing Class  A insu la t ion  ra ted  a t  48 .5  vo l t -amps 
sha l l  be  used fo r  each colo r  d isp lay  to  reduce the  vo l tage to  10 .5  vo l ts  
AC.  

(4 )  Temperatures: 

The f iber  op t ic  s igna l  assembly  sha l l  be  capab le  o f  con t inuous  opera t ion 
over  a  tempera ture  range o f  -35  to  +165 degrees  F.  

733-2 .02 Pedestr ian Signals:  

Neon in te rna t iona l  man/hand symbol  pedes t r ian  s igna ls  sha l l  be 
fu rn ished and ins ta l led  un less  spec i f ied  o therwise.  

Pedest r ian  s igna l  assembl ies  sha l l  be  comple te  and opera t iona l  wi th  the 
in te rna t iona l  man/hand symbol  ind ica t ions ,  and the mount ing assembl ies 
sha l l  be  fu rn ished and insta l led  by  the cont rac tor  as shown on the  p lans . 

(A)   Neon Pedestr ian Signal  Indicat ions:  

(1 )  Genera l  Requirements:  

The max imum overa l l  d imens ions  o f  the  pedest r ian  un i t  inc lud ing the 
v isor  sha l l  be  18-1 /2  inches  wide ,  18-3 /4  inches  h igh ,  and 9  inches  deep.  
The man/hand symbols  sha l l  be  in  a  s ingle  hous ing conta in ing bo th 
message symbols .  

The pedest r ian  s igna ls  sha l l  be  energy  e f f ic ien t ,  wi th  a  max imum energy  
usage o f  20  wat ts ,  a t  120 vo l ts .  

(2 )  Case:  

The case sha l l  be  a  one-p iece ,  cor ros ion- res is tan t ,  a luminum a l loy  d ie 
cas t ing,  comple te  wi th  in tegra l ly  cas t  top ,  bo t tom,  s ides  and back .   Four  
in tegra l ly  cas t  h inge lug pa i rs ,  two a t  the  top  and two a t  the  bo t tom o f  
each case,  sha l l  be  prov ided fo r  opera t ion  o f  a  swing-down door .  

The case sha l l  be proper ly  matched to  o ther pedes t r ian s igna l  
components  to  prov ide  a  dus tproo f  and weatherproo f  enc losure  and sha l l  
p rov ide  easy  access  to  rep lace  a l l  components .  

(3 )  Door  Frame:  

The door  f rame sha l l  be  a  one-p iece ,  cor ros ion  res is tan t ,  a luminum a l loy 
d ie  cas t ing,  comple te  wi th  two h inge lugs  cas t  a t  the  bo t tom and two 
la tch  s lo ts  cas t  a t  the  top o f  each door .   The door  sha l l  be  a t tached to 
the  case by  means o f  two type-304 s ta in less  s tee l  spr ing p ins .   Two 
s ta in less  s tee l  h inged bol ts  wi th  capt ive  s ta in less s tee l  wing nu ts  and 
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washers  sha l l  be  a t tached to  the  case wi th  the  use  o f  s ta in less  s tee l  
spr ing p ins .   La tch ing or  un la tch ing o f  the  door  sha l l  no t  requ i re  too ls .  

(4 )  Sol id State  Message Module:  

A molded suppor t  t ray manufac tured f rom b lack  po lycarbonate p las t ic  
sha l l  p ro tec t  the  two neon tube l igh t  sources  and the  so l id  s ta te 
cont ro l le r .  

The tube fo r  the  "Hand" symbol  sha l l  be  10  mi l l imeters  in  d iameter  and 
be  coated  on  the  ins ide  wi th  Por t land orange f luorescent  mater ia l .   The 
tub ing fo r  the  "Walk ing  Man" symbol  sha l l  be  9  mi l l imeters  in  d iameter 
and be  coated  on  the  ins ide  wi th  lunar  wh i te  f luorescent  mater ia l .   Bo th 
sha l l  be  fo rmed and pos i t ioned fo r  max imum in tensi ty .  

The message lens  sha l l  cons is t  o f  a  1 /8 - inch  min imum th ickness  c lear 
U.V. -s tab i l i zed ,  re f rac to r - type  po lycarbonate  p las t ic  wi th  ou ter  p r isms 
and sha l l  be  heat ,  c raze ,  and water  res is tan t .  

The two neon compar tments  sha l l  be  sea led  in to  an  in tegra l  assembly 
wi th  a  one-p iece  sponge gasket  f i t ted  around the  per imeter  to  p ro tect  
the  enc losed neon tub ing f rom hand l ing and weather .  

So l id  Sta te  c i rcu i t ry  sha l l  be  assembled  on  c i rcu i t  boards  as  necessary 
to  energize  to  h igh  vo l tage f lyback  t rans formers  and the  neon tubes . 

Each cont ro l le r  c i rcu i t  sha l l  be  sea led  in to  an  in tegra l  assembly  wi th  a 
one-p iece  sponge f i t ted  around the  per imeter  to  p ro tec t  the  enc losed 
neon tub ing f rom hand l ing and weather .  

The en t i re  un i t  inc lud ing neon tub ing and so l id  s ta te  cont ro l le r  sha l l  have 
a  fac to ry  war ran ty  o f  f i ve  years  aga ins t  de fec ts  in  workmansh ip  o r  
mater ia ls .  

Each cont ro l le r  c i rcu i t  sha l l  be  powered f rom 120-vo l t  AC,  60-her tz  and 
sha l l  have a  power  fac to r  o f  90  percent  min imum.  

(5 )  Messages: 

Messages sha l l  be the Por t land orange "Hand" and the wh i te  "Walk ing 
Man" i l lumina ted  by  mul t ip le  conf igura t ion  neon tubes  encased in  the 
p las t ic  so l id  s ta te  message modu le .   The symbols  sha l l  be  a  min imum of  
12  inches  in  he igh t  and 7  inches  in  wid th  and sha l l  be  conf igured  as 
shown in  the  MUTCD.  

The ins ide  face  o f  the  message lens  sha l l  be  pa in ted  in  a l l  a reas  except 
where  the des i red  symbols  a re fo rmed.  The f i rs t  coa t ing o f  pa in t  sha l l  
be  b lack  to  fo rm a  cont rast ing background.   The second coat ing sha l l  be 
wh i te  to  re f lec t  in te rna l  l igh t  in  be tween symbols .  
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(6 )  Visors:  

The v isor  sha l l  be  the  c rate  type  to e l imina te  sun phantom and sha l l  be 
1-1 /2  inches  deep. 

The c ra te  assembly  shal l  con ta in  a  min imum of  21  z igzag-pat te rn 
hor izon ta l  louvers  and 20  s t ra igh t  hor izon ta l  louvers.   Every  o ther  fo rmal 
louver  sha l l  be  reversed to  fo rm 1- inch  d iamond shaped ce l ls .   The 
mater ia l  used fo r  the  v isor  sha l l  be  0 .030 inches  th ick  and sha l l  be  100 
percent  impregnated  b lack  po lycarbonate  p las t ic  wi th  a  f la t  f in ish .  

(B)   Incandescent  Pedestr ian Signal  Indicat ions:  

(1 )  Genera l  Requirements:  

Each incandescent  pedes t r ian  s igna l  sha l l  cons ist  o f  a  hous ing,  two-
co lo r  message p la te ,  a ref lec to r  assembly ,  two incandescent lamps and 
a  f ron t  sc reen. 

The pedest r ian  s igna l  sha l l  be  fu rn ished comple te  wi th  incandescent 
lamps as  descr ibed here in .  

The overa l l  max imum d imens ions  o f  each hous ing,  inc lud ing the  f ront  
sc reen,  sha l l  be  18-1 /2  inches  wide ,  18-3 /4  inches  h igh ,  and 11-1 /2 
inches  deep. 

(2 )  Case and Door  Frame:  

The case and door  f rame fo r  the  incandescent  pedes t r ian  s igna ls  sha l l  
con form to  the  requ i rements  o f  Subsec t ion 733-2 .02(A)  o f  the 
spec i f i ca t ions .  

(3 )  Message Lenses:  

Each message lens sha l l  be  one-p iece  and sha l l  be  made o f  1 /8 - inch 
min imum th ickness ,  u l t rav io le t -s tab i l i zed  po lycarbonate  or  3 /16- inch 
th ick  tempered g lass .   E i ther  lens  sha l l  have a  tex tu red  ou ts ide  sur face 
to  e l imina te  message "ho t  spo ts" .  

(4 )  Ref lector :  

Each re f lec to r  sha l l  be a  s ingle -p iece  doub le-parabo l ic  re f lec tor  
cons t ruc ted  f rom tex tured  p las t ic  o r  a luminum.   Al l  re f lec to rs  sha l l  
con form to the  requ i rements  o f  ITE Standards .   P las t ic  re f lec to rs sha l l  
cons is t  o f  vacuum-formed po lycarbonate  wi th  a  vacuum-depos i ted  
a luminum re f lec to r  sur face  and sha l l  no t  d is to r t  when used wi th a  lamp 
o f  spec i f ied  wat tage normal ly  used in  the  s igna l .  
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(5 )  Lamp Holder:  

Each lamp ho lder sha l l  be  pos i t ioned so  as  to  be  centered  and pre-
focused in  i ts  respec t ive  pos i t ion  when an  A21 bu lb  wi th  med ium base 
is  used.   The lamp ho lder  sha l l  be  made o f  mo lded pheno l ic  and sha l l  
have a  brass  screw she l l  wi th  lamp gr ip .  

(6 )  Visor:  

Each incandescent  pedes tr ian  s igna l  sha l l  be  prov ided wi th  an  egg-cra te  
type  v isor  des igned to  e l imina te  sun phantom. 

The c ra te  assembly sha l l  cons is t  o f  15  ver t ica l  members  and 26 
hor izon ta l  members  p lus  two in tegra l  lock ing  s t r ips  to  p revent 
vanda l ism.   The ver t ica l  spac ing o f  the  hor izon ta l  member  sha l l  be  1 /2 
inch .   The comple ted  egg-cra te  por t ion  sha l l  be  1-1 /2  inches  deep. 

The mater ia l  fo r  the  c ra te v isor  sha l l  be  as  spec i f ied  in  Subsec t ion  733-
2 .02(A) (6)  o f  the  spec i f i ca t ions .  

(7 )  Wir ing and Terminal  Blocks: 

Each lamp socket  fo r  incandescent  pedes t r ian  s igna ls  sha l l  be  prov ided 
wi th  one red  lead fo r  "Hand" symbol  and one green lead fo r  "Walk ing 
Man" and one wh i te  lead f rom the  she l l .   Leads  sha l l  be  number  18  AWG 
and sha l l  be  wi red  to  respec t ive  te rmina ls  o f  a  th ree- te rmina l  b lock .   The 
two wh i te  wi res  sha l l  be  connected  to  a  common te rmina l .  

733-2 .03 Flashing Beacons:  

Flash ing beacons sha l l  cons is t  o f  one or  two s igna l  sec t ions  as 
des ignated  on  the  pro jec t  p lans ,  con forming to  the prov is ions in 
Subsec t ion  733-2 .01(A)  of  the  spec i f i ca t ions .   A ye l low or  red  lens  sha l l  
be  used as  spec i f ied  on  the  pro jec t  p lans .  

(A)   Overhead Flashers:  

The overhead f lash ing beacon sha l l  cons is t  o f  two s igna l  sec t ions 
mounted on  a  cant i lever  a rm assembly .   Each overhead assembly  sha l l  
incorpora te  12- inch  s igna l  sec t ions  wi th  ye l low lenses  un less  o therwise 
spec i f ied .   The "Signa l  Ahead"  s ign  to  be  mounted on  the  mast  arm wi l l  
be  fu rn ished by  the  Depar tment  un less  o therwise  spec i f ied .  

(B)   Pole  Flashers:  

Each po le  f lasher  sha l l  cons is t  o f  two s igna l  sec t ions .   Each po le  f lasher 
assembly  sha l l  con ta in  8 - inch  s igna l  sec t ions  wi th  ye l low lenses . 
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(C)   Control  Equipment  Hous ing:  

The cont ro l  equ ipment  hous ing sha l l  be  a  Type I  load  center  cab ine t  as 
shown in  the  p lans  un less o therwise  spec i f ied .  

733-2 .04 Mount ing Assembl ies:  

Mount ing Assembl ies  sha l l  cons is t  o f  te rmina l  compar tments  and 
assembl ies o f  1 -1 /2  inch  nomina l  s tandard  p ipe  and f i t t ings .   A l l  
members  sha l l  be  so  fabr ica ted  tha t  they  sha l l  p rov ide  p lumb, 
symmetr ica l ly  a r ranged,  and secure ly  fabr ica ted  assembl ies .  

Termina l  Compar tments :   A te rmina l  compar tment  sha l l  be  assembled  in 
the  mount ing brackets  as shown in  the  Standard  Drawings .   The te rmina l  
compar tment  sha l l  be  manufac tured  o f  b ronze,  Type 356-T6 a luminum, 
or  duc t i le  i ron .  

Each te rmina l  compar tment  sha l l  be  f i t ted wi th  a  12-pos i t ion ,  24- te rmina l  
b lock .   Each type o f  mount ing assembly sha l l  be supp l ied  wi th  wi r ing 
f rom the  te rmina l  b lock  through the  suppor t  a rm wh ich  ho lds  the  s igna l .   
Th is  wi r ing  sha l l  be  in  the  fo rm o f  co lo r -coded wi re  leads  wi th  spade 
te rmina ls  fo r  connect ing to  s igna l  head, and so ldered ends fo r  
connect ing to  te rmina l  s t r ips  in  the  te rmina l  compar tment .   The wi r ing 
sha l l  be  co lo red-coded as fo l lows:  

Whi te  Common to  a l l  heads 
Red Red lens  head 

Ye l low Ye l low lens  head 
Green Green lens  head 

 
The leads  sha l l  be  min imum number  16  s tranded AWG Type-THW wi th  
30-mi l  thermop las t ic  insula t ion .   Leads  sha l l  be  o f  su f f ic ien t  length  to 
ex tend f rom the  center  sec t ion  o f  the s igna l  head to  the  top o f  the 
te rmina l  compar tment .   Termina l  compar tment  wi re  hookup sha l l  be  as 
fo l lows:  

Top te rmina l  Phase A Red 
Next  te rmina l  Phase A Ye l low 
Next  te rmina l  Phase A Green 

Next  th ree  te rmina ls Phase B R-Y-G 
Bot tom te rmina l  Common -  Whi te  

 
A ra inproo f  cover  sha l l  be prov ided fo r  a l l  te rmina l  compar tments  wh ich 
wi l l  p rov ide  ready  access to  the  in te rna l  te rmina l  b lock  wi r ing.  

The types  o f  f rameworks  used and the  methods  o f  mount ing them sha l l  
be  as  shown on the  p lans or  spec i f ied  in  the  Spec ia l  Prov is ions .  
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733-3 Construct ion Requirements:  

Const ruc t ion  sha l l  be  such tha t  a l l  conductors  are  concea led  wi th in 
assembl ies .   Cab le  gu ides  sha l l  be  used to  suppor t  and pro tec t  
conductors  en ter ing th rough po les .   A l l  th reads  sha l l  be  coated  wi th  rus t-
p revent ive  pa in t  dur ing assembly .  

Each veh ic le ,  pedes t r ian  s igna l ,  o r  f lasher  assembly  sha l l  be  mounted 
a t  the  loca t ion  and in  the  manner  shown on the  pro jec t  p lans .  

When s igna l  faces  are  mounted on  a mast  a rm, the  p lumbizer  when 
spec i f ied  sha l l  be  p laced on  the  mast  a rm,  and a  3 /8 - inch  by  4- inch  bo l t  
sha l l  be  used to  fas ten  bo th  together .  

Mater ia ls  removed and no t  des ignated  to  be  sa lvaged or  incorpora ted 
in to  the  work  sha l l  become the  proper ty  o f  the  contrac tor .  

A l l  t ra f f i c  s igna l  heads  not  in  use  sha l l  be  covered wi th  bur lap  and sha l l  
be  unmis takab ly  ou t  o f  serv ice  when observed by  an  approach ing dr iver .   
P las t ic  cover ings  sha l l  not  be  a l lowed. 

733-4 Method of  Measurement:  

Tra f f ic  s igna l  faces ,  pedes t r ian  s igna l  faces ,  t ra f f i c  s igna l  mount ing 
assembl ies  and f lash ing beacons wi l l  be  measured as  a  un i t  fo r  each 
type o f  s igna l  face ,  mount ing assembly  o r  f lash ing beacon fu rn ished and 
ins ta l led  or  mod i f ied .  

733-5 Basis  of  Payment:  

The accepted  quant i t ies  of  t ra f f i c  s igna l  faces ,  pedes t r ian  s igna l  faces ,  
t ra f f i c  s igna l  mount ing assembl ies  and f lash ing beacons,  measured as 
prov ided above, wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice each,  fo r  the 
type  s igna l  face ,  mount ing assembly  o r  f lash ing beacon des ignated  in 
the  b idd ing schedu le ,  comple te  in  p lace ,  wh ich pr ice  sha l l  be  fu l l  
compensat ion  fo r  the  work  descr ibed and spec i f ied  here in  and on  the 
p lans ,  inc lud ing v isors ,  backp la tes ,  lamps and a l l  hardware  necessary 
to  p rov ide  a  comple te ,  func t iona l ,  t ra f f ic  s igna l  insta l la t ion .  

No d i rec t  payment wi l l  be  made fo r  assembly o f  Depar tment - fu rn ished 
i tems,  the  cos t  be ing considered as  inc luded in  the  cont rac t  p r ice  b id  for  
the  i tem in  p lace .  

SECTION 734 TRAFFIC CONTROLLER ASSEMBLY:  

734-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing and ins ta l l ing 
t ra f f i c  con t ro l le r  assembl ies  a t  the  loca t ions shown on the pro jec t  p lans 

TABLE OF CONTENTS INDEX



SECTION 734 

872 
 

and in accordance wi th  the  de ta i ls  shown on the  p lans and the 
requ i rements  o f  these spec i f i ca t ions .  

A t ra f f i c  con t ro l le r  assembly  sha l l  cons is t  o f  a  comple te  assemblage o f  
e lec t r ica l  equ ipment  and components  fo r  con t ro l l ing the  opera t ion  and 
t iming o f  t ra f f i c  con t ro l  s igna ls .  

734-2 Mater ia ls :  

The cont ro l le r  assembly  sha l l  inc lude the  cont ro l le r  un i t ,  a l l  necessary 
aux i l ia ry  equ ipment ,  the  cont ro l le r  cab ine t ,  concre te  foundat ion ,  
condu i t ,  e lbows,  anchor  bo l ts  and c learance pad. 

The aux i l ia ry  equ ipment  sha l l  inc lude a l l  appur tenances  such as  f lasher 
cont ro ls ,  loop  de tec tor  ampl i f ie rs ,  power  assembl ies ,  s igna l  load 
swi tches ,  con f l i c t  mon i to rs ,  p re-emptors ,  con t ro l le rs ,  coord ina tors ,  t ime 
swi tches ,  ex te rna l  logic ,  l igh t ing cont ro ls ,  cab ine t  wi r ing and 
accessor ies  as  ind ica ted  on  the  p lans  or  in  the  Spec ia l  Prov is ions .  

The en t i re  sur face  area  of  each c i rcu i t  board  sha l l  be  sea led  to  p ro tec t  
aga ins t  mo is tu re .  

The fo l lowing  aux i l ia ry  equ ipment  sha l l  be  fu rn ished wi th  a l l  w i red  t ra f f i c  
con t ro l le r  assembl ies  when requ i red :  

  Cont ro l le r ;  
  Power  Pane l ;  
  S igna l  Load Swi tches ;  
  S igna l  Conf l i c t  Mon i to r ;  
  Detec tors ;  
  Cont ro l le r  F lasher  Assembly ;  
  F lash  Swi tches ;  
  Surge Pro tec tor ;  
  Rad io  In te r fe rence Suppresser ;  
  Cab ine t  Vent i la t ion  Fan; 
  Termina l  T ie  Po in ts ;  and 
  F ie ld  Termina ls  

734-2 .01 Genera l  Requirements:  

The t ra f f i c  con t ro l le r  assembly  equ ipment  sha l l  con form to  the 
requ i rements  o f  the  cur ren t  ed i t ion  o f  NEMA Pub l ica t ion  TS-1 .  

(A)   Documentat ion:  

The cont rac tor 's  mater ia l  p roposa l  sha l l  inc lude comple te  techn ica l  
in fo rmat ion ,  shop drawings ,  photographs ,  graphs ,  c i rcu i t  d iagrams,  
ins t ruc t ion manua ls ,  and any  o ther  necessary documents  to  fu l ly  
descr ibe  the  proposed t raf f i c  con t ro l le r  assembly  i tems.  
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At  the  t ime o f  de l ivery ,  the  cont rac tor  sha l l  furn ish  th ree  se ts  o f  
ins t ruc t ion  books  and an  i temized pr ice  l i s t  fo r  each type o f  equ ipment,  
the i r  sub-assembl ies ,  and the i r  rep lacement  par ts .  

The ins t ruc t ion  books  shal l  inc lude the  fo l lowing in fo rmat ion :  

(1 )  Tab le  o f  Conten ts ;  

(2 )  Opera t ing Procedure ;  

(3 )  Theory  o f  Opera t ion ;  

(4 )  Step  by  s tep  main tenance and t roub le -shoot ing 
in fo rmat ion  for  the en t i re  assembly  and fo r  a l l  
components  capab le  o f  be ing ad jus ted ;  

(5 )  Ci rcu i t  Wi r ing Diagrams;  

(6 )  Pic to r ia l  Diagrams o f  Par t s  Locat ions ;  and 

(7 )  Par ts  Numbers .  

The ins t ruc t ion  manua ls  sha l l  inc lude i temized par ts  l i s ts .   The i temized 
par ts  l i s t  sha l l  inc lude the  manufac turer 's  name and par t  number  for  a l l  
components  (such as  t rans is to rs ,  in tegra ted  c i rcu i ts ,  d iodes ,  swi tches,  
res is to rs ,  capac i to rs ,  re lays ,  e tc . )  used in  each c i rcu i t  modu le .   The l i s t  
sha l l  a lso  inc lude cross- re fe rences  to  par ts  numbers o f  o ther 
manufac turers  who make the  same rep lacement  part .  

(B)   Warrant ies: 

Each cont ro l le r  un i t  and a l l  o f  i t s  aux i l ia ry  equ ipment  sha l l  be  war ran ted 
by  the  supp l ie r  aga ins t  a l l  de fec ts  in  mater ia ls  and workmansh ip  in  
accordance wi th  Subsect ion  106.13  o f  the  spec i f i ca t ions  wi th  the 
add i t iona l  requ i rements  as  spec i f ied  here ina f te r .  

The war ran ty  fo r  the  cont ro l le r  un i t  and i ts  aux i l ia ry  equ ipment  sha l l  
p rov ide  tha t  in  the  event o f  ma l func t ion  dur ing the  war ran ty  per iod ,  a 
l i ke  cont ro l le r  un i t ,  module ,  o r  aux i l ia ry  equ ipment  sha l l  be  fu rn ished, 
wi th in  th ree work ing days ,  fo r  use wh i le  the  warran ted un i t  i s  be ing 
repa i red .   The iso la t ion o f  any  mal func t ion and the repa i r  and/or  
rep lacement  o f  any  dev ice  wi th in  the  war ran ty  per iod  sha l l  be  the 
respons ib i l i t y  o f  the  supp l ie r .  

The Depar tment  reserves  the  r igh t  to re jec t  equ ipment  o f  a spec i f ic  
mode l  type  in  wh ich  the  Depar tment  has de termined tha t  i ts  pas t  f ie ld 
per fo rmance has  been unsat is fac tory .   The Depar tment 's  re jec t ion o f  an 
i tem sha l l  be  f ina l .  
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(C)   Cert i f icate  of  Compl iance:  

A Cer t i f i ca te  o f  Compl iance conforming to  the  requ i rements  of  
Subsec t ion 106.05  o f  the  spec i f i ca t ions  sha l l  be submi t ted fo r  each 
t ra f f i c  con t ro l le r  assembly.   The Depar tment  reserves  the  r igh t  to  requ i re  
Cer t i f i ca tes  o f  Compl iance fo r  each cont ro l le r  assembly  component .  

The Depar tment  reserves the  r igh t  to  per fo rm tes ts  on  any  equ ipment 
supp l ied  by  the  cont rac tor  in  the  Depar tment 's  tes t ing fac i l i t ies .  

(D)   Pre-Approval  of  Control ler  Equipment:  

The Depar tment  wi l l  on ly  accept  equ ipment  furn ished by  manufac turers 
o r  vendors  wi th  p roo f  o f  l iab i l i t y  insurance fo r  con tro l le r  un i ts ,  con f l i c t  
mon i to rs ,  load  swi tches ,  f lashers ,  and f lash  re lays ,  and wh ich  have been 
pre-approved by  the  Depar tment .  

A l l  t ra f f i c  s igna l  con t ro l le r  un i ts  sha l l  be  tes ted  by  the  Depar tment 's  
tes t ing procedures  and be  pre-approved by the Depar tment .   Pre-
approved t ra f f i c  s igna l  con t ro l le r  un i ts  wi l l  be l is ted  in the  Spec ia l  
Prov is ions .   Any  cont ro l ler  un i t  and spec i f ied  component  no t  l i s ted  in  the 
Spec ia l  Prov is ions  wi l l  not  be  accepted .  

The Depar tment  reserves  the  r igh t  to  re - tes t  any  pre-approved 
equ ipment  supp l ied  by  the  cont rac tor  in  the  Depar tment 's  tes t ing 
fac i l i t ies .  

The fo l lowing inc ludes  a l l  t ra f f i c  s igna l  con t ro l le r  un i ts  tha t  have been 
tes ted  and preapproved as  spec i f ied by the  Depar tment  as  per  these 
spec i f i ca t ions .  

The fo l lowing  cont ro l le r  equ ipment  has  been pre-approved by  the  
Depar tment  as  o f  January 2014: 

(1 )  Type MPS Control lers:   Specia l  Programmable  and 
System Appl icat ions (TS2,  Type 2  -  Downward 
Compat ible  TS1) :  

(a )  Siemens Corporat ion:  

     EPAC M53 wi th  the  fo l lowing spec ia l  p rograms: 

MPS-SI  Computer  Superv ised Un i t  
MPS-P Pre-empt ion  

MPS-T-C Time Base and Tra f f ic -
Ac tua ted  Coord ina t ion 

MPS-M Ar te r ia l  Master  Cont ro l le r  
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(b)  Econol i te  Control  Products  Inc:  

     ASC/3  wi th  the  fo l lowing spec ia l  p rograms:  

 ADOT Basic  Program 
Conf igurat ion 

MPS-SI  Computer  Superv ised Un i t  
MPS-P Pre-empt ion  

MPS-T-C Time Base and Tra f f ic -
Ac tua ted  Coord ina t ion 

MPS-M Ar te r ia l  Master  Cont ro l le r  
 
     ASC/2-1000 wi th  the  fo l lowing spec ia l  p rograms:  

MPS-SI  Computer  Superv ised Un i t  
MPS-P Pre-empt ion  

MPS-T-C Time Base and Tra f f ic -
Ac tua ted  Coord ina t ion 

MPS-M Ar te r ia l  Master  Cont ro l le r  
 
     Co lba l t  wi th  the  fo l lowing spec ia l  p rograms:  

 ADOT Basic  Program 
Conf igurat ion 

MPS-SI  Computer  Superv ised Un i t  
MPS-P Pre-empt ion  

MPS-T-C Time Base and Tra f f ic -
Ac tua ted  Coord ina t ion 

MPS-M Ar te r ia l  Master  Cont ro l le r  
 

(c )  Inte l ight  Inc:  

     NEMA Cont ro l le r  X ser ies  wi th  the fo l lowing spec ia l  
     p rograms:  

MPS-P Pre-empt ion  

MPS-T-C Time Base and Tra f f ic -
Ac tua ted  Coord ina t ion 

MPS-M Ar te r ia l  Master  Cont ro l le r  
 

(d)  McCain ATC ex:  

     ATC eX wi th  the  fo l lowing spec ia l  p rograms:  

MPS-SI  Computer  Superv ised Un i t  
MPS-P Pre-empt ion  

MPS-T-C Time Base and Tra f f ic -
Ac tua ted  Coord ina t ion 
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(2 )  NEMA Conf l ic t  Moni tors :  

(a )  Eagle:  

3 Channe l  LT-213 
6  Channe l  LT-216 

12  Channe l  LT-222 
 

(b)  Econol i te :  

3 Channe l  NCMU-3 
6  Channe l  NCMU-6 

12  Channe l  NCMU-12 
 

(c )  E.D. I . :  

3 Channe l  NSM-3L  
6  Channe l  NSM-6L  

12  Channe l  NSM-12L  
16  Channe l  MMU-16LE 
16 Channe l  MMU2-16LE 

 
(d)  Sol id State  Devices:  

3 Channe l  NM(NP)-3L  
6  Channe l  NM(NP)-6L  

12  Channe l  NM(NP)-12L 
18  Channe l  LCD-18P 

 
(e )  Transyt  Corporat ion:  

3 Channe l  Mode l  300 
6  Channe l  Mode l  600 

12  Channe l  Mode l  1200 
 

( f )  Traf f ic  Control  Technologies:  

3 Channe l  LSM-3 
6  Channe l  LSM-6 

12  Channe l  LNM-12E 
12 Channe l  LMN-12E 
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(3 )  Other  Control lers:  

(a )  NEMA Control lers:  

Sof tware  Protocol  
Econo l i te  ASC/2  and ASC/2S NTCIP 
Econo l i te  ASC/3  NTCIP 
Econo l i te  ASC/2  AB3418 
Peek 3000/3000E ATC-1000 NTCIP 
Eagle  M50/M52 NTCIP 

 
(b)  Type 2070 and ATC Cont rol lers:  

Sof tware  Protocol  
US Tra f f ic  ATC NTCIP 
Econo l i te  2070 ASC/2  and ASC/3  NTCIP 
Eagle  SEPAC NTCIP 
Siemens NextPhase NTCIP 
Four th  Dimens ion  D4 NTCIP 
NWS Voyage  AB3418E 
In te l igh t  NTCIP 
McCain  Omni  eX (bas ic  s ta tus) NTCIP 

(E)   Department  Test ing of  Control  Equipment:  

A comple te ly  wi red  cont ro l le r  assembly  wi th  wi r ing d iagrams and 
ins t ruc t ion  books  sha l l  be  de l ivered  fo r  inspec t ion  and tes t ing un less 
o therwise  spec i f ied .   The equ ipment  sha l l  be  de l ivered  to :  

Ar izona Depar tment  o f  Transpor ta t ion 
Tra f f ic  Opera t ions  Serv ices 

Tra f f ic  Signa l  Shop 
2104 South  22nd Avenue 
Phoen ix ,  Ar izona  85009 

I t  sha l l  be  the  respons ib i l i t y  o f  the  cont rac tor  to  cor rec t  o r  rep lace  any  
equ ipment  tha t  fa i ls  Depar tment  tes t ing.   Such cor rec t ions  or  
rep lacements  sha l l  be  as  d i rec ted  by  the  Engineer .  

(F)   Department  Test ing Procedures of  Bid I tems:  

The t ra f f i c  con t ro l le r  assembly  shop tes t  p rocedure  sha l l  be  as  fo l lows: 

(1 )  The cont rac tor  sha l l  de l iver  the equ ipment  to  the Tra f f ic  
Signa l  Shop;  

(2 )  The Depar tment  wi l l  take  inventory o f  the  de l ivered 
equ ipment ;  
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(3 )  The Depar tment  wi l l  conduct  a  load tes t  fo r  a  min imum 
of  72  hours  under  on- l ine cond i t ions ;  

(4 )  Env i ronmenta l  o r  o ther  tes ts  wi l l  be  per fo rmed by  the 
Depar tment  a t  the  d isc re t ion  o f  the  Engineer ;  

(5 )  Af te r  any  tes t  fa i lu res ,  the  cont rac tor  sha l l  have th ree 
work ing days  to  cor rec t  the  fa i lu re .   Procedures  (3 )  and 
(4 )  above sha l l  then be repeated un t i l  the  equ ipment 
passes  the  tes ts .   The Engineer  may requ i re  the 
rep lacement  o f  any  component  a f ter  tha t  component 's  
second fa i lu re  under  tes t ;  

(6 )  Af te r  the  cont ro l le r  opera t ion  tes ts  a re  approved,  the 
cont rac tor  sha l l  p ick  up  the  cont ro l  cab ine t  and 
equ ipment ,  hau l  them to  the  job  s i te ,  and ins ta l l  them as  
spec i f ied .   Af te r  the  contrac tor  has  mounted the  cont ro l  
cab ine t  on  the  cab ine t  foundat ion ,  Depar tment  personne l  
wi l l  connect  a l l  the  f ie ld wi r ing ins ide  the  cont ro l  cab ine t  
and tes t  the  s igna l  c i rcu i ts ;  and 

(7 )  Schedu l ing the ac t iva t ion o f  t ra f f ic  s igna ls sha l l  requ i re  
a  min imum of  10 work ing days  no t ice to  the  Depar tment 's  
Elec t r ica l  Inspec t ion  Un i t  a t  2104 South  22nd Avenue, 
Phoen ix ,  Ar izona  85009,  (602)  712-7312.   No ac t iva t ions 
ou ts ide  the  Phoen ix  met ropo l i tan  area  sha l l  be  schedu led 
e i ther  on  Monday or  Fr iday .   The Cont rac tor  sha l l  be  
respons ib le  to  ensure tha t  a l l  the requ i red  work has been 
comple ted  and tha t  the  t ra f f i c  s igna ls  a re  ready  to  be  
ac t iva ted on the pre-ar ranged da te .   I f  the  Depar tment  
de termines tha t  the t ra f f ic  s igna l  work is  no t  comple te 
and cannot  be  ac t iva ted ,  then the cont rac tor  shal l  be 
respons ib le  fo r  cos ts  incur red by  the  Depar tment  
(personne l ,  equ ipment ,  lodging,  per  d iem,  sa la ry  e tc . ) .  

734-2 .02 Traf f ic  Signal  Control lers:  

A t ra f f i c  s igna l  con t ro l le r  sha l l  cons is t  o f  an  e lec t ron ic  dev ice  ded ica ted 
to  the  se lec t ion  and t iming o f  t ra f f i c  movements .   Each cont ro l le r  sha l l  
p rov ide  a l l  the  fea tures ,  func t ions and phas ing opera t ions  as  ind ica ted 
on  the  p lans  and the  Spec ia l  Prov is ions .  

(A)   Sol id State  Digi ta l  Control lers:  

The so l id  s ta te  d ig i ta l  cont ro l le rs  sha l l  u t i l i ze  modu lar  cons t ruc t ion ,  so l id  
s ta te  c i rcu i t ry ,  and d ig i ta l  t iming techn iques .   In tegra ted  or  d isc re te 
semiconductor  dev ices  sha l l  be  used exc lus ive ly .  

Cont ro l le r  logic  sha l l  have h igh  no ise  immuni ty .  
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So l id  s ta te  components  sha l l  be  s tandard  produc t ion  types  and sha l l  be 
read i ly  ava i lab le .  

Components  sha l l  be  proper ly  ra ted  wi th  respect  to  heat d iss ipa t ing 
capac i ty  and ra ted  vo l tage.  

The min imum ra ted  l i fe  of  a l l  components sha l l  be 10  years under  24-
hour -a-day  opera t ion .  

Components  sha l l  be  c lear ly  iden t i f iab le  by  mark ings  on  c i rcu i t  boards 
or  par ts  numbers  on  p ic tor ia l  d iagrams.  

The d ig i ta l  t iming  techn iques  and repeatab i l i t y  sha l l  be  accordance wi th :  

(1 )  Module  Circui t  Boards:  

The cont ro l le r  sha l l  con ta in  p lug-connected  module  boards .   The so l id  
s ta te  components  sha l l  be  mounted on  pr in ted  c i rcu i t  modu le  boards .  

The modu le  boards  f rom the  cont ro l le r  sha l l  be  eas i ly  removed wi thout  
the  use  o f  spec ia l  too ls  and sha l l  be  des igned to  permi t  rep lacement  o f  
a l l  components  wi thout  damage to  the  board  or  i ts  c i rcu i ts .   Each 
ind iv idua l  p r in ted  c i rcu i t  board  sha l l  be  ident i f ied  by  a  ser ia l  number  or  
par ts  number  c lear ly  s tamped or  e tched on  the  board .  

The modu le  c i rcu i t  boards sha l l  be  arranged by  func t iona l  group ings .  

Each modu le board  by func t iona l  des ign  sha l l  be  e lec t r ica l ly  and 
mechan ica l ly  in te rchangeab le  wi th  o ther  cont ro l le rs  o f  the  same mode l ,  
con t ro l le r  ser ies ,  o r  f rame type.  

The modu le  boards  sha l l  be  fabr ica ted  f rom epoxy  g lass  laminate  NEMA 
grade G-10 or  G-11,  wi th a  min imum weigh t  o f  2  ounces  o f  copper  per  
square  foo t .   The copper  t rack  sha l l  have adequate  c ross-sec t ion  to 
car ry  the  des igned cur rent  capac i ty .   A l l  con tac t  sur faces  sha l l  be  non-
cor ros ive  cons t ruc t ion .   The en t i re  sur face  area  o f  each c i rcu i t  board 
sha l l  be  sea led  to  p ro tec t  aga ins t  mo is tu re .  

Phase t iming modu les wh ich  t ime more than one phase sha l l  be 
programmable  to  permi t  the  se lec t ive  d isab l ing o f  unused phases . 

Modu les  tha t  have a  120-vo l t  AC input  sha l l  be  proper ly  fused wi th in  the 
cont ro l le r .  

The in te r faces  and the power  supp ly  fo r  the  cont ro l le r  sha l l  be  des igned 
to  accommodate  the  max imum modu le  conf igura t ion  poss ib le fo r  the 
cont ro l le r  such tha t  no  add i t iona l  fu tu re  mod i f ica t ions  are  requ i red .  

In te rchangeab le  connectors  (except  da ta  buss  type)  sha l l  be  keyed to 
p revent  the i r  inser t ion  in to  the  wrong receptac le  o f  the  cont ro l le r .  
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The cont ro l le r ' s  hous ing sha l l  be  an  in tegra l  f rame assembly  cons t ruc ted 
o f  non- fer rous meta ls .   The hous ing sha l l  con form to  a l l  NEMA 
requ i rements .  

(2 )  Volat i le  Memory:  

Al l  vo la t i le  memory  in cont ro l le rs ,  t ime swi tches ,  and t ime base 
coord ina tors  sha l l  u t i l i ze  a  ba t te ry  back-up  supp ly  to  ma in ta in  memory 
as  fo l lows: 

(a )  Comple te  memory  re ten t ion  fo r  30  days  i f  RAM board 
is  removed f rom cont ro l ler ;  

(b )  Non- rechargeab le  Bat te ry :  The non- rechargeab le 
ba t te ry sha l l  be ra ted  to ma in ta in  memory  fo r  no t  less 
than f ive  years  in  cont inuous use and inc lude a 
ba t te ry  cond i t ion  ind ica tor ;  and 

(c )  Rechargeab le  Bat te ry :  The rechargeab le ba t te r ies  
sha l l  be  the  type  tha t  can  be  opera ted ,  s to red ,  o r  
charged in  any  pos i t ion and be  capab le  o f  be ing  
recharged no t  less  than 1 ,000 t imes.   The 
rechargeab le ba t te r ies sha l l  have an  au tomat ic  
ba t te ry  charger  wi th  a  ba t te ry  d ischarge ind ica tor  
and sha l l  opera te  wi th in  the  NEMA env i ronment  
s tandards .  

(3 )  Indicators:  

Ind ica tors  sha l l  be  the  sub-min ia tu re  type  and may be  e i ther 
incandescent  lamps or  so l id  s ta te .   Incandescent  lamps sha l l  be 
rep laceab le  f rom the  f ront  o f  the  pane l .  

A l l  p rogramming p ins  sha l l  be  the  pr in ted  c i rcu i t  receptac le ,  non-
cor ros ive ,  tu rn ing fo rk  type .   The p in  contac tor  sha l l  f i t  any  s tandard 
0 .055- inch  to  0 .73- inch  board .   The p in  sha l l  be  rated  fo r  600 vo l ts  and 
5  amperes .  

(B)   Digi ta l  Pre-T imed Sol id State  Control lers:  

The DPT cont ro l le r  shal l  des ignate  a  d ig i ta l  p re- t imed cont ro l le r  
compat ib le  wi th  NEMA s tandards ,  these spec i f ica t ions ,  the  Spec ia l  
Prov is ions ,  and the  p lans.  

The Type DPT cont ro l le r  sha l l  be  des ignated  wi th  s ix -pos i t ion 
a lphanumer ic  code.   The two numbers  in  the  code sha l l  have the 
fo l lowing mean ings :  

  DPT18_ -  Capac i ty  o f  up  to  18  s igna l  load  c i rcu i ts  
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  DPT40_ -  Capac i ty  o f  up  to  40  s igna l  load  c i rcu i ts  

The le t te rs  in  the  las t  posi t ion  sha l l  have the  fo l lowing mean ings :  

  DPT__S -  Computer  Superv ised Un i t  

  DPT__P -  Programmed fo r  Pre-empt ion  

  DPT__T -  Programmed fo r  T ime Base Coord ina t ion 

  DPT__H -  Hard  Wire  In te r t ie  

When the  las t  pos i t ion  has  more  than one le t te r ,  the cont ro l le r  sha l l  have 
a l l  the  func t iona l  fea tures de f ined by  each le t te r .  

A l l  the  DPT cont ro l le r  un i ts  supp l ied sha l l  be read i ly  p rogrammable  fo r  
p re-empt ion and sha l l  inc lude the  t ime base coord ina t ion modu le  and 
programming.  

(1 )  The DPT18 Pre-T imed Control ler :  

The DPT18 sha l l  meet  the fo l lowing spec i f i ca t ions  and sha l l  be des igned 
fo r  non-ac tua ted  opera t ion  o f  t ra f f i c  s igna ls  hav ing pre-de termined cyc le 
lengths ,  cyc le  lengths ,  in te rva l  dura t ions ,  and in te rva l  sequences . 

The cont ro l le r  sha l l  have th ree  independent  cyc les  wi th  th ree  o f fse ts  and 
two sp l i ts  per  cyc le .   Cycle  lengths  sha l l  be  f ron t  pane l  ad jus tab le  wi th 
a  f ron t  pane l  cyc le - in-e f fec t  ind ica tor .   The cyc le d isp lay  sha l l  show the 
loca l  e lapsed t ime,  inputs,  ou tpu ts ,  and t iming va lues .  

The cont ro l le r  sha l l  have 10  s igna l  in te rva ls and 18  independent ly  
cont ro l led  on /o f f  s igna l  c i rcu i t  ou tpu ts  wh ich may be  independent ly  
p rogrammed fo r  f lash ing the  s igna l  ou tpu t  in  a  des ignated  in te rva l .  

The cont ro l le r  un i t  fo r  rep lacement  fo r  a  type-F e lec t romechan ica l  
con t ro l le r  sha l l  be a re t ro f i t  back pane l  22 .5 inches  h igh ,  13 .0625 inches 
wide ,  and 10 .3125 deep.   The back  pane l  sha l l  house NEMA-type f lasher ,  
load  swi tches ,  and two-channe l  card rack  ampl i f ie r .   The f lasher  t rans fer  
re lays  sha l l  be  in te r faced wi th  a  Cinch-Jones type  e igh t -p in  socket .   The 
s igna l  load  sha l l  be  cont ro l led  by  a  60-ampere  tungs ten  mercury 
contac tor .  

(a )  Indicators:  

Ind ica tors  sha l l  inc lude d ig i ta l  read-outs  to  d isp lay  a l l  inpu ts ,  countdown 
t iming in te rva ls ,  cyc le ,  sp l i t ,  loca l  master  and pre-empt ion .  
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(b)  Control ler  Programming:  

Program ent r ies  sha l l  be f ron t  pane l  p rogrammable  wi thout  the  use  o f  
too ls  o r  so f tware .  

(c )  Pre-empt ion:  

Pre-empt ion  func t ions  sha l l  be  programmable  assignments  to  inc lude 
en t rance t imes,  t rack  c learance (passage and c learance t imes) ,  
min imum dura t ion  pro tec t ion  t ime,  and ex i t .   The programming sha l l  a lso  
inc lude de tec t ion  mode,  pedes t r ian  ind ica t ions  opera t ion ,  de lay t ime, 
and f lash  opera t ion .  

(d)  Vehic le  Detect ion:  

The back  pane l  sha l l  inc lude card- rack  mounted NEMA-type veh ic le 
de tec tor  fo r  two de tec tor  channe ls .   Each channe l  sha l l  inpu t  each 
ac tua ted  veh ic le  s igna l  phase group. 

(e )  Pedestr ian Detect ion:  

The ac tua ted  s igna l  phase groups  sha l l  have pedest r ian  ac tua ted 
movements .  

( f )  Star t -Up and Flash:  

The s ta r t -up opera t ion and f lash opera t ion  in te rva ls  and t iming sha l l  be 
programmable  in  the  un i t .  

(g)  Control  Cabinet  for  DPT18 T /H:  

The cont ro l  cab ine t  sha l l  be  the  type  spec i f ied  on  the  p lans  and in  the 
Spec ia l  Prov is ions .  

The cont ro l  cab ine t  sha l l  inc lude the  fo l lowing i tems:   cab ine t  fan ,  l igh t ,  
conven ience ou t le t ,  and po l ice  pane l .  

The fo l lowing swi tches  sha l l  be  inc luded:   ma in-on /o f f ,  con t ro l le r  au to 
on /cont ro l le r  on- f lash /cont ro l le r  o f f - f lash ,  s igna l  l igh ts  on /o f f ,  and 
au to /manua l .  

The fo l lowing sw i tches  sha l l  be  mounted ins ide  the po l ice  pane l :   ma in 
swi tch ,  au to / f lash  swi tch ,  and au to /manua l  swi tch ,  and manua l  con t ro l  
cord .  

(h)  Conf l ic t  Moni tor :  

The conf l i c t  mon i to r  shal l  be  a cab le-connected  un i t ,  ex terna l ,  she l f  
mounted ,  s ix  channe l ,  NEMA-wi red  to  mon i to r  a l l  func t ions .   A l l  the 

TABLE OF CONTENTS INDEX



SECTION 734 

883 
 

equ ipment  housed in  the  cont ro l  cab ine t  sha l l  be  ins ta l led  and removed 
f rom the  f ron t  wi th  ease.  

(2 )  The DPT40 Pre-T imed Control ler :  

The DPT40 sha l l  be  des igned fo r  non-ac tua ted opera t ion  o f  t ra f f ic  
s igna ls  wi th  p re-de termined cyc le  lengths ,  in terva l  dura t ions ,  and 
in te rva l  sequences .   The cont ro l le r  un i t  sha l l  have a  min imum of  th ree 
independent cyc les .   Each cyc le sha l l  have a  min imum t iming range o f  
0 -255 seconds and in terva l  t iming o f  0 -25 .5  seconds,  in  one-second and 
one- ten th-second increments .   Each cyc le  length  sha l l  be  f ron t  pane l  
ad jus tab le  wi th  a f ron t  pane l  cyc le - in -e f fec t  ind ica tor .   A cyc le  read-out  
sha l l  show the  t ime o f  the loca l  cyc le  tha t  has  e lapsed. 

Each cyc le  sha l l  have three  o f fse ts  and four sp l i ts .   The four  sp l i ts  
(s igna l  in te rva l  p lans)  shal l  be  se lec ted  by  e i ther  a  remote  in te rconnect ,  
t ime swi tch ,  o r  a  loca l  de tec tor  ac tua t ion .   The contro l le r  un i t  sha l l  have 
31  s igna l  in te rva ls and 40  independent ly  cont ro l led  on /o f f  s igna l  c i rcu i t  
ou tpu ts wh ich  may be  independent ly  p rogrammed fo r  f lash ing the s igna l  
ou tpu t  in  a  des ignated  in te rva l .  

(a )  Synchronizat ion:  

The pre- t imed contro l le r  un i t  sha l l  have a  manua l  swi tch  to  synchron ize 
i tse l f  wi th  an  in te r t ie  sys tem input ,  o r  the  cont ro l le r  un i t  sha l l  be  capab le 
o f  p rov id ing a  sync-pu lse to  an  in te r t ie  sys tem when programmed to  be 
a  master  cont ro l le r  un i t .  

(b)  Interconnected System: 

The cont ro l le r  un i t  sha l l  be  capab le  o f  opera t ing wi th  an  ex is t ing master  
cont ro l le r  un i t  wi th  s ix  o f  10  func t ions .   The cont ro l le r  un i t  inpu ts  f rom a 
s tandard- type pre- t imed in te rconnect  sha l l  be  as  fo l lows:  

Dia l  2  One Input  
3   

Of fse t  
1   
2   
3   

Sp l i t  

  1  *   
  2  *   
  3  *   
  4  *   

F lash    
Common  AC neut ra l  

Note :   
 
*Sp l i ts  1 ,  2 ,  3 ,  and 4  sha l l  be  used wi th  a  10- func t ion  in te r t ie  
sys tem on ly .  
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Dia l  1  sha l l  be  in  e f fec t  when ne i ther  the  Dia l  2  nor the  Dia l  3  l ines  are 
energized.  

A master  cont ro l le r  un i t  wi th  d i rec t  con t ro l  by  a  computer  sys tem sha l l  
have NEMA- logic  leve l  inpu ts .  

(c )  Conf l ic t  Moni tor :  

The conf l i c t  mon i tor  sha l l  be  an ex terna l  she l f -mounted ,  12-channe l  o r  
la rger  NEMA cab le-connect  un i t  wi red  to  mon i to r  a l l  func t ions .  

(d)  Manual  Control :  

An auto-manua l  con t ro l  swi tch  and wi r ing te rmina ls  sha l l  be  fu rn ished in 
the  contro l le r  cab ine t  assembly  fo r  a momentary contac t  hand he ld 
swi tch .   The au to-manua l  con t ro l  swi tch  sha l l  be  access ib le  wi th  a 
s tandard  po l ice  type  key .   The hand-he ld  manua l  swi tch  sha l l  be 
weather -proo f  on  a  re t ractab le  cab le .  

Manua l  opera t ion  o f  the  cont ro l le r  sha l l  p rov ide  the  same co lo r  sequence 
as  was programmed fo r  the  au tomat ic  opera t ion .   The dura t ion  o f  a l l  
in te rva ls ,  except  the  ye l low veh ic le  in te rva l  and the  red  veh ic le 
c learance in te rva l ,  sha l l  be  cont ro l led  by  opera t ion  o f  the  manua l  swi tch .   
Dura t ion  o f  the  ye l low in te rva l  and red  c learance in te rva l  sha l l  be  the 
min imum t ime spec i f ied  to  be  programmed in  the  cont ro l le r  un i t .  

(e )  Minimum Timing:  

A guaranteed min imum back-up t ime fo r  each in terva l ,  p rogrammed in 
accordance wi th  the  s igna l  p lan  non-vo la t i le  p rogrammable  read-on ly 
memory ,  sha l l  be  prov ided as  spec i f ied  on  the  p lans  or  in  the  Spec ia l  
Prov is ions .  

( f )  Manufacturer  Programmed Funct ions:  

The fo l lowing func t ions  sha l l  be  programmed by  the  manufac turer  in to 
the  programmable  read on ly  memory  in  accordance wi th  the  s igna l  p lan 
spec i f ied  on  the  pro jec t  p lans :  

( i )  Star t -up programs:  

( i i )  Each s ignal  plan and sequence programs:  

( i i i )  Back-up t imes:  

( iv )  Remote f lash operat ion programs:  

(v )  Cycle  back-up t imes:  
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(v i )  Of fset  back-up t imes:  

(v i i )  Pre-empt ion plan and sequence programs:  

(v i i i )  Fie ld programmable  funct ions:  

The fo l lowing func t ions  sha l l  be programmable  f rom the  f ron t  pane l  by 
the  opera tor  in  the  f ie ld :  

  T iming Ent ry ;  
  Cyc le  Lengths ;  
  Of fse ts ;  
  In te rva l  T ime;  
  Read-out  o f  cyc le ,  sp l i t ,  and  in te rva l ;  
  Read-out  o f  T iming in  the  PROM; and 
  Pre-Empt ion  In te rva l  T iming.  

( ix )  Funct ion Switches:  

The fo l lowing func t ion  swi tches  sha l l  be  prov ided: 

  Lock /Non-Lock  -  Reca l l  for  each de tec tor  
  Loca l /Remote  se lec t ion  o f  cyc le ,  o f fse t ,  sp l i t  and  p lan 
  Sync /Ho ld  fo r  non- in te rconnected  opera t ion 

The programming o f  the  t iming en t ry ,  cyc le ,  o f fse ts ,  se lec tab le 
func t ions ,  and phase t iming in te rva ls  sha l l  be  set  by  en t ry  swi tches ,  
p rogramming p ins  o r  by  keyboard  en t ry .   Programming sha l l  inc lude 
d ig i ta l  so l id  s ta te  read-outs  o f  keyboard  programmed func t ions .  

(x )  Input-Output  Connectors:  

The s igna l  ou tpu t  connectors  sha l l  be  compat ib le  wi th  the  NEMA four -
phase cont ro l le rs .   The cont ro l le r  un i t  sha l l  use the  s tandard  NEMA 
connectors  A and B per  NEMA tab le  13-3 ,  four -phase te rmina t ions ,  and 
the  fo l lowing tab les :  
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CONNECTOR A 
Pin 
No.  Funct ion Pin 

No.  Funct ion 
A Reserved f  Det .  1  
B  24-Vo l t  DC g  Det .  5  
C Vo l tage Mon i to r  h  Det .  9  
D Sig.  Ck t .  #  3  i  -  
E  Sig.  Ck t .  #  6  j  Remote  Flash  
F  Sig.  Ck t .  #  10  k  Guar .  In te rva l  
G Sig.  Ck t .  #  13  m -  

H Sig.  Ck t .  #  12  n  Signa l  Plan  2  
(Preempt  1 )  

J  Sig.  Ck t .  #  11  p  AC +  
K  Det .  2  q  Master  Sync  (Out )  
L  Det .  6  r  Spare  
M Det .  10  s  Sig.  Ck t .  #  1  
N Stop  Time  t  S ig.  Ck t .  #  4  
P  Coord .  Sync  ( IN)  u  -  
R Ex terna l  Star t  v  -  

S  Manua l  ( In te rva l  
Advance) w Over lap  Advance 

T  Ind ica tor  Lamp Cont ro l  x  Free  
U AC -  y  Cyc le  2  
V  Chass is  Gnd z  Sp l i t  4  

W Logic  Gnd AA Signa l  Plan  3  
(Preempt  2 )  

X  Flash  Logic  (1PPS)  BB O'L  Mode 
Y Spare  CC Spare  
Z  Sig.  Ck t .  #  2  DD Sig.  Ck t .  #  7  
a  Sig.  Ck t .  #  5  EE -  
b  Sig.  Ck t .  #  9  FF Signa l  Plan  
c  Sig.  Ck t .  #  8  GG Sp l i t  2  
d  -  HH Cyc le  3  
e  Sig.  Ck t .  #  14    
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CONNECTOR B 
Pin 
No.  Funct ion Pin 

No.  Funct ion 
A Free Output  f  Spare  
B  Flash  Cont .  g  Spare  
C Spare  h  Det .  12  
D Sig.  Ck t .  #  15  i  Det .  11  

E  Sig.  Ck t .  #  16  j  Cyc le  4  (Opt iona l  
Func t ion) 

F  Sig.  Ck t .  #  17  k  -  
G Sig.  Ck t .  #  24  m -  
H Sig.  Ck t .  #  26  n  -  
J  Sig.  Ck t .  #  27  p  Sig.  Ck t .  #  30  
K  -  q  Sig.  Ck t .  #  31  
L  Det .  4  r  -  
M Det .  8  s  Sig.  Ck t .  #  21  
N Det .  3  t  Spare  
P  Det .  7  u  Sig.  Ck t .  #  40  
R Of fse t  3  v  -  
S  Of fse t  2  w Sig.  Ck t .  #  38  
T  -  x  -  
U Of fse t  1  y  -  
V  CMU Stop Time  z  -  
W Sp l i t  3  AA Sig.  Ck t .  #  29  
X  -  BB Sig.  Ck t .  #  36  
Y  Sig.  Ck t .  #  18  CC Sig.  Ck t .  #  37  
Z  Sig.  Ck t .  #  19  DD Sig.  Ck t .  #  34  
a  Sig.  Ck t .  #  20  EE Sig.  Ck t .  #  39  
b  Sig.  Ck t .  #  22  FF Sig.  Ck t .  #  32  
c  Sig.  Ck t .  #  23  GG Sig.  Ck t .  #  35  
d  Sig.  Ck t .  #  25  HH Sig.  Ck t .  #  33  
e  Sig.  Ck t .  #  28    

 
The fo l lowing inputs  sha l l  be  in  accordance wi th  NEMA:  

Stop  Timing  Sha l l  have the  e f fec t  o f  ha l t ing the  loca l  
percent  counter .  

Manua l  Enab le Guaranteed in te rva l  inh ib i t .  

In te rva l  Advance 
(Manua l )  

Sha l l  s tep  cont ro l le r  th rough each programmed 
in te rva l  sequent ia l ly .   Sha l l  opera te  on  t ra i l ing 
edge o f  pu lse .   When asser ted  wi th  s top  t iming 

sha l l  p rov ide  manua l  con tro l  o f  a l l  in te rva ls .  
Ind ica tor  Lamp 
Cont ro l  Sha l l  ex t ingu ish  a l l  f ron t  pane l  ind ica tors .  

Ex terna l  Star t  
Sha l l  fo rce  the  cont ro l le r  to  the  spec i f ied  
s ta r t ing in te rva l .   The normal  cyc le  sha l l  

resume immedia te ly  upon re lease o f  th is  inpu t .  
Detec tors ,  Chass is  Ground,  and Pre-Empt ion .  

 
The fo l lowing ou tpu ts  shal l  be  in  accordance wi th  NEMA:  
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Signal  Output  Circui ts :  
In te rva l  1  On Sha l l  be  ac t ive  for  the  dura t ion  o f  in terva l  1 .  

Vo l tage Mon i to r  Sha l l  be  ac t ive  as  long as the  cont ro l le r  is  
p rov id ing proper  opera t ion .  

+  24  vo l ts  DC  
Logic  Common  

Master  Sync Sha l l  be  ac t ive  a t  a l l  t imes except  dur ing the  
master  sync  per iod .  

F lash  Logic  Sha l l  a l te rna te  be tween t rue- fa lse  logic  leve ls  
a t  a  one pu lse  per  second repet i t ion  ra te .  

 
(x i )  Pre-Empt ion:  

When spec i f ied ,  a p re-empt ion  program sha l l  be  prov ided in the 
cont ro l le r  so f tware .   The pre-empt ion  program sha l l  be  in i t ia ted  by  a 
non- lock ing pre-empt ion  ca l l .   The pre-empt ion mode sha l l  have i ts  own 
t iming,  inc lud ing min imum t iming and s igna l  p lan .  

(x i i )  Electr ica l  Character is t ics:  

The cont ro l le r  p rograms prov ided by  the  manufac turer  sha l l  be 
permanent ly  s to red  in  a  non-vo la t i le  memory  such tha t  ba t te r ies  sha l l  
no t  be  requ i red  to  ma in ta in  the min imum in te rva l  t iming,  in te rva l  
sequences ,  s ta r t -on ,  o f fse ts ,  cyc le  and sp l i ts ,  f lash  on /o f f ,  de tec tors,  
s igna l  c i rcu i ts  f lash ,  and pre-empt ion .  

(C)   Actuated Sol id State  Dig i ta l  Control lers:  

(1 )  Genera l :  

The ac tua ted  so l id  s ta te d ig i ta l  con t ro l le r  sha l l  be  des igned fo r  the 
opera t ion  o f  t ra f f i c  s igna ls  wi th  fu l ly  ac tua ted  or  semi-ac tua ted  t iming o f  
the  t ra f f i c  s igna ls  inc lud ing opera t ion  wi th  aux i l ia ry  equ ipment .  

Each ac tua ted  cont ro l ler  sha l l  be fu rn ished wi th  the  requ i red  number  o f  
phases ,  phase sequence, phase t iming fea tures ,  and a l l  o ther  cont ro l  
func t ions  tha t  a re  spec i f ied  here in ,  on  the  p lans,  o r  in  the  Spec ia l  
Prov is ions .  

(2 )  DAN-Actuated Control le r  and Features:  

Actuated  cont ro l le rs  sha l l  be  des ignated  on  the  p lans  or  Spec ia l  
Prov is ions  wi th  the  fo l lowing des ignat ions :  

The DAN cont ro l le r  sha l l  des ignate  a  d ig i ta l  ac tua ted  cont ro l ler  
con forming to  NEMA Standards ,  these spec i f i ca t ions ,  the  Spec ia l  
Prov is ions ,  and the  p lans.  

The number  in  the  a lphanumer ic  code type sha l l  mean the  fo l lowing:  
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  DAN-2   Two-phase cont ro l le r  

  DAN-4   The cont ro l le r  sha l l  be  capab le  o f  opera t ing four   
     phases .  

  DAN-8   The cont ro l le r  sha l l  be  capab le  o f  opera t ing e igh t  
     phases .  

(a )  Phase T iming:  

Each DAN cont ro l le r  un i t  phase t iming or  phase modu le  sha l l  inc lude 
t iming per iods  fo r  each veh ic le  and pedest r ian  phase ac tua ted  wi th 
vo lume dens i ty  t iming,  o r  non-ac tua ted  t iming fo r  semi-ac tua ted  phase 
opera t ion .   Each phase t iming per iod  sha l l  be  no t  less  than the  min imum 
requ i red  by  NEMA.  

(b)  Control ler  Pre-Approval :  

The DAN cont ro l le r  p re-approva l  sha l l  be in  accordance wi th  cur rent  
NEMA spec i f i ca t ions  and these spec i f i ca t ions .   No add i t iona l  func t ions 
sha l l  be  in  the  DAN cont ro l le r .   Pre-approva l  tes ts  and eva lua t ions  sha l l  
be  per fo rmed by  the  Depar tment  and approved by  the  Engineer .  

(c )  Over lap Phases:  

Cont ro l le rs  wi th  more  than two phases  sha l l  be  fu rn ished wi th  a  NEMA 
14-9  over lap  program board  and dr iver  ou tpu ts.   The NEMA-type 
over laps  sha l l  be  programmed by  the  NEMA program board  assembly 
wi th  hard  wi re  jumpers  eas i ly  access ib le  ins ide  the  cont ro l le r ,  o r  
p rogrammed in  the  cont ro l le r  wi thout  the  use  o f  tools .  

(d)  Frame Sizes:  

The cont ro l le r  un i t  f rames sha l l  be  two- ,  four - ,  and e igh t -phase,  no t  
exceed ing the  NEMA-spec i f ied  d imens ions ,  except  he igh t  wh ich  sha l l  be 
17  inches  max imum.   Equ ipment  sha l l  be  in te rchangeab le  in  the 
cont ro l le r  cab ine t .  

(e )  Phase Sequence Operat ion:  

Each phase and assoc ia ted  over lap  phases  o f  a  s ingle - r ing cont ro l le r  
sha l l  be  sequent ia l ly  t imed as  ind ica ted  on  the  p lans .  

Dua l - r ing cont ro l le rs sha l l  be sequent ia l ly  t imed per  r ing and 
concur ren t ly  t imed per  non-conf l i c t ing phase.   Dua l - r ing cont ro l le rs  sha l l  
be  programmed fo r  the  dua l  en t ry  mode o f  opera t ion .  

Dua l - r ing t ra f f i c  s igna l  con t ro l le rs  tha t  a re  PROM programmable  sha l l  
inc lude th ree  PROMS, one ins ta l led  PROM, and inc lude two spare  phase 
sequence PROMS as  fo l lows:  
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  PROM A -  Eigh t -phase,  quad le f t  tu rn  opera t ion .  

  PROM B -  Eigh t -phase,  dua l  le f t  tu rn  r ing one opera t ion ,  
      sequent ia l  r ing two operat ion .  

  PROM C  -   E igh t -phase sequent ia l  opera t ion .  

The two spare  PROMS sha l l  be  ident i f ied  and packaged fo r  fu tu re  use .  

( f )  Control ler  Input-Output  Funct ions and 
Connectors:  

The cont ro l le r  sha l l  p rov ide  a l l  the  NEMA input /ou tpu t  func t ions .   The A,  
B,  and C Connectors  and the i r  p in  ass ignments  sha l l  be the same as 
shown in  Tab le  13-3  o f  1983 NEMA for  two- ,  four - ,  and e igh t -phase 
cont ro l le r  un i ts  and the i r  cab les .  

Al l  A and B connectors  and cab les sha l l  inc lude spec i f ied  four -  and 
e igh t -phase func t ions ,  fo r  fu tu re  use .  

Aux i l ia ry  connectors  sha l l  no t  be  permi t ted  on  Type DAN cont ro l le rs .  

(g)  Standard Funct ions:  

Standard  cont ro l le r  func t ions  spec i f ied  by  NEMA,  and as  spec i f ied  in 
these spec i f i ca t ions  sha l l  be  fu rn ished. 

The cont ro l le r  un i t  func t ions  sha l l  inc lude NEMA TS-1 ,  Sec t ions  13  and 
14 .  

The s tandard  func t ions sha l l  be  the  NEMA-spec i f ied  fea tures  on  a  per 
phase,  per  r ing,  and per  un i t  bas is .  

(h)  Pre-Programmable  Guaranteed Minimum 
Clearance T iming:  

Al l  con t ro l le rs  sha l l  have a  guaranteed min imum c learance t iming 
program and sha l l  be  programmed as  fo l lows:  

( i )  Guaranteed ye l low change in te rva l :   th ree  
seconds 

( i i )  Guaranteed pedest r ian  c learance in te rva l :   f i ve 
seconds 
The cont ro l le r  sha l l  have the  capab i l i t y  to  permi t  
exc lus ive  pedest r ian  phase when requ i red .  
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( i )  Pre-Programmable  Backup T iming:  

Al l  con t ro l le rs  wi th  a backup t iming PROM capab i l i t y  sha l l  be 
programmed fo r  the  type  o f  phase movement  fo r  the  min imum t imes as 
fo l lows:  

Any Vehic le  and Pedestr ian Phase Movement  (Non-Actuated)  
Interval  T ime in Seconds  

Min imum Green 25 
Walk  (So l id )  7  
Ped Clearance (F lash ing) 10 
Ye l low Change  4  
Red Clearance 2  

 
Any Vehic le  and Pedestr ian Phase Movement  (Ac tuated)  

Interval  T ime in Seconds  
In i t ia l  Green 10 
Veh ic le  Ex tens ion  (Passage)  3  
MAX I  25 
MAX I I  30 
Walk  (So l id )  7  
Red Clearance (F lash ing) 10 
Detec tor  Memory ON 
Reca l l  Mode PED.  

 
Any Vehic le  Exclusive  Turning Phase Movement  

Interval  T ime in Seconds  
In i t ia l  Green 8  
Veh ic le  Ex tens ion  (Passage)  2  
MAX I  20 
MAX I I  25 
Ye l low Change  4  
Red Clearance 2  
Detec tor  Memory ON 
Reca l l  Mode Veh ic le  

 
Any  requ i red  change or  add i t ions by the manufac turer  to  these t ime 
va lues  sha l l  be  c leared  th rough the  Engineer  before  de l ivery  o f  the 
cont ro l le r  assembly .  

(3 )  The MPS Control ler  & Features:  

The MPS cont ro l le r  sha l l  des ignate  a  d ig i ta l  mic roprocessor  cont ro l le r  
tha t  con forms to  a l l  the  DAN cont ro l le r  spec i f i ca t ions ,  and sha l l  inc lude 
spec ia l  p rogrammable  app l ica t ions as  spec i f ied  in these spec i f i ca t ions ,  
and the  p lans .  
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(a )  MPS Control ler  Minimum Phase Requirements:  

The MPS Cont ro l le r  sha l l  be  a  four -phase or  e igh t -phase dua l  r ing 
opera t ion  or  twe lve-phase dua l  o r  th ree  r ing opera t ion  as  requ i red  in  the 
p lans .  

The type o f  MPS cont ro l le r  sha l l  be des ignated  by the  spec ia l  p rogram 
app l ica t ions  requ i red .  

The las t  le t te rs  sha l l  des ignate  the  fo l lowing:  

  MPS-SI   Computer  Superv ised Un i t  -  In te rconnected 

  MPS-SD Computer  Superv ised Un i t  -  Dia l  Up  

  MPS-P  Programmed fo r  Pre-Empt ion  

  MPS-T  Programmed fo r  T ime Base Coord ina t ion 

  MPS-C  Programmed fo r  TM Coord ina t ion  -  Tra f f ic  Ac tua ted  
     Coord ina t ion 

  MPS-M  Ar te r ia l  Master  Cont ro l le r  -  In te rconnected 

  MPS-SF Programmed fo r  any  add i t iona l  Spec ia l  Func t ions  per 
     Spec ia l  Prov is ions .  

The MPS cont ro l le r  sha l l  inc lude the  fo l lowing fea tures :  

( i )  Each MPS cont ro l le r  sha l l  inc lude the 
programming and modu le  fo r  T ime Base 
Coord ina t ion wi th  a f ron t  pane l  "D"  connector ,  o r  
aux i l ia ry  connector  fo r  a l l  non-NEMA func t ions ;  

( i i )  A l l  non-NEMA input /ou tpu t  func t ions  sha l l  be 
conta ined in  a  sys tem or  "D"  connector  on ly ;  

( i i i )  Each MPS cont ro l le r  sha l l  inc lude the  pr in te r  
in te r face  and por t .   The pr in te r  in te r face  sha l l  
permi t  p r in tou t  o f  a l l  con tro l le r ,  coord ina tor ,  and 
pre-emptor  opera tor  en tered  da ta ;  

( iv )  The "D"  Connector  sha l l  be  loca ted  on  the  f ron t  
pane l ;  and 

(v )  The MPS cont ro l le r  ma in  f rame sha l l  be  read i ly  
compat ib le  fo r  MPS-P pre-emptor  p rogramming.  
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(b)  MPS Control ler  Pre-Approval :  

In  add i t ion  to  meet ing the  DAN cont ro l le r  p re-approva l  requ i rements ,  the 
Depar tment  wi l l  requ i re  each MPS cont ro l le r  mode l  and spec ia l  p rogram 
type to  be  tes ted  and evalua ted  on  a  p rogram-by-program bas is  be fore 
approva l  by the Engineer .   Each approva l  wi l l  be l imi ted  to  each type o f  
p rogram requ i red  by  the  Depar tment ,  no t  by  manufac turer  o r  mode l .   The 
number  o f  manufac turers  p re-approved by  the  Depar tment  may be 
l imi ted  fo r  each type o f  p rogram the  Depar tment  requ i res .  

Ex is t ing Depar tment  approved cont ro l le r  p rograms sha l l  be l imi ted  to the 
manufac turer 's  p rogram vers ion  and mode l  cur ren t ly  in  opera t ion  fo r  a 
spec i f ied  geograph ic  a rea as  requ i red  by  the  Engineer .  

Approva l  o f  a  MPS ar te r ia l  o r  in te rconnected  superv ised cont ro l le r  un i t  
sha l l  be  l imi ted to  the Depar tment 's  opera t ing computer  management 
so f tware  and hardware .  

(c )  MPS Twelve-Phase Cont rol ler :  

The twe lve-phase cont ro l le r  sha l l  meet  a l l  DAN cont ro l le r  spec i f i ca t ions  
p lus  the  fo l lowing func t ions :  

( i )  A l l  non-NEMA func t ions and phases  sha l l  be 
conta ined in  a "D"  connector  o r  aux i l ia ry 
connector  on  the  f ron t  pane l ;  

( i i )  The cont ro l le r  sha l l  inc lude twe lve  phases  wi th 
bo th  veh ic le  and pedest r ian  t iming;  

( i i i )  The cont ro l le r  sha l l  have a l loca t ion  o f  phases  to 
be  opera ted  in  a  spec ia l  p rogrammable 
concur ren t  phase or  co-phase mode.   Up to  s ix  
phases  may be  used as co-phases .   The co-
phases  sha l l  be  capab le  of  be ing imp lemented to 
c rea te  add i t iona l  r ings .   The co-phase t iming 
parameters sha l l  be en tered  f rom the  f ron t  pane l ;  

( i v )  The cont ro l le r  sha l l  con ta in  two add i t iona l  
over laps  to  the  four  NEMA over laps ;  

(v )  The cont ro l le r  sha l l  inc lude Time Base 
Coord ina t ion  and th ree  pre-empt ion  programs;  
and 

(v i )  The cont ro l le r  sha l l  accept  up  to  16  de tec tor  
inpu ts .  
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(d)  MPS -  Coordinat ion Programming Pre-Approval :  

The MPS-S computer  superv ised cont ro l le r  and the  MPS-M ar te r ia l  
master  cont ro l le r  fo r  sys tems sha l l  be  pre-approved by  the  Engineer  per 
the  Depar tment 's  computer  hardware  and so f tware requ i rements .  

The MPS-C TM coord ina t ion  and MPS-T t ime base coord ina t ion  sha l l  be 
pre-approved by  the Engineer  per  the  Depar tment 's  sys tem 
requ i rements .   Each manufac turer 's  un i t  sha l l  be  read i ly  in te rchangeab le 
wi th in  the  same mode l  l ine .  

(e )  MPS-T T ime Base Coordinat ion Program:  

(1 )  The MPS-T program fo r  t ime base coord ina t ion  sha l l  be  
inc luded in  each MPS cont ro l le r  un i t .  

The MPS-T program sha l l  cons is t  o f  the  hardware ,  
so f tware ,  and cab ine t  wi r ing to  p rov ide  coordina ted 
t ra f f i c  f low wi thout  the use  o f  in te rconnect  cab les 
be tween cont ro l le r  un i ts  in  a  ded ica ted  geograph ic  a rea .   
The MPS-T program sha l l  be  superv ised by  i ts  own c lock ,  
wh ich  wi l l  mon i to r  the  program's  memory  so  as  to 
imp lement  rou t ine  t ime o f  day ,  day  o f  week,  and week o f  
year  p rograms;  as  we l l  as  au tomat ic  day l igh t  sav ings  
se lec t ion .  

(2 )  The MPS-T cont ro l le r  p rogram sha l l  inc lude the  fo l lowing  
func t ions :  

( i )  Sha l l  be  capab le  o f  being sys tem in te r faced 
( in te r t ie  o r  d ia l -up)  fo r  a  p rogram moni to r ing and 
da ta  down- load ing and sys tem data  up- load ing.   
The da ta  down- load ing and c lock  updat ing sha l l  
a lso  be  accompl ished by  a  hand-he ld  dev ice ;  

( i i )  The coord ina t ion  programming sha l l  inc lude the 
fo l lowing phase t iming op t ions :   The MPS-T 
Cont ro l le r  sha l l  have a  coord ina t ion  sys tem "D" 
connector .   The sys tem connector  sha l l  func t ion 
as  input /ou tpu t  por t  and aux i l ia ry ou tpu t  
connector .   A l l  ou tpu ts  sha l l  be  NEMA 
compat ib le ;  and 

( i i i )  The MPS-T Cont ro l le r  sha l l  p rov ide  fo r  a l l  t ime 
base coord ina t ion ,  user  program data  input ,  and 
the  s ta tus  read-outs ,  inc lud ing cyc le  countdown 
and program data  d isp lay,  on  the  f ron t  pane l .  
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( f )  MPS-T Control ler  Cabinet  Wir ing:  

The fo l lowing  cab ine t  wi r ing func t ions  sha l l  be  inc luded wi th  the  MPS-T 
cont ro l le r  cab ine t  assembly :  

( i )  The cab ine t  sha l l  be  wi red  fo r  ca l l  to  non-
ac tua ted  mode I  fo r  the  h ighway and mode I I  fo r  
c ross  s t ree t ,  un less  o therwise  spec i f ied ;  

( i i )  The ins ide  cab ine t  swi tch  pane l  sha l l  inc lude a 
swi tch  fo r  coord ina t ion ,  and f ree  run  modes o f  the 
coord ina tor  p rogram.   The remote  f ree  input  sha l l  
be  wi red  to  a  cab ine t  te rmina l  t ie  po in t ;  and 

( i i i )  Two aux i l ia ry  t ime o f  day  (24  hour )  ou tpu ts  sha l l  
be  wi red  in  the  cab inet  to  p rogram spec ia l  
func t ions  v ia  the  coord ina t ion  sys tem "D"  
connector .  

(g)  MPS-  Pre-Empt ion Programming:  

The MPS Cont ro l le r  sha l l  inc lude a l l  the  requ i red hardware  and CPU 
so f tware  so  as  to  read i ly  accept  the  add i t ion  o f  a  MPS-P program.  

The MPS-P pre-emptor  p rogrammed cont ro l le r  un i t  sha l l  be  pre-
approved by  the  Engineer  as  per  the  Depar tment 's  requ i rements  fo r  any 
geograph ic  a rea  or  sys tem.   Each manufac turer 's  un i t  sha l l  be  read i ly  
in te rchangeab le  wi th in  the  same mode l  l ine .  

The MPS-P pre-emptor  p rogram sha l l  inc lude a l l  requ i red  hardware and 
programming wi th  an  input /ou tpu t  connector  cab le  in te r face .   The 
remova l  o f  the  pre-empt ion  modu le  sha l l  no t  in te r fe re  wi th  the  normal 
opera t ion  o f  the  cont ro l ler  un i t .  

The MPS-P cont ro l le r  sha l l  have the  pre-empt ion user  p rogram data  
inputs  and s ta tus  read-outs ,  inc lud ing pre-empt ion  in te rva ls  and program 
data ,  d isp layed on  the  f ron t  pane l .  

The fo l lowing is  an  ou t l ine  fo r  a  MPS-P program scheme.   Each MPS-P 
program sha l l  be  eva lua ted  by  th is  scheme. 

( i )  Pre-emptor  Intervals:  

The pre-emptor  sha l l  cont ro l  in te rva ls  by  r ing.   Be fore  the  in i t ia t ion  o f  
p re-empt ion ,  a  de lay input  in te rva l  must be comple ted .   I f  the  de lay  is  
re leased be fore  t iming ou t ,  the  pre-emptor  wi l l  no t  in i t ia te  t ime.  

Dur ing pre-emptor  t iming any  h igher  p r io r i ty  p re-empt ion  input  wi l l  
over r ide  the  ac t ive  pre-emptor  mode. 
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( i i )  Interval  Programs:  

The fo l lowing in te rva l  func t ions and sequence per  r ing sha l l  be 
programmed in  the  pre-emptor  modu le .  

In te rva l  1 :  The min imum guaranteed green in te rva l .  

The e f fec t ive  s ta r t  t ime for  th is  in te rva l  i s  when the phase tha t  is  t iming 
en ters  green.   There fore,  i f  the  phase was in green longer  than the 
in te rva l  p rogrammed t ime pr io r  to  in i t ia t ion  o f  pre-empt ion ,  the  pre-
emptor  wi l l  advance to  in te rva l  3 .  

In te rva l  2 :  The min imum guaranteed green-pedest r ian  c learance  
   in te rva l .  

The e f fec t ive  s ta r t  t ime for  th is  in te rva l  i s  when the phase tha t  is  t iming 
en ters  pedest r ian  c learance.   There fore ,  i f  the  phase was in  pedes t r ian 
c learance longer  then the in te rva l  p rogrammed t ime pr io r  to  in i t ia t ion  o f  
p re-empt ion ,  the  pre-emptor  wi l l  advance to  in te rva l  3 .  

In te rva l  3 :  The min imum guaranteed phase ye l low c learance inte rva l .  

The e f fec t ive  s ta r t  t ime for  th is  in te rva l  i s  when the phase tha t  is  t iming 
en ters  ye l low c learance.   There fore ,  i f  the  phase was in  ye l low c learance 
longer  than the  in te rva l  p rogrammed t ime pr io r  to  in i t ia t ion  o f  p re-
empt ion ,  the  pre-emptor  wi l l  advance to  in te rva l  4 .  

Th is  in te rva l  wi l l  on ly  be  in  e f fec t  i f  p re -empt ion  was in i t ia ted  dur ing 
green or  ye l low.   Pre-empt ion  wi l l  te rmina te  the  green or  ye l low phase. 

In te rva l  4 :  The min imum guaranteed over lap  ye l low c learance in te rva l .  

Any  over lap  is  ass igned to  one r ing tha t  is  t iming dur ing en t ry  in to  p re-
empt ion .   The over lap  wi l l  te rmina te  when tha t  r ing s ta r ts  in te rva l .  

The e f fec t ive  s ta r t  t ime fo r  th is  in terva l  i s  when over laps  go  in to  ye l low 
c learance.   I f  the  over laps  have been in  ye l low c learance longer  than 
the  in te rva l  p rogrammed t ime pr io r  to  the  in i t ia t ion  o f  p re-empt ,  the  pre-
emptor  wi l l  advance to  in te rva l  5 .  

In te rva l  5 :  The min imum guaranteed over lap  a l l - red  c learance in te rva l .  

The e f fec t ive  s ta r t  t ime fo r  th is  in te rva l  i s  when the  over laps  tha t  a re 
go ing to  te rm ina te  and the  phase tha t  is  t iming are  in  red .   Th is  in te rva l  
wi l l  s tay  in  e f fec t  un t i l  a l l  the  over laps  tha t  a re  go ing to  te rmina te ,  and 
the  phase tha t  is  t iming has  been in red fo r  the  programmed a l l - red  t ime.  
The pre-emptor  then wi l l  advance to  in te rva l  6 .  

I f  there  is  no  t rack  c learance phase ass igned to  a  r ing,  tha t  r ing wi l l  
advance to  in te rva l  9 .  
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In te rva l  6 :  The t rack  c learance green in te rva l .  

Th is  in te rva l  wi l l  t ime  the  ass igned t rack  c learance green programmed 
t ime,  and upon comple t ion ,  the  r ing wi l l  advance to  in te rva l  7 .  

In te rva l  7 :  The t rack  c learance ye l low in te rva l .  

Th is  in te rva l  wi l l  t ime the ass igned t rack  c learance ye l low programmed 
t ime.   When the  t iming is  comple te ,  the  r ing wi l l  advance to  in te rva l  8 .  

In te rva l  8 :  The t rack  c learance a l l  red  in te rva l .  

Th is  in te rva l  wi l l  t ime the  ass igned t rack  c learance a l l  red  programmed 
t ime.   When the  t iming is  comple te ,  the  r ing wi l l  advance to  in te rva l  9 .  

In te rva l  9 :  The ho ld / lock  in te rva l .  

When both  r ings  o f  the  pre-emptor  sequence have reached in te rva l  9 ,  
the  pre-emptor  wi l l  be  advanced to  in te rva l  A.  

In te rva l  A:  The dura t ion  passage in te rva l .  

Th is  in te rva l  wi l l  t ime the comple t ion o f  the  programmed dura t ion t ime.  
The dura t ion  t ime wi l l  s ta r t  t iming when the  pre-empt ion  sequence is  
s ta r ted .   In te rva l  A wi l l  insure  tha t  the  pre-empt ion  sequence wi l l  not  
te rmina te  un t i l  p rogrammed t ime a f te r  in i t ia t ion  o f  p re-empt ion ,  
regard less  o f  the phases and in te rva ls in  e f fec t  dur ing in i t ia t ion  o f  p re-
empt ion  or  the  t iming o f  in te rva ls  p reced ing in te rva l  A.  

The phase ass igned fo r  each r ing sha l l  opera te  as a  ho ld  phase.   The 
op t ions  o f  "ped ind ica t ions  ac t ive"  and "ho ld  f lash"  take  e f fec t  dur ing 
th is  in te rva l .  

In te rva l  B:  The ho ld /passage in te rva l .  

The ho ld  t ime wi l l  s ta r t  t iming  when pre-empt ion  in te rva l  A s ta r ts .   
In te rva l  B wi l l  insure a  min imum t ime in  the  passage movement  be fore 
p re-empt ion  wi l l  be  permi t ted  to  te rmina te .   The in te rva l  wi l l  te rmina te  
on ly  when the  programmed t ime is  comple te  and the  pre-empt ion  input  
is  non-ac t ive ,  a f ter  wh ich the  in te rva l  wi l l  be  se t  to C.  

The ho ld  phases ,  "ped ind ica t ions  ac t ive"  and "ho ld  f lash"  sha l l  be 
app l ied  dur ing in te rva l  B.  

In te rva l  C:  The ho ld /passage ye l low c learance in te rva l .  

At  the  comple t ion  o f  the  ho ld /passage in te rva l ,  the  ho ld  c learance ye l low 
wi l l  t ime un less :  
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(1 )  There  are  no  ex i t  phases.   The pre-emptor  wi l l  be  non-
ac t ive ,  and ex i t  as  soon as  in te rva l  B is  comple te .  

(2 )  The pre-empt  ca l l  re tu rns  ac t ive .   The pre-emptor  wi l l  go  
back  to  in te rva l  B.  

When the  ho ld /passage ye l low c learance t iming is  comple te ,  the  in te rval  
wi l l  advance to  in te rva l  D.  

In te rva l  D:  The ho ld /c learance a l l - red  c learance in te rva l .  

I f  the  pre-empt ion  ca l l  re tu rns ,  the  pre-emptor  wi l l  go  back  to  in te rva l  B.  

When the  ho ld /passage a l l  red  c learance t iming is  comple te ,  the  in te rva l  
wi l l  advance to  in te rva l  E.  

In te rva l  E:  The ex i t  lock  in terva l  fo r  the  pre-emptor .  

When both  pre-empt ion r ings  ge t  to  in te rva l  E,  the pre-emptor  wi l l  ex i t  
the  pre-empt ion  sequence.  

( i i i )  Pre-emptor  Flash:  

The Type MPS cont ro l le r  p re-empt ion  modu le  f lash  can be  in i t ia ted  in 
the  fo l lowing ways :  

(a )  Ho ld  F lash ;  
(b )  Power  up  wi th  p re-empt ion ;  
(c )  Ex terna l  s ta r t  wi th  p re-empt ion ;  
(d )  Sum check  bad; 
(e )  Power  up /ex terna l  s ta r t  wi th  i l lega l  phases ;  and 
( f )  I l lega l  con t ro l le r  so f tware va lve .  

The pre-emptor  f lash  contro l  ou tpu t  sha l l  be  t rue  ( low)  dur ing pre-emptor 
f lash .  

The cont ro l le r  s igna l  ou tpu t  d r ivers wi l l  f lash  red i f  they  are  no t  ass igned 
as  a  ho ld  phase.   The ou tpu t  sha l l  f lash  ye l low i f  ass igned as  a  ho ld 
phase. 

The requ i red  preempt ion  in te rva ls  sha l l  be  programmed fo r  s ingle  t rack 
or  dua l  t rack  c learance as  shown on the  p lans .  

734-2 .03 Control  Cabinets:  

(A)   Genera l :  

The cont ro l  cab ine ts  covered in  th is  sec t ion  sha l l  be  used to  house a l l  
t ra f f i c  p re- t imed and ac tua ted  s igna l  con t ro l ler  assembl ies  and sha l l  
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inc lude in te rsec t ion cont ro l le r  cab ine ts and aux i l ia ry  cont ro l le r  cab ine ts .   
The cab ine ts  sha l l  be  wi red  fo r  a l l  add i t iona l  futu re  phases  and a l l  
assoc ia ted  equ ipment  for  the  fu tu re  phases  shal l  be  fu rn ished and 
ins ta l led .  

Cab ine ts  sha l l  be  wi red  and tes ted  by  the  cont ro l le r  manufac turer  o r  a 
representa t ive  des ignated  by  the  cont ro l le r  manufac turer .   The cab inet  
wi r ing sha l l  be  covered by  the  cont ro l le r  manufac turer 's  war ran ty .  

The fo l lowing cab ine t  types  sha l l  be  supp l ied  when spec i f ied  on  the 
p lans .   The cab ine ts  sha l l  be  cons t ruc ted  accord ing to  the  Tra f f ic  Signa l  
and Highway L igh t ing Standard  Drawings :  

  Type I   Pedesta l  Base Cab ine t  

  Type I   Cont ro l le r  Cab ine t  

  Type I I   Cont ro l le r  Cab ine t  

  Type I I I  Cont ro l le r  Cab ine t  

  Type IV Cont ro l le r  Cab ine t  

  Type V  Cont ro l le r  Cab ine t  

Aux i l ia ry  cont ro l le r  cab ine ts  sha l l  be  e i ther  a  Type I  con t ro l le r  cab ine t  
fo r  po le mount ing or  a  Type I I  Load Center  Cab ine t  fo r  foundat ion 
mount ing.  

The cont ro l le r  cab ine t  hous ings  sha l l  be  o f  a  NEMA 3  weather  res is tan t  
cons t ruc t ion .   The s tee l  cab ine t  hous ing and accessor ies  sha l l  be 
t rea ted on the ins ide and ou ts ide  wi th one coat  o f  p r imer  pa in t  and 
pa in ted wi th  two coats  o f  a luminum pa in t  in  accordance wi th 
Sec t ion  1002 o f  the spec i f i ca t ions .   Cab ine ts  sha l l  have cont inuous 
we lded seams on a l l  ou ts ide  seams. 

The s tee l  fabr ica ted  cab ine t  hous ings  sha l l  be  cons t ruc ted  wi th  No.  14  
copper  bear ing sheet  s tee l .  

The a luminum fabr ica ted cab ine t  hous ings  sha l l  be  cons t ruc ted  wi th  
No.  10  gage we lded sheet  a luminum.   The cab ine t  f in ish  sha l l  be  c lean 
and no t  pa in ted .  

(B)   Hardware:  

(1 )  Doors:  

The doors  sha l l  have a  neoprene gasket  a round the  per imeters  o f  each 
door  f rame.   The door  h inge p ins  sha l l  be  s ta in less  s tee l .   The main 
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cont ro l le r  cab ine t  door ,  except  the  Type I ,  sha l l  have a  two-pos i t ion 
s tee l -bar  type  door  s top .  

The main  doors o f  the  Types  I I I ,  IV,  and V cont ro l le r  cab ine ts sha l l  be 
secured by  a  th ree-po in t  lock ing dev ice .  

(2 )  Locks:  

The main  doors  o f  con t ro l le r  cab ine ts  sha l l  have a  s tandard  t ra f f i c  s igna l  
se l f - lock ing tumbler  lock .   The th ree-po in t  door  la tch  cam sha l l  be  s tee l .  

The pedesta l  base cab inet  doors  and the  po l ice pane l  doors  sha l l  have 
a  s tandard  po l ice- type lock .   The po l ice- type lock key  shaf t  sha l l  be  a 
min imum of  1 -3 /4  inch  in  length .  

A min imum of  two keys  per  lock  sha l l  be  fu rn ished wi th  each cab ine t .  

(3 )  Shelves:  

Each cont ro l ler  cab ine t  sha l l  be  fu rn ished wi th  meta l  she lves  capab le  o f  
suppor t ing a l l  she l f  mounted  equ ipment  wi thout  bend ing or  sagging.  

The she lves  sha l l  no t  sag or  res t r ic t  the  f ree  f low o f  a i r .   The cab ine ts 
sha l l  con ta in  ad jus tab le  suppor t  b rackets .   For  NEMA cont ro l le rs  the 
fo l lowing she l f  he igh ts  sha l l  be  fu rn ished wi th  the  de l ivered  cab ine t :  

(a )  A min imum she l f  he igh t  o f  14 inches  sha l l  be 
prov ided fo r  two-phase cont ro l le rs ;  and 

(b )  A min imum she l f  he igh t  o f  15 inches  sha l l  be 
prov ided fo r  four -phase and e igh t -phase NEMA 
cont ro l le rs ,  and pre- t imed cont ro l le rs .  

(C)   Cabinet  Accessor ies: 

The fo l lowing accessor ies sha l l  be  prov ided wi th  each cont ro l ler  cab inet  
as  spec i f ied  here in :  

(1 )  Cabinet  Light :  

The Types I I  and I I I  con t ro l le r  cab ine ts sha l l  con ta in  a  min imum 15- inch 
f luorescent  l igh t  f i x tu re  and lamp.   The Types  IV and V cont ro l le r  
cab ine ts  sha l l  con ta in  a  min imum 18- inch  f luorescent  l igh t  f i x tu re  and 
lamp.   The f ix tu re  sha l l  be mounted on  the  ins ide  top  o f  the  cab ine t  near 
the  f ron t  edge o f  the  roo f  so  tha t  the  f ron t  pane ls  o f  the  cont ro l  
equ ipment  wi l l  be  i l lumina ted .  

A door -ac tua ted ,  re f r igerator - type ,  normal ly  c losed,  durab le  push-but ton 
type  swi tch  sha l l  au tomat ica l ly  tu rn  the  l igh t  f i x tu re  on  and o f f  when the  
door  is  opened and c losed.  
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(2 )  Switches:  

The swi tches  descr ibed in  th is  sec t ion  sha l l  be  prov ided fo r  a l l  so l id  
s ta te  d ig i ta l  con t ro l ler  cab ine ts .   Each swi tch  sha l l  be  a  commerc ia l  
grade swi tch  proper ly  ra ted  fo r  the  c i rcu i ts  they  cont ro l .   Each swi tch 
sha l l  be  ind iv idua l ly  labe led  to  ident i fy  i ts  func t ion.   The labe l  sha l l  be 
an  engraved laminated  p las t ic  legend p la te  o r  a  permanent ly  p r in ted 
meta l l i c  legend p la te .  

The fo l lowing swi tches  sha l l  be  mounted on  the  cab ine t  swi tch  pane l  
ins ide  the  cont ro l le r  cab ine t  hous ing:  

(a )  Ind ica tor  Lamp Cont ro l :   A door  ac tua ted  swi tch  tha t  
sha l l  opera te wi th  any  cont ro l le r  un i t  wh ich ac t iva tes  
the  cont ro l le r  ind ica tor  lamps;  

(b )  Auto /Flash  Swi tch :   A togg le  swi tch  to  t rans fer  to 
f lash ing opera t ion .   Dur ing the  f lash  opera t ion  the  AC 
power  sha l l  be  d isconnected  f rom the  cont ro l le r ;  

(c )  Detec tor  Ca l l  Tes t  Swi tches  ( inc lud ing Pre-Timed-
Cab ine ts ) :   A tes t  swi tch  sha l l  be  fu rn ished to  
s imu la te  a veh ic le  and pedest r ian  ac tua t ion .   Each 
swi tch  sha l l  be  a  momentary  contac t  push bu t ton .   
The meter ing cont ro l le r  sha l l  have tes t  swi tches  fo r  
each de tec tor  inpu t  shown on the  p lans .   Each swi tch 
sha l l  be  labe led  to  ident i fy  i ts  func t ion  and phase; 

(d )  Pre-emptor  Swi tch :   When a  t ra f f i c  con t ro l  p re-emptor 
is  spec i f ied on  the p lans ,  i t  sha l l  be  cont ro l led  by  a  
two-pos i t ion  toggle  swi tch .   The "Tes t "  pos i t ion  sha l l  
manua l ly  tu rn  on  the  pre-empt ion  opera t ion .   The 
"Auto"  pos i t ion  sha l l  be  for  au tomat ic  ex te rna l  con t ro l  
o f  the  pre-emptor ;  

(e )  Stop  Time Swi tch :   A separa te  two-pos i t ion  s top  t ime 
toggle  swi tch  sha l l  be  prov ided to  permi t  s top 
t iming/au tomat ic  mode o f  the  cont ro l le r ' s  s top  t ime 
func t ion .   The two pos i t ions  sha l l  be  labe led  "s top 
t ime -  au to" .   When requ ired ,  o ther  spec ia l  func t ion  
swi tches  sha l l  be  fu rn ished.   Such swi tches  sha l l  be 
o f  the  proper vo l tage and cur ren t  ra t ing to  per fo rm 
the  func t ion  as  spec i f ied.   The fo l lowing swi tches  
sha l l  be  mounted in  the  po l ice  pane l ;  

( f )  Ma in  Swi tch :   Th is  sha l l  be  the  main  on /o f f  swi tch to  
cont ro l  the  AC power  to  the  s igna l  con t ro l le r  
assembly .   The swi tch  sha l l  be proper ly  s ized fo r  the  
amperage o f  the  equ ipment ;  
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(g)  Auto /Flash  Swi tch :   sha l l  be  a  toggle  swi tch  to  
t rans fer  f rom automat ic  cont ro l  to  f lash ing opera t ion .   
Dur ing the  f lash  opera t ion  the  AC power  sha l l  be  
main ta ined to  the  cont ro l le r ;  and 

(h )  Photo-Of f -Manua l  Swi tch :   L igh t ing contac tors  shal l  
be  contro l led  by  a th ree-pos i t ion  doub le-po le ,  
doub le- th row swi tch .   The "Photo"  pos i t ion shal l  
p lace  the  contac tor  under  the  cont ro l  o f  the 
photoe lec t r ic  ce l l  un i t .   The "Of f "  pos i t ion  shal l  
d isconnect  the  contac tor 's  co i l  f rom the  photoe lec t r ic  
con t ro l .   The "Manua l "  pos i t ion  sha l l  ac t iva te  the 
contac tor  and tu rn  on  the in te rsec t ion  l igh t ing.  

(3 )  Convenience Out le t :  

A 120-vo l t  AC,  15-Amp.  NEMA 5-15 G.F. I .  conven ience dup lex  ou t let  
sha l l  be  mounted in  each cab ine t  fo r  energiz ing tes t  equ ipment  o r  too ls .   
The ou t le t  sha l l  be  fuse  pro tec ted .  

(D)   Cabinet  Vent i la t ion Equipment:  

(1 )  Cabinet  Fan and Fi l ters:  

Cont ro l le r  cab ine ts  conta in ing so l id  s ta te  e lec t ron ic  equ ipment  sha l l  be 
vent i la ted  by  means o f  a  120-vo l t  AC,  60-her tz ,  tube-ax ia l  compact  type 
fan .   The fan 's  f ree  de l ivery  a i r  f low sha l l  be  no t  less  than 100 cub ic  fee t  
per  minu te .  

The fan  hous ing sha l l  be  approx imate ly  4 inches  square  by  1-1 /2  inches 
deep. 

The magnet ic  f ie ld  o f  the fan  motor  sha l l  no t  a f fect  the  per fo rmance o f  
the  cont ro l  equ ipment .  

The fan  bear ings  sha l l  opera te  f ree ly  wi th in  the  envi ronmenta l  s tandards 
spec i f ied  here in .  

The fan  un i t  sha l l  no t  c rack ,  c reep,  warp ,  o r  have bear ing fa i lu re  wi th in 
a  f i ve-year  ra ted du ty cyc le .   The max imum no ise  leve l  sha l l  be 40 
dec ibe ls .   The fan  un i t  sha l l  be  cor ros ion  res is tan t .  

The cab ine t  fan  sha l l  be  cont ro l led  by  an  ad jus tab le  snap ac t ion 
thermosta t .   The thermosta t ' s  tu rn-on se t t ing sha l l  be  ad jus tab le  f rom 
90 to  120 degrees  F.   The fan  sha l l  run  un t i l  the  cab ine t  tempera ture 
decreases to  approx imately  20  degrees  F be low the tu rn-on  tempera ture 
se t t ing.   The fan  sha l l  be  fused. 

The cab ine t  fan  assembly  sha l l  be  mounted e i ther  ins ide  the  cont ro l  
cab ine t  or  ins ide  a  ra inproo f  hous ing on  top  o f  the  cont ro l  cab ine t .  
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The cab ine t  sha l l  have louvered a i r  in le ts  in  the  lower  por t ion  o f  the  
main  door .   A s tandard fu rnace f i l te r  sha l l  be  mounted beh ind a l l  the 
louvered a i r  in le ts .  

The a i r  ou t le ts  sha l l  be  screened on  the  exhaust  s ide  o f  the  fan  un i t .   
The cab ine t  sha l l  have a  dus t  res is tan t  a i r  ou t le t  ba f f le  we l l  secured and 
removab le  in  the  top  o f  the  cab ine t .  

Aux i l ia ry  cab ine ts  conta in ing so l id  s ta te  e lec t ron ic  equ ipment  sha l l  use 
fan  un i ts  wi th  a  f ree  de l ivery  a i r  f low o f  no t  less  than 100 cub ic  fee t  per 
minu te .   The fan  un i t  sha l l  be  approx imate ly  3 -1 /2  inches  square .   A l l  
o ther  fan  charac ter is t ics  sha l l  be  as  descr ibed above in  th is  sec t ion .  

(E)   Electr ica l  Devices: 

(1 )  Legend Plates:  

An engraved laminated  p las t ic  legend p la te  o r  a  permanent ly  p r in ted 
meta l l i c  legend p la te  sha l l  be  prov ided ins ide  the  cont ro l  cab ine t  fo r  
each cont ro l  dev ice ,  connector  cab le ,  connector ,  and fuse  mounted in 
the  cab ine t .   Each cont ro l  dev ice  sha l l  be  labe led to  ident i fy  the  type  o f  
dev ice  and i ts  connector  number .   Each fuse  sha l l  be  labe led  to  ident i fy  
i ts  ra t ing and c i rcu i t  func t ion .  

(2 )  Power  Panel :  

The power  supp l ied  to  the  cont ro l le r  cab ine t  sha l l  be  120-vo l t  AC,  two-
wi re ,  60-her tz ,  s ingle -phase serv ice  un less  o therwise  spec i f ied .  

The power  leg to  the  cont ro l le r  and the  s igna l  load  c i rcu i ts  sha l l  be 
pro tec ted  by  a  s ingle -po le ,  120-vo l t  AC,  c i rcu i t  b reaker .   The breaker 
sha l l  have a 10 ,000 ampere  in te r rup t ion  ra t ing,  a  t r ip  ind ica tor ,  and sha l l  
be  the  bo l t -on type .   The ampere ra t ing sha l l  be  proper ly  s ized  fo r  the 
t ra f f i c  s igna l  in te rsec t ion 's  load.  

The neut ra l  serv ice  leg sha l l  be  connected  to  the  AC neut ra l  buss .  

The 120-vo l t  AC in te rsec t ion l igh t ing cont ro l  c i rcu i t ,  and the 
conven ience ou t le t  sha l l  no t  be connected  to  the  same serv ice  leg to 
wh ich  the  contro l le r ' s  power  supp ly  is  connected . 

The l igh t ing load sha l l  be 240-vo l t  AC un less  o therwise  spec i f ied .  

(3 )  Radio Inter ference Suppressor:  

Each cont ro l  cab ine t  sha l l  be  equ ipped wi th  a  s ingle  rad io  in te r fe rence 
suppressor  (RIS)  o f  suf f ic ien t  ampere  ra t ing to  hand le  the  load 
requ i rements .   The RIS sha l l  be ins ta l led  a t  the  input  power po in t .   I t  
sha l l  min imize  in te r fe rence in bo th the broadcas t  and the a i rc ra f t  
f requenc ies ,  and sha l l  p rov ide  a  min imum at tenuat ion  o f  50  dec ibe ls 
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over  a f requency  range o f  f rom 200 k i loher tz  to  75  megaher tz ,  when used 
in  connect ion  wi th  normal ins ta l la t ions .  

The RIS sha l l  be  hermet ica l ly  sea led  in  a  subs tan t ia l  meta l  case wh ich 
sha l l  be  f i l led  wi th  a  su i tab le  insu la t ing compound.   The te rmina ls  sha l l  
be  n icke l -p la ted  10 /24  brass  s tuds  o f  su f f ic ient  ex te rna l  length  to  
p rov ide  space to  connect  on  No.  8  AWG wi res ,  and sha l l  be  so  mounted 
tha t  they  cannot be tu rned in  the  case.   Ungrounded te rmina ls  sha l l  be 
proper ly  insu la ted f rom each o ther ,  and sha l l  ma in ta in  a  sur face  leakage 
d is tance o f  no t  less  than 1 /4  inch  be tween any  exposed cur ren t  
conductor  and any o ther meta l l i c  par ts .   The te rmina ls  sha l l  have an 
insu la t ion fac to r  o f  100-200 megohms dependent upon ex terna l  c i rcu i t  
cond i t ions .   The RIS sha l l  no t  be  ra ted  less  than 50 amperes .  

The RIS sha l l  be  des igned fo r  opera t ion  on  115-vo l t  AC ± 10  percent ,  
60-her tz . ,  s ingle -phase c i rcu i ts ,  and sha l l  meet  the  s tandards  o f  UL and 
the  Rad io  Manufac turers  Assoc ia t ion .  

(4 )  Surge Protector:  

Each cont ro l le r  cab ine t  sha l l  be  prov ided wi th  a  350-vo l t  surge  pro tec tor  
a t  the input  power po in t .   The surge  pro tec tor  sha l l  reduce the  e f fec ts 
o f  power  l ine  vo l tage t rans ien ts  and sha l l  have ra t ings  as  fo l lows:  

Impu lse  
Breakdown 

Less  than 1 ,000 vo l ts  in  less  than 0 .1  
mic roseconds a t  10  k i lovol ts  per  mic rosecond 

Standby Cur ren t  Less  than 1 .0  mi l l iampere 
St r ik ing Vo l tage  350 vo l ts  D.C.  

 
Sha l l  be  capab le o f  wi ths tand ing 15  pu lses  o f  peak  cur ren t  each o f  wh ich 
wi l l  r i se  in  8 .0  mic roseconds to  one-ha l f  the  peak  vol tage a t  th ree-minute 
in te rva ls .   The peak  cur ren t  ra t ing sha l l  be  20 ,000 amperes .  

(5 )  Induct ive  Suppressors:  

Each 120-vo l t  AC c i rcu i t  tha t  serves  an  induc t ive  dev ice ,  such as  a  fan 
motor ,  cab ine t  l igh t ,  o r  a mechan ica l  re lay ,  sha l l  have a  suppressor to 
p ro tec t  the  cont ro l le r ' s  so l id  s ta te  dev ices  f rom excess ive  vo l tage 
surges .   Such suppressors  sha l l  be  in  add i t ion  to  the  surge  pro tec tor  a t  
the  main  input  power  po int .  

(F)   Cabinet  Wir ing Standards:  

(1 )  Conductors:  

Al l  conductors  used in  cont ro l le r  cab ine t  wi r ing sha l l  be  No.  22  or  la rger ,  
wi th  a  min imum of  19  copper  s t rands .   Conductors  sha l l  con form to 
Mi l i ta ry  Spec i f i ca t ion  MIL-W-16878D,  Type B or  be t te r .   The insu la t ion  
sha l l  have a  min imum th ickness  o f  10  mi ls  and sha l l  be  ny lon- jacke ted 
po lyv iny l  ch lo r ide  or  shal l  be  i r rad ia ted  c ross- l ink  po lyv iny l  ch lo r ide,  
po lyha locarbon,  o r  po lychlo r -a lkene. 
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(2 )  Lead- in Wires and Cable:  

Lead- in  wi res ,  f rom the  loop de tec tor  f ie ld te rmina ls  in  the  cab ine t  to  the 
ampl i f ie r  un i t  ins ide  the  cab ine t ,  sha l l  con form to  one o f  the  fo l lowing:  

A twis ted  pa i r  o f  No.  22 ,  o r  la rger ,  conductors .  

A cab le  conta in ing two No .  22 ,  o r  la rger ,  conductors wi th  each conductor  
insu la ted  wi th  e i ther  (1 )  a  min imum of  10  mi ls  o f  po lyv iny l  ch lo r ide  and 
2  mi ls  o f  ny lon ,  or  (2 )  a  min imum of  14  mi ls  o f  po lye thy lene or  
po lypropy lene.   The conductors  sha l l  be  twis ted pa i rs  wi th  th ree  to s ix  
tu rns  per  foo t .   The cable  sha l l  be  prov ided wi th  a  po lye thy lene or  
po lyv iny l  ch lo r ide  ou ter  jacke t  wi th  a  min imum th ickness  o f  20  mi ls ,  o r  
wi th  a  chrome v iny l  ou ter  jacke t  wi th  a  min imum th ickness  o f  25  mi ls .  

A l l  conductors  used in  cont ro l le r  cab ine t  wi r ing sha l l  con form to  the 
fo l lowing co lo r  code requ irements :  

The AC common conductors  sha l l  be  ident i f ied by  a cont inuous wh i te  o r  
na tura l  gray .  

The chass is  ground conductors  sha l l  be  ident i f ied  by  a  cont inuous  green 
co lo r  wi th  one or  more  yel low s t r ipes .  

The non-grounded conductors  sha l l  be ident i f ied  by  any  co lo r  not  
spec i f ied  above.  

(3 )  Load Switch and Flasher  Wir ing:  

Each o f  the  load swi tch  outpu ts  (120-vo l t  AC)  and the  f lash  t rans fer  re lay 
load base te rmina ls  sha l l  be  hard-wi red  wi th  a  min imum No.  14  copper  
conductor  wi th  a  90  degrees  C ra ted  jacke t ,  o r  No.  16  copper  conductor  
wi th  a  105 degrees  C ra ted  jacke t .  

The 120-vo l t  AC load swi t ch  and f lash  re lay  te rmina ls  sha l l  be  so ldered 
to  each base te rmina l .  

(4 )  Signal  Load Switch Buss:  

The AC+ s igna l  load  swi tch  buss  sha l l  be  cont ro l led  by  a  s igna l -po le 
120-vo l t  AC mercury  contac tor  o r  an  aux i l ia ry  cont ro l  re lay .   The 
min imum contac tor  s ize  per  swi tch  buss  sha l l  be  30  amperes .  

(5 )  Signal  Load Panels:  

Al l  load  swi tches ,  f lashers ,  and f lash  t rans fer  re lays  sha l l  be  mounted 
on  a  load bay  pane l  o r  back  pane l  assembly  o f  the  appropr ia te  s ize .  
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Each load swi tch input  f rom the  cont ro l le r  sha l l  be  programmable  on  the 
back  pane l  by  use o f  removab le  jumpers  to fac i l i ta te  poss ib le 
redes ignat ion  o f  ou tpu t  ass ignments  due to  fu tu re  phas ing requ i rements .  

Detec tor  ampl i f ie r  modu les  may be  mounted on  the  pane l  in  l ieu  o f  a 
de tec tor  rack .  

The s igna l  load  pane l  o r  back  p lane pane l  sha l l  be  eas i ly  removab le  f rom 
the  cab ine t  fo r  repa i r  in  the  f ie ld .  

A l l  the  cont ro l  hardware  and wi r ing sha l l  be  mounted and ins ta l led  so  as 
to  permi t  the  main  back  pane l  to  be  re leased and dropped fo r  the  serv ice 
repa i rs  in  less  than 10  minu tes .  

The load bay  or  back  p lane pane l  sha l l  be  wi red to  inc lude a l l  fu tu re 
s igna l  phases  and opera t ions  shown on the  p lans .  

Pr in ted  c i rcu i t  board  type  back  pane ls  sha l l  on ly  conta in  0 -  to  24-vo l t  
DC c i rcu i ts .   No 120-vo l t  AC c i rcu i ts  wi l l  be  a l lowed.  

(6 )  Pre-empt ion:  

When spec i f ied ,  the  contro l le r  cab ine t  sha l l  inc lude the  cab ine t  wi r ing 
prov is ions  fo r  a  p re-emptor  cont ro l le r  un i t  and i ts  cab les .  

(G)   Meter  Pedesta l  Cabinet :  

Meter  pedes ta l  cab ine ts sha l l  be  fu rn ished and ins ta l led  in  accordance 
wi th  the  pro jec t  p lans and spec i f i ca t ions .   The cab ine t  sha l l  be  UL l i s ted . 

The cab ine t  sha l l  be  12 gage s tee l  o f  tamperproo f  cons t ruc t ion wi th  
p iano-h inged doors  and prov is ions  fo r  pad locks .   The top and f ront  
covers  o f  the  cab ine t  sha l l  be  16  gage s tee l .  

The cab ine t  sha l l  be  t rea ted  on  the  ins ide  and ou ts ide  wi th  one coat  o f  
p r imer  pa in t  and pa in ted  wi th  two coats  o f  a luminum pa in t ,  con forming 
to  the  requ i rements  o f  Sec t ion  1002 o f  the  spec i f i ca t ions .   The cab ine t  
sha l l  be  comple te ly  wi red  wi th  copper  conductors  to inc lude the  requ i red 
c i rcu i t  b reakers  and l igh t ing contac tors  and sha l l  be  wi red  and equ ipped 
to  hand le  e lec t r ica l  serv ice  loads  as  de ta i led  on  the  pro jec t  p lans .  

The serv ice  pu l l  sec t ion  sha l l  be 4-1 /2  inches  deep and sha l l  be  loca ted 
in  back  o f  the  cab ine t .   An  access  open ing in  the  cab ine t  sha l l  be 
prov ided a t  the  bo t tom o f  the  serv ice  pu l l  sec t ion .  

Each cab ine t  sha l l  have a  de tachab le  pad mount  s leeve fo r  easy 
ins ta l la t ion  in  concre te  wh ich  can be  bo l ted  to  the  base o f  the  pedesta l .  

E lec t r ica l  serv ice  sha l l  be 120/240-vo l t  60-her tz ,  three-wi re  serv ice .  
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(H)   Cabinet -Mounted Serv ice  Enclosure:  

The cab ine t -mounted  serv ice  enc losure  sha l l  be  mounted on  the  back  o f  
con t ro l  o r  load-center  cabine ts  to  p rov ide  a  combina t ion  o f  metered  and 
unmetered  serv ice  fo r  t ra f f i c  s igna ls  and h ighway l igh t ing,  respec t ive ly .   
The serv ice enc losure sha l l  p rov ide  fo r  bo th metered  and unmetered 
load c i rcu i ts .   The enc losure  sha l l  be  ra ted  fo r  100-ampere  cont inuous 
serv ice  and sha l l  comply wi th  the  requ i rements  of  the  serv ing u t i l i t y  
company. 

The cab ine t -mounted  serv ice  enc losure  sha l l  be  fabr ica ted  f rom 14 gage 
z inc-coated  s tee l  wi th  tamperproo f  cons t ruc t ion .   The enc losure  sha l l  be 
a  NEMA 3R ra inproo f  type  wi th  p rov is ions  fo r  pad locks .  

The enc losure  sha l l  have fac to ry  ins ta l led breakers ,  sockets  and o ther 
components  and sha l l  be  U.L .  l i s ted .   The ins ta l led conductors  sha l l  be 
copper o f  the s ize  and type to  conform to  the  NEC and U.L .  
requ i rements .  

The enc losure sha l l  be  f in ished wi th  one coat  o f  p r imer  pa in t  and two 
coats  o f  a luminum pa in t  con forming to  the  requ i rements  o f  Sec t ion  1002 
o f  the  spec i f i ca t ions .  

( I )   Cabinet  Foundat ions:  

Concre te  fo r  cab ine t  foundat ions sha l l  be 3 ,000-pound per  square  inch 
Class  S concre te .  

734-2 .04 Auxi l iary  Control  Equipment:  

The aux i l ia ry  equ ipment descr ibed in th is  sec t ion  sha l l  be  supp l ied  and 
ins ta l led  as  requ i red  ins ide  the  cont ro l le r  cab ine t .  

A l l  aux i l ia ry  equ ipment sha l l  con form to  cur ren t  pub l ished NEMA 
Standards  per ta in ing to  tha t  dev ice .  

(A)   Flasher  Control  Assembly:  

The f lasher cont ro l  equ ipment  sha l l  cons is t  o f  a comple te e lec t r ica l  
assembly  wh ich  sha l l  p rov ide  f lash ing t ra f f i c  s igna ls  by  enab l ing f lash 
re lays  when the  au to / f lash  swi tch  or  con f l i c t  mon i to r  is  ac t iva ted .   The 
re lays  sha l l  be  the  f lash  load re lay  type  as  spec i f ied  here in .  

(B)   Sol id State  Flashers:  

The f lasher  un i t  sha l l  be  a  so l id  s ta te  NEMA-type f lasher .   A l l  f lashers 
fo r  s igna l ized  in te rsec t ions ,  po le  f lashers ,  and overhead f lashers ,  sha l l  
be  the  dua l  c i rcu i t  type .  
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Al l  the  f lashers  sha l l  be  cons t ruc ted  o f  rep laceab le ,  mo lded re lay  
modu les .   Each re lay  modu le  sha l l  have the  spec i f ied  ampere  capac i ty  
and sha l l  opera te  wi th  zero  po in t  swi tch ing.  

The f lasher  sha l l  tu rn  on wi th in  5  degrees  o f  the  zero  vo l tage po in t  o f  
the  l ine  s inuso id  and sha l l  tu rn  o f f  wi th in  5  degrees  o f  the  zero  cur ren t  
po in t  o f  the  l ine  s inuso id.   The f lash ing  ra te  sha l l  be  55  to  60  f lashes 
per  minu te  wi th  a  50  percent  du ty  cyc le .  

So l id  s ta te  f lashers  sha l l  be  one o f  the  fo l lowing types :  

  Type 1   20  amperes  per  c i rcu i t ,  s ingle  c i rcu i t  

  Type 2   20  amperes  per  c i rcu i t ,  dua l  c i rcu i t  

The f lashers  sha l l  in te rconnect  wi th  a  s ix -p in  Cinch-Jones,  S-406-SB 
socket .   The f lasher  shal l  e i ther  have a suppor t  b racket  o r  sha l l  be 
mounted in  a  rack  f rame.  

(C)   Sol id State  Load Switches: 

Load swi tches  sha l l  meet  the  requ i rements  o f  NEMA for  th ree-c i rcu i t  
load  swi tches .  

Each load swi tch  sha l l  con ta in  th ree  ind iv idua l ly  rep laceab le ,  so l id  s ta te 
re lay  modu les .   Each re lay  modu le  sha l l  u t i l i ze  op t ica l  i so la t ion  be tween 
the  input  and the  ou tpu t .   The re lay  modu le sha l l  have the fo l lowing 
func t ions  and termina l  ass ignments :  

Terminal  Funct ion 
1 120 vo l t  AC Output  
2  120 vo l t  AC L ine 
3  +12 to  28  vo l ts  DC 
4  Sequence Input  (Ground) 

 
Each pane l  o f  load  swi tches  sha l l  e i ther  be  rack  mounted or  sha l l  have 
a  swi tch  suppor t  b racket  ex tend ing across the en t i re length  o f  the  swi tch 
pane l .  

The load swi tch  un i t  sha l l  have th ree  ind ica tors  to des ignate  when the 
AC outpu t  c i rcu i ts  a re  ac t iva ted .   Each ind ica tor  sha l l  mon i to r  the 
ou tpu ts and sha l l  be  labe led  top to bo t tom "R" Red,  "Y"  Ye l low,  and "G"  
Green,  on  the  f ron t  pane l  o f  the  load swi tch  un i t .  

(D)   Flash Load Relays:  

Flash load re lays  sha l l  be  fo r  the  purpose o f  p rov id ing spec ia l  c i rcu i t ry  
o r  opera t iona l  requ i rements .   The re lays  sha l l  be  the doub le-po le ,  
doub le- th row type. 
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F lash  re lays sha l l  in te rconnect  wi th  a Cinch-Jones type  e igh t -p in  socket  
o r  an  approved equa l .   The re lay  sha l l  be  covered wi th  a  c lear dus t  cover 
wh ich  sha l l  be  secured to the  re lay  base wi th  a  fasten ing dev ice .  

The re lay  contac t  po in ts sha l l  be  o f  f ine s i lver  o r  s i l ver  a l loy ,  o r  a 
super io r  a l te rna te  mater ia l ,  and sha l l  be  capab le  o f  car ry ing a  load o f  
20  amperes  per  contac t  un less  o therwise  spec i f ied a t  120 vo l ts  AC.  

The re lay  sha l l  show no fa i lu re  wh i le  mak ing,  car ry ing,  and break ing a 
10-ampere ,  120-vo l t ,  t ra f f i c  s igna l  lamp load th rough 10 ,000 cyc les  a t  
the  ra te  o f  10  cyc les  per  minu te  and a  50  percent  du ty  cyc le .   Each re lay 
sha l l  be  capab le  o f  mak ing,  b reak ing,  and carry ing a l l  the curren t  fo r  a 
1 ,000-wat t  tungs ten  lamp load wi thout  burn ing,  p i t t ing,  o r  o therwise 
fa i l ing fo r  a t  leas t  one mi l l ion  opera t ions .  

The re lay  sha l l  be  e lect r ica l ly  and mechan ica l ly  opera t ive  a f te r  a 
momentary  cur ren t  o f  100 amperes  a t  120 vo l ts  is  app l ied  to  the  se t  o f  
c losed contac ts  a t  leas t  f i ve  t imes wi th  a  min imum of  two  minutes 
be tween app l ica t ions  o f  cur ren t .   The re lay  sha l l  not  b reak  down or  f lash 
over  wh i le  car ry ing a  load o f  10  amperes  a t  120 vo l ts  fo r  a t  leas t  50 
cyc les  a t  the  ra te  o f  f i ve  cyc les  per  minu te .   The du ty  cyc le  sha l l  be  50 
percent  on  and 50  percent  o f f .  

The re lay  sha l l  wi ths tand 1 ,500 vo l ts  a t  60  her tz  be tween insu la ted  par ts  
and be tween cur ren t  car ry ing par ts  and grounded or  non-curren t  car ry ing 
par ts .  

(E)   Auxi l iary  Control  Relays:  

These types  o f  re lays sha l l  be  u t i l i zed  in  c i rcu i ts  to  p rov ide  spec ia l  
opera t ions .  

Aux i l ia ry  cont ro l  re lays  sha l l  have a p in - type  connector  on  the  base.  
The re lay  sha l l  be  removab le  wi thout  the  use  o f  tools .  

The re lay  sha l l  be  covered wi th  a  removab le  dus t  cover .   The re lay  co i l  
sha l l  be  ra ted  a t  120-vo l ts  AC,  28-vo l ts  AC/DC,  o r  12-vo l ts  AC/DC as  
requ i red .   The contac ts  sha l l  be  s ingle -po le  o r  doub le-po le .   The number 
o f  con tac ts  sha l l  be  as requ i red  by  the  re lay 's  opera t iona l  func t ions .   The 
contac ts  sha l l  be  proper ly  ra ted fo r  the  c i rcu i t  load  and sha l l  be  
cons t ruc ted  o f  go ld -  and/or  s i l ver -p la ted  mater ia l .  

(F)   Conf l ic t  Moni tors:  

The conf l i c t  mon i to r  sha l l  con form to  the  cur ren t  NEMA spec i f i ca t ions .  

Fu l ly  p rogrammable  mon i to rs  sha l l  be  programmed wi th  so ldered  wi re 
jumpers  on  a  NEMA in te rchangeab le  p rogramming card .   Jumpered 
channe ls  sha l l  represent nonconf l i c t ing phases .   Non- jumpered channe ls  
sha l l  be  in  conf l i c t  wi th  any  o ther  channe l .  
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When a  mal func t ion ing mon i to r  is  rep laced in  the  f ie ld ,  the  rep lacement 
mon i to r  sha l l  be  f ie ld  p rogrammable  wi thout  the  use  o f  too ls .  

The jumper  numer ica l  sequence sha l l  be  s tandard  NEMA matr ix .  

The mon i to r  sha l l  have an ac t ive  ind ica tor  fo r  each channe l .  

(G)   Detector  Ampl i f iers:  

(1 )  Genera l :  

The cor rec t  type  and quant i ty  o f  de tec tor  ampl i f ie rs  sha l l  be  fu rn ished 
as  spec i f ied  here in ,  as requ i red  on  the  p lans .   Un less  o therwise 
spec i f ied ,  a l l  de tec tor  ampl i f ie rs  sha l l  be  rack mounted or  mounted on a 
load bay  pane l  wi th  suppor t  b rackets .   Each rack  pos i t ion  sha l l  be 
labe led .  

Each de tec tor  card  sha l l  be  the  edge connected  type.   The de tec tor  edge 
connector  sha l l  be  a  44-p in  doub le read-out  con tac t .   The connector  
sha l l  have 0 .128- inch  d iameter  mount ing ho les  on  each end,  MIL-M-14 
insu la t ion  mater ia l ,  and MIL-C-21097 contac ts .  

The edge connector  te rmina ls ,  fo r  the  spec i f ied  type o f  de tec tor  
ampl i f ie r ,  sha l l  be  wi red  as  spec i f ied  here in .   A l l  o f  the  de tec tor  channe l  
inpu ts  and ou tpu ts ,  inc lud ing those channe ls spec i f ied  fo r  fu tu re  use ,  
sha l l  be  wi red  f rom the  mount ing rack  to  the  t ie  po in ts  and the  f ie ld 
te rmina ls  o f  the  cont ro l le r  cab ine t .  

Each ampl i f ie r  rack  assembly  sha l l  inc lude one power  supp ly  card  per 
each se t  o f  four  de tec tor  ampl i f ie r  modu les .   The  requ i red  number  o f  
power  supp ly  cards  sha l l  be  fu rn ished wi th  each rack  assembly  wh ich 
sha l l  inc lude the  quant i ty  o f  power  supp ly  cards  fo r  fu tu re  phases  shown 
on the  p lans  and one spare  edge connector .  

The requ i red  quant i ty  o f  ampl i f ie r  modu les ,  inc lud ing those requ i red  fo r  
fu tu re  phases  shown on the  p lans ,  and one spare  edge connector  sha l l  
be  fu rn ished wi th  each cont ro l  cab ine t  assembly .  

The ampl i f ie r  rack  pos i t ions  sha l l  be  mechan ica l ly  and e lec t r ica l ly  
in te rchangeab le  such that  ampl i f ie r  modu les  o f  d i f fe ren t  manufac turers 
can be  connected  in to  any ampl i f ie r  modu le pos i t ions .   The rack  spac ing 
sha l l  be  fo r  NEMA 2 .31- inch  wide  f ron t  pane ls  on  a l l  card  rack  un i ts .  

(2 )  Detector  Ampl i f ier  Power  Supply:  

A rack-mounted 24-vo l t  DC power  supp ly sha l l  be  fu rn ished wi th  each 
cont ro l le r  cab ine t  assembly  wi th  more  than two ampl i f ie r  modu les .   Each 
de tec tor  ampl i f ie r  modu le sha l l  have a  24-vo l t  DC power  supp ly .   The 
power  supp ly  sha l l  have four  power ou tpu ts  each fused and ra ted  a t  300 
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mi l l iamps and 24  vo l ts  DC and a max imum r ipp le vo l tage o f  2 .2  vo l ts  
peak  to  peak .   A l l  120-vo l t  AC c i rcu i ts  sha l l  have fused inputs .  

The power  supp ly  PIN numbers  and func t ions  sha l l  be  as  des ignated  in 
the  fo l lowing tab le :  

Standard Input  and Output  Funct ions for  Vehic le  Detect ion 
Assembly  

Power  Supply  
Pin No.  Funct ion Pin No.  Funct ion 

A Output  Logic  Ground 1  (Redundant  Side) 
B  Output  1  (+24-vo l t  DC)  2   
C  3   
D  4   
E   5   
F   6   
H  7   
J   8   
K   9   
L  Chass is  Ground 10  
M 115-vo l t  AC ( - )  11  
N 115-vo l t  AC (+)  12  
P   13  
R  14  
S   15  
T   16  
U Output  3  (+24-vo l t  DC)  17  
V  Output  4  (+24-vo l t  DC)  18  
W  19  
X   20  
Y   21  
Z   22  

 
(3 )  Loop Detector  Ampl i f iers:  

(a )  Genera l  Requirements:  

There  sha l l  be one ampl i f ie r  channe l  per de tec tor ,  except fo r  the  6-  by 
6 - foo t  de tec tors ,  un less  otherwise  spec i f ied .  

The ampl i f ie r  un i t  sha l l  u t i l i ze  d ig i ta l  so l id  s ta te  c i rcu i t ry .   The de tec t ion ,  
f requency  count ing,  and induc tance measur ing c i rcu i t ry  sha l l  u t i l i ze 
c rys ta l  con t ro l led  MOS-LSI  mic roe lec t ron ic  c i rcu i ts .  

The loop de tec tor  ampl i f ie rs  sha l l  de tec t  a l l  l i censed motor  veh ic les 
when us ing the  loop conf igura t ion  shown on the  p lans .   The loop 
ampl i f ie rs  sha l l  be  operat iona l  when us ing up  to  1 ,000 fee t  o f  lead- in 
cab le  fo r  a  6 by 6- foo t ,  th ree- tu rn ,  loop .   Each loop de tec tor  ampl i f ie r  
sha l l  de tec t  veh ic les  a t  speeds o f  zero  to  80  mi les per  hour  us ing loop 
conf igura t ions  ranging f rom:  6  by  6  fee t  -  two- tu rn ,  6  by  50  fee t  -  one-
tu rn ,  6  by  70  fee t  -  one- tu rn ;  up to  6  by  100 fee t  -  one- tu rn  loops .   The 
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smal le r  s ize  6  by  6- foo t  loop  sensors  sha l l  be  capab le  o f  be ing 
connected  to  the  ampl i f ier  in  ser ies  and/or  para l le l  as  requ i red .  

(b)  Loop Detector:  

The loop de tec tor  ampl i f ie r  un i t  sha l l  con ta in  two to  four  channe ls  per 
un i t .  

The fo l lowing types  o f  loop  de tec tor  card  rack  uni ts  sha l l  be  used to 
ident i fy  the  number  o f  detec tor  channe ls  and t iming func t ions  fo r  each 
card :  

  LCR-2  Loop de tec tor  card  un i t  wi th  two channe ls .  

  LCR-2T  Loop de tec tor  card  un i t  wi th  two channe ls  hav ing  
     t iming func t ions .  

  LCR-4  Loop de tec tor  card  un i t  wi th  four  channe ls .  

  LCR-4T  Loop de tec tor  card  un i t  wi th  four  channe ls  hav ing 
     func t ions .  

No s ingle  channe l  ampl i f ie r  sha l l  be  u t i l i zed .   A l l  loop  de tec tor  card  un i ts  
sha l l  be  mechan ica l ly  and e lec t r ica l ly  in te rchangeab le  wi th  o ther  card 
un i ts  o f  the  same type and func t ion  f rom d i f fe ren t  manufac turers .  

The loop modu les  and loop modu les  wi th  t iming func t ion  PIN numbers 
and func t ions  sha l l  be  as  des ignated  in  the  fo l lowing tab le :  
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Standard Input  and Output  Funct ions for  Vehic le  Detect ion 
Assembly  

Loop Module      2  or  4  Channel  
Pin No.  Funct ion Pin No.  Funct ion 

A Logic  Ground 1  Channe l  1  Green 
B +24-vo l t  DC IN 2  Channe l  2  Green 
C  3  Channe l  3  Green 
D Loop 1  Twis ted 4   
E  Loop 1  Pa i r  5   
F  Output  1  (+ )  6   
H Output  1  ( - )  7   
J  Loop 2  Twis ted 8   
K  Loop 2  Pa i r  9   
L  Chass is 10 Channe l  4  Green 
M  11  
N  12  
P  Loop 3  Twis ted 13  
R Loop 3  Pa i r  14  
S  Output  3  (+ )  15  
T  Output  3  ( - )  16  
U Loop 4  Twis ted 17  
V  Loop 4  Pa i r  18  
W Output  2  (+ )  19  
X  Output  2  ( - )  20  
Y  Output  4  (+ )  21  
Z  Output  4  ( - )  22  

 
Standard  loop de tec tor  racks  fo r  ampl i f ie rs  no t  requ i r ing t iming func t ions 
sha l l  s t i l l  be wi red  fo r  poss ib le  fu tu re  use o f  t iming func t ions (p ins  1 ,  2 ,  
3 ,  and 10) .   The wi res  f rom these p ins  sha l l  be  t ied  to  spare  te rmina l  
b lock  t ie  po in ts  in  the  cabine t .  

Po la r iza t ion  keys  sha l l  be loca ted  a t  th ree  pos i t ions :  

( i )  Be tween B/2  and C/3  

( i i )  Be tween M/H and N/12 

( i i i )  Be tween E/5  and F/6  

(c )  Ampl i f ier  Requirements:  

Each ampl i f ie r  channe l  sha l l  have a  f ron t  pane l  mounted  ind ica tor  to 
p rov ide a v isua l  ind ica t ion o f  each veh ic le  de tec t ion.   The ind ica tor  sha l l  
be  v is ib le  in  b r igh t  sun l igh t  f rom 3  fee t  d i rec t ly  in  f ron t  o f  the  ampl i f ie r .  

The ampl i f ie r  sha l l  opera te  in  compl iance wi th  a l l  the  requ i rements 
here in  spec i f ied  when connected  to  an  induc tance loop p lus  lead- in ,  o f  
f rom 50 to  500 mic rohenr ies  wi th  a  loop Q parameter  as  low as  5 .0  a t  
the  ampl i f ie r ' s  opera t ing f requency .  
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Each channe l 's  ca l l  ou tput  sha l l  be  an  op t ica l ly  iso la ted  so l id  s ta te  type .   
Each ampl i f ie r  channe l  sha l l  con form to  the  fo l lowing requ i rements :  

( i )  Ampl i f ie r  Tun ing:  Each channe l  sha l l  be  manua l  
o r  se l f - tun ing and sha l l  be fu l ly  opera t iona l  wi th in 
th ree  minu tes  a f te r  power  up .   Af te r  a  power  
in te r rup t ion ,  the channe l  sha l l  au tomat ica l ly  
re tu rn  to  normal  opera t ion ;  

( i i )  Track ing:  Each channel ' s  c i rcu i ts  sha l l  be 
des igned so  tha t  changes due to  env i ronmenta l  
d r i f t  and  app l ied  power f luc tua t ions  sha l l  no t  
cause an  ac tua t ion .   Se l f - t rack ing sha l l  be 
capab le  o f  compensat ing fo r  env i ronmenta l  
changes o f  up  to  0 .001 percent  per  second.   The 
requ i rement  must  be  met wi th in  two hours  a f te r  
in i t ia l  power  up .   The channe l  sha l l  be  capab le  o f  
normal  opera t ion  as  the  input  induc tance is  
changed ± 5 .0  percent f rom the  qu iescent  tu rn ing 
po in t  regard less  o f  in i t ia l  c i rcu i t  d r i f t ;  and 

( i i i )  Detec t ion  Modes:  Each channe l  sha l l  have a 
mode se lec t ion  swi tch  on the  f ron t  pane l  wh ich 
sha l l  permi t  the  se lec t ion o f  e i ther  the  presence 
mode or  the  pu lse  mode o f  opera t ion .   In  the 
pu lse  mode,  the  pu lse wid th  sha l l  be  100 
mi l l i seconds un less  o therwise  spec i f ied .   Each 
modu le  sha l l  have an  o f f  swi tch  pos i t ion  fo r  
d isab l ing unused channe ls .  

(d)  Specia l  T iming Funct ions:  

The fo l lowing spec ia l  t iming func t ions  sha l l  be  fu rn ished on ly when 
spec i f ied  on  the  p lans  or  in  the  Spec ia l  Prov is ions .  

( i )  De lay  Timing Func t ion :  Th is  t iming func t ion sha l l  
de lay  the  ca l l  ou tpu t  up  to  15  seconds a f te r  the 
veh ic le  en ters  the  loop sensor .   The t imer  sha l l  
be  ad jus tab le ,  f rom 0  to  15  seconds,  in to  no  more 
than 1 .0-second increments ;  

( i i )  Ex tens ion  Timing Func t ion :  Th is  t iming func t ion 
sha l l  car ry  over  ( i .e . ,  ex tend)  the  ca l l  ou tpu t  up 
to  seven seconds a f te r  the  veh ic le  leaves the 
loop sensor .   The t imer  sha l l  be  ad jus tab le ,  f rom 
zero  to  seven seconds,  in  no t  more  than 0 .5-
second increments .  

When any  o f  the  above spec ia l  func t ions  are  spec i f ied ,  then tha t  spec ia l  
func t ion  sha l l  be  fu rn ished on  a l l  channe ls  o f  the  same ampl i f ie r  modu le .  
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(e )  Ampl i f ier  Sensi t iv i ty :  

Each o f  the  ampl i f ie r  channe ls  sha l l  have a  min imum of  th ree  sens i t i v i ty  
se t t ings  per  de tec t ion  mode.   The se t t ings  sha l l  be se lec tab le  f rom the  
f ron t  pane l .   The h ighes t  sens i t i v i ty  sheet ing sha l l  cons is ten t ly  respond 
to  a  loop induc tance change o f  0 .02  percent .   The lowest  sens i t i v i ty  
se t t ing sha l l  respond to  nomina l  loop  induc tance changes o f  f rom 0 .15 
to  0 .4 percent .   A l l  modu les  must have sens i t i v i t ies  wh ich  d i f fe r  by  no t  
more  than ± 0 .05  percent change in induc tance f rom the  nomina l  va lue 
chosen.   A channe l  sha l l  no t  respond to  loop induc tance changes less 
than 0 .1  percent  in  the  lowest  sens i t i v i ty  se t t ing.  

( f )  Ampl i f ier  Response T ime:  

The ampl i f ie r  channe l  response t ime in  the  lowest  sens i t i v i ty  se t t ing 
sha l l  be  less  than 20  mi l l i seconds.   For  any  negat ive  induc t ive  change 
wh ich  exceeds the sensi t i v i ty  th resho ld ,  the  channe l  sha l l  ou tpu t  a 
ground t rue  logic  leve l  wi th in  20  mi l l i seconds.   When such induc tance 
change is  removed,  the ou tpu t  sha l l  become an open c i rcu i t  wi th in  20 
mi l l i seconds. 

For  tes t  purposes ,  a  negat ive  change o f  induc tance sha l l  be  main ta ined 
fo r  a  min imum of  100 mi l l i seconds and a  max imum of  600 mi l l i seconds 
a f te r  i t  i s  app l ied .   When the  response t ime d i f fe rences  are  averaged 
over  10 t r ia ls ,  the  va lue  o f  tha t  average d i f fe rence sha l l  no t  exceed 10 
mi l l i seconds. 

The response t ime o f  the  de tec tor  channe l  fo r  the  h ighes t  sens i t i v i ty  
se t t ing sha l l  be  less  than 250 mi l l i seconds fo r  a  1 .0 percent  induc tance 
change. 

(g)  Operat ing Frequency:  

Each channe l  sha l l  have a min imum of  th ree  opera t ing f requenc ies .   The  
f requency  swi tch may be  e i ther  on  the f ron t  pane l  or  on  the  c i rcu i t  board .   
Frequency  se lec t ion  sha l l  be  poss ib le  wi thout  the  use  o f  too ls .  

(h)  Detect ion Hold ing T ime:  

The detec tor  channe l ,  in  the  leas t  sens i t i ve  pos i t ion ,  sha l l  ma in ta in  the 
presence de tec t ion  o f  a  veh ic le  for  a  min imum of  four  minu tes  wh i le  the 
veh ic le  is  over  the  loop sensor  and is  caus ing an  induc tance change o f  
1 .0  percent  o r  grea ter .  

The channe l ,  in  the h ighes t  sens i t i v i ty  pos i t ion ,  sha l l  ma in ta in  the 
presence de tec t ion  o f  a  veh ic le  for  a  min imum of  three  minu tes  wh i le  the 
veh ic le  is  over  the  loop sensor  and is  caus ing an  induc tance change o f  
0 .02  percent  o r  grea ter .  
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( i )  Temperature  Changes:  

The opera t ion  o f  the  ampl i f ie r  sha l l  no t  be  a f fec ted  by  env i ronmenta l  
tempera ture  changes a t  the  ra te  o f  1 .5  degrees  F per  th ree  minu tes .  

( j )  Inter ference: 

Each channe l  sha l l  no t  cause c ross ta lk  wi th  any  o ther  channe l  e i ther 
wi th in  the  same ampl i f ie r  o r  wi th in  any  o ther  ampl i f ie r  tha t  is  mounted 
in  the  same cab ine t  assembly .   An  ampl i f ie r  channe l  sha l l  no t  de tect  
veh ic les ,  mov ing or  s topped,  a t  d is tances  o f  3 fee t  o r  more  f rom the  loop 
per imeter  to  wh ich  i t  i s  connected .  

(k )  Lightning Protect ion:  

Each ampl i f ie r  sha l l  have l igh tn ing pro tec t ion  as an  in tegra l  par t  o f  i ts  
own c i rcu i t ry .   The pro tect ion  sha l l  enab le  the  de tec tor  to  wi ths tand the 
d ischarge o f  a  10-mic ro fa rad  capac i to r ,  charged to  1 ,000 vo l ts .   The 
d ischarge sha l l  be  app l ied  d i rec t ly  across the  de tec tor  loop  input  p ins 
wi th  no  loop load present.  

The pro tec t ion  sha l l  enable  the de tec tor  to  wi ths tand the d ischarge o f  a 
10-mic ro fa rad  capac i to r ,  charged to  2 ,000 vo l ts .   The d ischarge sha l l  be 
app l ied d i rec t ly  across e i ther  the de tec tor  loop input  p ins  o r  across 
e i ther  s ide  o f  the  loop input  p ins  to  ear th ground.   For  th is  tes t ,  the 
de tec tor  chass is  sha l l  be  grounded and the  de tec tor  loop  input  p ins  sha l l  
have a  5 .0 -ohm dummy res is t ive  load connected  across  them. 

( l )  Fa i l -safe  Operat ion:  

Each channe l  sha l l  have a  fa i l -sa fe  des ign  such tha t  i f  the  loop sensor 
c i rcu i t  i s  open,  the  channe l  sha l l  ou tpu t  a  cont inuous  veh ic le  ca l l .  

(m)  Isolat ion Transformers:  

Each loop sensor  sha l l  be  coup led to  the  channe l  inpu t  by  iso la ted 
t rans formers .   The iso la ted  input  sha l l  p rov ide  cont inued opera t ion  o f  
the  channe l  i f  the  loop sensor  in  the  s t ree t  becomes grounded or  has 
res is t ive  leakage to  ground. 

(4 )  Magnetometer  Detector  Ampl i f ier :  

(a )  Genera l :  

The magnetometer  de tec tor  sha l l  de tec t  a l l  l i censed motor  veh ic les  when 
us ing the  probe conf igurat ion  shown on the  p lans .  
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(b)  Ampl i f ier  Requirements:  

The ampl i f ie r  sha l l  be  opera t iona l  wi th  up to  12  probes  per  channe l ,  up 
to  2 ,000 fee t  o f  lead- in  cab le ,  and veh icu la r  speeds up  to  90  mi les  per 
hour .   Each ampl i f ie r  sha l l  have two independent  channe ls  per  card .   The 
card  sha l l  be  connectab le in  any  de tec tor  rack  pos i t ion .  

So l id  s ta te  c i rcu i t ry  sha l l  accura te ly  measure  changes in  the  ear th 's  
ver t ica l  magnet ic  f ie ld  in tens i ty  caused by  motor  veh ic les .   The f ron t  
pane l  sha l l  have a  ca l ib ra t ion  cont ro l  fo r  each channe l  to  ca l ibra te  the 
ampl i f ie r  fo r  the  loca l  magnet ic  f ie ld  s t rength .  

Each ampl i f ie r  channe l  sha l l  have a  f ron t  pane l  mounted  ind ica tor  to 
p rov ide a v isua l  ind ica t ion o f  each veh ic le  de tec t ion.   The ind ica tor  sha l l  
be  v is ib le  in  b r igh t  sun l igh t .  

Each channe l  ca l l  ou tpu t  sha l l  be  an  op t ica l ly  iso la ted  so l id  s ta te  NPN 
t rans is to r  wi th  a  normal ly  open co l lec to r  wh ich  sha l l  be  ra ted  fo r  a  5 -
mi l l iampere  load and 0 .7-vo l t  d rop  max imum. 

The co l lec to r  sha l l  be  ra ted  fo r  30-vo l ts  DC when in  the o f f  mode.   Each 
magnetometer  ampl i f ie r  sha l l  con form to  the  magnetometer  tab le  and the 
fo l lowing requ i rements :  

(c )  Detect ion Modes:  

Each channe l  sha l l  permit  the  se lec t ion  o f  e i ther  a p resence mode or  a 
pu lse  mode.   Each channe l  sha l l  be  independent  o f  the  o ther  channe l  of  
the  ampl i f ie r .   In  the  presence mode,  the  channe l  sha l l  ind ica te  the 
presence o f  a  veh ic le  un t i l  the  veh ic le  leaves  the  de tec t ion area .   The 
ind ica t ion  sha l l  then  cease in  100 mi l l i seconds.   In  the  pu lse  mode,  the 
channe l  sha l l  ou tpu t  a  s ingle  30-  to  50-mi l l i second pu lse  for  each veh ic le 
en ter ing the  de tec t ion  area .  

(d)  T iming Funct ions:  

Each channe l  sha l l  have the  fo l lowing independent ly  se lec tab le 
func t ions .   The func t ions  sha l l  be  se lec tab le  f rom the  f ron t  pane l :  

( i )  Inhibi t  Pulse  T iming:  

This  t iming func t ion  shal l  inh ib i t  subsequent  ca l l  ou tpu ts  up  to  f i ve 
seconds a f te r  each veh ic le  leaves  the  sensor  a rea . 

( i i )  Extended Presence T iming:  

This  t iming  func t ion  sha l l  car ryover  o r  ex tend the  ca l l  ou tpu t  up  to  f i ve 
seconds a f te r  each veh ic le  leaves  the  sensor  a rea . 

TABLE OF CONTENTS INDEX



SECTION 734 

918 
 

(e )  Environmenta l :  

The opera t ion  o f  the  ampl i f ie r  sha l l  no t  be  a f fec ted  by  nomina l  changes 
in  the  env i ronment .  

( f )  Number  of  Probes:  

Each ampl i f ie r  channe l  sha l l  opera te  wi th  one to  twe lve  sensor  p robes .  

Standard Input  and Output  Funct ions for  Vehic le  Detect ion 
Assembly  

Magnetometer  Module      2 -Channel  
Pin No.  Funct ion Pin No.  Funct ion 

A Logic  Ground 1  No Connect ion 
B  +24-vo l t  DC IN 2  No Connect ion 
C  3  No Connect ion 
D Probe Set  1  (Whi te )  4   
E  Probe Set  1  (Black)  5   
F  Output  1  (+ )  6   
H Output  1  ( - )  7   
J  Probe Set  1  (Red)  8   
K  Probe Set  1  (Green) 9   
L  Chass is  Ground 10 No Connect ion 
M  11  
N  12  
P  Probe Set  2  (Whi te )  13  
T  Output  2  ( - )  16  
U Probe Set  2  (Red)  17  
V  Probe Set  2  (Green) 18  
W  19  
X   20  
Y   21  
Z   22  

 
A po la r iza t ion  key  sha l l  be  loca ted  be tween p ins  R/4  and S/15 .  

(5 )  External  Detector  Inputs :  

Each pedest r ian push but ton ,  b icyc le  push bu t ton,  o r  remote  veh ic le 
de tec tor  ca l l  inpu t  to  the  cont ro l le r  sha l l  be  iso la ted  f rom the  cont ro l le r 's  
logic  ground by  an  aux i l ia ry  iso la t ion  re lay .   The iso la t ion  re lay  wi l l  be  
prov ided and ins ta l led  by the  Depar tment .   The s ize  o f  the  re lay  wi l l  be 
1 .6  inches  wide by 2  inches  long.   The te rmina l  s t r ip  sha l l  be  prov ided 
and wi red  by  the  cont rac tor .  

The te rmina l  s t r ip  sha l l  be  the Type 141 wi th te rmina ls  in  mu l t ip les o f  
four .   The s ize  sha l l  be  1-1 /8  inches  wide  by  1 /2  inch  deep.   The te rmina l  
spac ing sha l l  be  7 /16  inch .   The screw s ize  sha l l  be  6-32 .  
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(a )  Terminal  Str ip -  A-Side:  

The iso la t ion  re lay  sha l l  be  mounted on  the  A-s ide o f  the  te rmina l  s t r ip .   
The A-s ide  sha l l  be  the  lef t  hand s ide  when the  te rmina l  s t r ip  is  mounted 
ver t ica l ly ,  the  top  s ide  when the  te rmina l  s t r ip  is  mounted  ver t ica l ly ,  o r  
the  top s ide when the  te rmina l  s t r ip  is  mounted  hor izon ta l ly .   Termina l  
No.  1  sha l l  be  the  top  te rmina l  when mounted ver t ica l ly  o r  the  f i rs t  
te rmina l  f rom the  r igh t  when mounted hor izon ta l ly .   A f ie ld  te rmina l  sha l l  
be  prov ided to connect  the  de tec tor  ca l l  f ie ld  inputs  to the A- te rmina l  
s t r ip .  

(b)  Terminal  Str ip -  B-Side:  

The B-s ide  o f  the  te rmina l  sha l l  be  wi red  as  fo l lows fo r  each re lay 
requ i red :  

Terminal  Funct ion 
1 +12 or  24-vo l t  (DC or  AC)  
2  Logic  ground 
3  (N.O. )  Det .  Ca l l  ( fo r  spec i f ied  phase) 
4  Det .  ca l l  f ie ld  input  ( for  spec i f ied  phase) 

 
A power  supp ly  ex terna l  to  the  cont ro l le r  sha l l  be  prov ided fo r  the 
iso la t ion  re lays .   The cont ro l le r  power  supp ly  sha l l  no t  be  used for  th is  
purpose.  

734-2 .05 External  Logic  Circui t  Boards:  

(A)   Genera l :  

Externa l  logic  tha t  is  requ i red  to  supp lement  the  cont ro l le r  o r  aux i l ia ry 
cont ro l  un i ts  sha l l  be  on  so l id  s ta te ,  p lug- in  cards .   The logic  cards  sha l l  
be  des igned as  spec i f ied  here in .  

The logic  cards  sha l l  be  the  22-p in ,  edge-connector  o r  oc ta l -base type.   
The p ins  sha l l  be  e i ther  s ingle -  o r  doub le-s ided as  requ i red .  

Each card  sha l l  be  keyed to  p revent  the  improper  connect ion  o f  the  card.   
The pr in ted c i rcu i t  board sha l l  meet  the requ i rements  o f  NEMA TS1-
14.2 .3 .  

Power  supp l ied f rom the  cont ro l le r 's  power  supp ly  sha l l  no t  exceed 350 
mi l l iamperes .   I f  more  than 350 mi l l iamperes is  requ i red ,  then a separa te 
ex terna l  power  supp ly must  be  u t i l i zed .   Such an  ex terna l  power  supp ly 
may be  e i ther  she l f -mounted  or  rack-mounted.  

The logic  c i rcu i t ry  sha l l  be  proper ly  in te r faced and bu f fered  f rom the 
cont ro l le r  and o ther  cont ro l le r  assembly  equ ipment.  
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Al l  ex te rna l  logic  t iming func t ions sha l l  be  d ig i ta l  and sha l l  be  in  the 
requ i red  t iming range.   T iming en t r ies  sha l l  be  f ront -pane l  p rogrammed 
wi thout  the  use  o f  too ls  or  so f tware  and sha l l  be  access ib le  wi thout  the 
remova l  o f  the  enc losure 's  cover .   The t iming sha l l  be  se t  by  thumbwhee l  
swi tches ,  p rogramming p ins ,  o r  d ig i ta l  b inary  (DIP)  swi tches .   The t iming 
accuracy  sha l l  con form to  NEMA TS1-2 .1 .11  fo r  d ig i ta l  t iming.  

(B)   Digi ta l  T ime Switch:  

When spec i f ied ,  each contro l le r  cab ine t  sha l l  inc lude a  so l id  s ta te  d ig i ta l  
t ime swi tch  o f  the type spec i f ied ,  wi red  fo r  the func t ion  de ta i led  in the 
Spec ia l  Prov is ions  or  p lans .  

The so l id  s ta te  d ig i ta l  t ime swi tch  sha l l  u t i l i ze  sol id  s ta te  c i rcu i t ry  and 
d ig i ta l  t iming techn iques .   In tegra ted  or  d isc re te  semi-conductor  dev ices 
sha l l  be  used exc lus ively .   No e lec t ro -mechan ica l  par ts  sha l l  be 
employed except  fo r  the  cont ro l led  c i rcu i t  ou tpu t  re lay .  

The des ign  l i fe  o f  a l l  components  under  24-hour -a-day  opera t ion  in  the i r  
e lec t r ica l  app l ica t ions  sha l l  be  no t  less  than 10  years .  

Al l  components  sha l l  be c lear ly  iden t i f iab le  by  mark ings  on  c i rcu i ts  
boards  or  par ts  numbers  on  p ic to r ia l  d iagrams.  

(1 )  Operat ional  Requirements:  

Each t ime swi tch  sha l l  con t ro l  the  requ i red  number o f  c i rcu i t  ou tpu ts  in  
a  24-hour per iod ,  fo r  seven days  wi th  an  omi t  con t ro l  fo r  any  one or  more 
o f  the  seven days .  

The t ime swi tch  sha l l  be  powered by  a  120-vo l t  60-her tz  input  in  the 
tempera ture range be tween 30 and 165 degrees  F.   The 60-her tz l ine 
f requency  sha l l  be  the  t ime base fo r  the  c lock .  

(2 )  T ime Clock Back-up:  

The t ime swi tch  sha l l  have a  ba t te ry  back-up  c i rcui t  wh ich  sha l l  power 
the  t imer  fo r  no t  less  than 12  cont inuous  hours  dur ing the  loss  o f  
e lec t r ica l  A.C.  power .   Ba t te ry  back-up  sha l l  generate  i ts  own t ime base, 
and c lock  accuracy  sha l l  be  wi th in  0 .02  percent .   Dur ing ba t te ry  back-
up  opera t ion ,  a l l  luminous d isp lays  and re lays  sha l l  be  d isab led .   Dur ing 
normal  opera t ion ,  the  ba t te ry  sha l l  be  t r ick le  charged.   The rechargeab le 
ba t te ry  sys tem sha l l  be  an  in tegra l  par t  o f  the  t ime  swi tch  hous ing.   The 
ba t te ry  un i t  sha l l  inc lude an  on-o f f  con t ro l  swi tch  to  permi t  i t  to  be  
d isconnected  f rom the  t ime swi tches . 

(3 )  Programming:  

Programmed t ime en t r ies sha l l  be  f ron t -pane l  p rogrammed wi thout  the 
use  o f  too ls  o r  so f tware .   The programming o f  the  se lec tab le  func t ions 
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and t ime opera t ions  sha l l  be  se t  by  thumbwhee l  swi tches ,  p rogramming 
p ins ,  DIP swi tch ,  o r  f ron t -pane l  keyboard  en t ry .  

A l l  p rogramming p ins  sha l l  be  the  pr in ted  c i rcu i t  receptac le ,  non-
cor ros ive ,  tu rn ing- fo rk  type .   The p in  contac tor  sha l l  f i t  any  s tandard 
0 .055- inch  to  0 .73- inch  board .   The p ins  sha l l  be  ra ted  600 vo l ts  RMS a t  
5  amperes .  

The t ime opera t ions  sha l l  be  programmable  to  a  one-minute  inc rement .  

(4 )  Displays:  

The t ime swi tch  sha l l  have a  d ig i ta l  t ime-o f -day  d isp lay ;  24-hour  o r  wi th  
A.M. /P.M.  ind ica tor ;  in  hours  and minutes pas t  midn igh t .   There  sha l l  be 
a  day-o f - the-week- in -e f fec t  ind ica tor .  

A separa te  ind ica tor  sha l l  ind ica te  when an ou tpu t  c i rcu i t  i s  ac t ive  (on) . 

(5 )  Output  Control  Circui t :  

Each ou tpu t  con t ro l  c i rcu i t  sha l l  be  a  s ingle -po le ,  doub le- th row 
independent  re lay  ou tpu t .   The re lay  sha l l  be  rated  no t  less  than 5 
amperes  a t  120 vo l ts  AC.   The re lay  sha l l  be  energized when the  c lock  
program is  on ,  and de-energized when the  c lock  program is  o f f .  

(6 )  Power  Supply:  

The t ime swi tch  sha l l  have the  120-vo l t  AC input  fused to  p ro tec t  i ts  
in te rna l  c i rcu i t ry .   L ine  t rans ien ts normal ly  exper ienced in  t ra f f ic  s igna l  
con t ro l le r  env i ronments  sha l l  no t  a f fec t  the  c lock  accuracy  here in 
spec i f ied .   L ine  t rans ien t  p ro tec t ion  dev ices  sha l l  be  prov ided to  p revent 
these inaccurac ies .  

(7 )  Housing and Connector:  

The ent i re t ime swi tch  sha l l  be  comple te ly  enc losed in  a  dus t  res is tant  
hous ing.   The hous ing door  sha l l  enc lose  a l l  the program swi tches ,  
d isp lay  and ind ica tors .  

The hous ing sha l l  con ta in  so lder less  lug- type te rmina ls  o r  a  de tached 
connector .  

(8 )  Digi ta l  T ime Switch Types: 

The so l id  s ta te  d ig i ta l  t ime swi tches  sha l l  be  des ignated  in  the  Spec ia l  
Prov is ions  or  p lans  wi th  the  fo l lowing f ive-pos i t ion a lphanumer ic  code.  
The code sha l l  have the  fo l lowing mean ing:  

The type DTS c lock  sha l l  mean the  so l id  s ta te  d ig i ta l  t ime swi tch .  
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  DTS-1-1  is  a  s ingle  p rogram,  s ingle  c i rcu i t .  

  DTS-1-3  is  a  s ingle  p rogram,  th ree-c i rcu i t .  

  DTS-3-3 /4  is  a  th ree  program,  th ree  or  four -c i rcu i t  as  requ i red.  

The s ingle  p rogram sha l l  have seven on-o f f  opera t ions  per  un i t  and th ree  
on-o f f  opera t ions  per  c i rcu i t  in  a  24-hour  per iod .  

Each program sha l l  be  selec tab le  fo r  day  omi t  (days  1  th rough 7) .  

The so l id  s ta te  t ime swi tches  sha l l  have an  11-p in  oc ta l  connector .   The 
cab ine t  sha l l  have a  female  in te r face  connector  as  shown in  the  fo l lowing 
tab le :  

Cabinet  Sol id State  T ime Switch Inter face Connector  
Pin No.  Funct ion 

1 Common No.  1  
2  Output  No.  1  N.O.  
3  Output  No.  1  N.C.  
4  Common No.  2  
5  Output  No.  2  N.O.  
6  Output  No.  2  N.C.  
7  AC Common 
8  Common No.  3  
9  120-vo l t  AC Input 

10 Output  No.  3  N.C.  
11 Output  No.  3  N.O.  

 
734-3 Construct ion Requirements:  

734-3 .01 Genera l  Requirements:  

Al l  t ra f f i c  con t ro l le r  assembly  equ ipment  sha l l  be  fu rn ished and ins ta l led  
as  shown on the  p lans ,  and in  accordance wi th  the  Spec ia l  Prov is ions 
and these spec i f i ca t ions .   Cab ine t  wi r ing,  connect ing cab les ,  support  
bases ,  and she lves sha l l  be  prov ided to a l low fo r  fu tu re  ins ta l la t ion  and 
use.  

734-3 .02 Test  Requirements:  

(A)   Genera l :  

Al l  spec i f ied t ra f f i c  con t ro l le r  assembly i tems sha l l  meet  the  app l icab le 
env i ronmenta l  and tes t ing s tandards  o f  NEMA Pub l ica t ion  TS-1 .   A l l  
t ra f f i c  s igna l  con t ro l ler  uni ts  sha l l  be  tes ted  by  the  Depar tment 's  tes t ing 
procedures .  
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734-3 .03 Wir ing and Grounding Requirements:  

(A)   Cabinet  Wir ing:  

Al l  cab ine t  wi r ing sha l l  be neat ly  a r ranged and made t igh t  by  the  use  o f  
wi r ing harnesses ,  cab le sheaths ,  cab le wraps ,  o r  raceways .   A l l  w i res  in  
a  harness  sha l l  be  laced or  bound together .   Harnesses  sha l l  be  rou ted 
to  min imize  c ross ta lk  and e lec t r ica l  in te r fe rence. 

Cab l ing sha l l  be  rou ted  to  p revent  conductors  f rom be ing in  contac t  wi th  
meta l  edges .   Cab l ing  sha l l  be  ar ranged so  tha t  any  removab le  assembly 
may be  removed wi thout  d is tu rb ing conductors  no t  assoc ia ted  wi th  tha t  
assembly .  

A l l  p in  ass ignments  sha l l  be  wi red  to the cont ro l le r  cab ine t  te rmina l  fo r  
fu tu re  use .  

The fo l lowing  t ime-base coord ina t ion  wi r ing func t ions  sha l l  be  prov ided 
when MPS coord ina t ion is  spec i f ied to  be  fu rn ished in the contro l  
cab ine t :  

(1 )  Fu l ly  ac tua ted  cont ro l ler  un i ts  sha l l  be  wi red  to  opera te 
in  non-ac tua ted  mode dur ing coord ina t ion  per iod ;  

(2 )  The ins ide  cab ine t  swi tch  pane l  sha l l  inc lude a  swi tch  fo r  
coord ina t ion ,  and f ree  run  modes o f  opera t ions .   The 
remote  f ree input  sha l l  be wi red  to  a  cab ine t  te rmina l  t ie  
po in t  to  permi t  con t ro l  inpu t  f rom a  remote  input ;  and 

(3 )  An aux i l ia ry  t ime o f  day (24-hour )  f rom the  MPS "D"  
connector  ou tpu t  sha l l  be  wi red  in  the cab ine t  to p rogram 
the  Max 2  Func t ion .  

(B)   Conf l ic t  Moni tor  Wir ing:  

The conf l i c t  mon i to r  un i t  cab le  sha l l  be  wi red  to  per fo rm the  fo l lowing 
func t ions :  

(1 )  To  mon i to r  con f l i c ts  o f  green,  ye l low and wa lk  s igna l  fo r  
each app l icab le  phase; 

(2 )  To  mon i to r  absence o f  red  vo l tage.   Any  phase spec i f ied 
fo r  fu tu re  use  sha l l  have a  removab le  jumper  so  as  to 
permi t  fu tu re imp lementa t ion  o f  tha t  phase wi thout  
rewi r ing the  cont ro l le r  cab ine t ;  

(3 )  To  mon i to r  vo l tage +24-vo l t  DC source  o f  the  contro l le r  
un i t  and any  aux i l ia ry  cont ro l le r  un i t ;  

(4 )  To  s ta r t -de lay  the  cont ro l le r  un i t  per  NEMA Standards ;  
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(5 )  The conf l i c t  mon i tor  cab le  sha l l  have the cab ine t  
in te r lock A and B wi red  to  contro l  cab ine t  t ie  po ints  fo r  
fu tu re  use ;  and 

(6 )  The mon i to r  inpu t  fo r  each s igna l  c i rcu i t  shal l  be  
te rmina ted  a t  the  fu r thest  f ie ld  te rmina l  po in t ,  so  as  to  
mon i to r  bo th  the  au tomat ic  and f lash  modes of  the 
cont ro l le r  cab ine t .  

(C)   Cabinet  Grounding:  

Al l  con t ro l le r  cab ine ts  and aux i l ia ry  cab ine ts  sha l l  have the  AC common,  
the  logic  ground,  and the  chass is  ground iso la ted  f rom each o ther  as 
de ta i led  in  the  curren t  NEMA Standards .  

(D)   Fie ld and T iepoint  Terminal /Wir ing:  

(1 )  Control ler  Cabinet :  

Al l  f ie ld  te rmina ls  sha l l  be ins ta l led  on  a  te rmina l  suppor t  wh ich  sha l l  be  
loca ted  a t  the  rear  o f  the  lower  por t ion  o f  the  cont ro l le r  cab ine t  and not  
less  than 5  inches  f rom the  base o f  the  cab ine t .  

A l l  connectors fo r  f ie ld  te rmina ls  sha l l  be  connected  to  bar r ie r - type 
te rmina l  b locks .   Each te rmina l  b lock pos i t ion  sha l l  have two No.  10-32 
screw connectors  (no t  less  than 3 /8  inch  in  length) ,  and a  removab le 
shor t ing bar .   Each te rmina l  sha l l  accommodate  at  leas t  th ree  No.  12 
AWG conductors .   The te rmina l  b lock  sha l l  have a  labe l ing s t r ip  fo r  each 
pos i t ion .  

Al l  con t ro l le r  assembly  wir ing t ie  po in ts  on  the  f ront  s ide o f  the  te rmina l  
b locks  sha l l  be  the  spade type.   T ie  po in ts  o f  the back  s ide  o f  te rmina l  
b locks  sha l l  be  so ldered to  a  lug.   A l l  c r imp s ty le  connectors  sha l l  be 
app l ied  wi th  the  proper  too l .   The too l ' s  hand les  sha l l  no t  open un t i l  the 
c r imp is  comple ted .   Each te rmina l  pos i t ion  sha l l  be  permanent ly  labe led 
a t  the  te rmina l  pos i t ion .   T ie  po in ts  sha l l  be  requ i red  fo r  a l l  con t ro l ler  
un i t  and aux i l ia ry  cont ro l  equ ipment  c i rcu i ts .  

(2 )  Pre-empt ion Cabinet  Wir ing:  

The pre-empt ion  cab ine t  sha l l  inc lude a  load swi tch  c i rcu i t  to  opera te 
the  pre-empt ion  "No Righ t  Turn"  i l lumina ted  message s igna l  (120-vo l t  
AC outpu t ) .   The f ie ld  te rmina ls  sha l l  inc lude the  fo l lowing te rmina l  
pos i t ions :  

(a )  To  ra i l road (120-vo l t  AC) ;  

(b )  From ra i l road (no t  wi red) ;  and 

(c )  "No Righ t  Turn"  s igna l .  
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734-3 .04 Cabinet  Wir ing Diagrams:  

Each cont ro l le r  cab ine t  assembly  sha l l  have a  comple te  se t  o f  wi r ing  
d iagrams wh ich  sha l l  show the  in te rsec t ion  p lan ,  s igna l  phas ing layout ,  
and a l l  con t ro l  dev ice  connect ions .  

Two se ts  o f  the  f ina l  wi r ing d iagrams and a  second or ig ina l  sha l l  be 
requ i red  wi th  de l ivery  wi th  each cont ro l  cab ine t  assembly .   The second 
or ig ina l  sha l l  be  a  legib le  reproduc ib le  l inen  c lo th ,  my lar  f i lm,  o r  
po lyes ter  f i lm.  

Each cont ro l le r  cab ine t  sha l l  be  fu rn ished wi th  a  sheet  meta l  wi r ing 
d iagram pr in t  ho lder .   The min imum s ize  o f  the  pr in t  ho lder  sha l l  be  no t  
less  than 9  inches  wide  by  8  inches  h igh  by  1-1 /4  inches  deep,  mounted 
ins ide .  

734-3 .05 Cabinet  Foundat ions:  

Before  the  concre te  fo r  cab ine t  foundat ions  has  se t ,  depress ions  sha l l  
be  made around the  anchor  bo l ts  fo r  ad jus tment  o f  the  cab ine t  leve l ing 
nu ts .   Cab ine t  foundat ions  sha l l  be  4  inches  above ground leve l .  

734-4 Method of  Measurement:  

Tra f f ic  s igna l  con t ro l  cab ine ts  and meter  pedesta l  cab ine ts  wi l l  be  
measured as  a  un i t  fo r  each cont ro l le r  assembly o r  con t ro l  cab ine t  
fu rn ished and ins ta l led .  

734-5 Basis  of  Payment:  

The accepted  quant i t ies o f  t ra f f i c  s igna l  con t ro l  cab ine ts  and meter 
pedes ta l  cab ine ts ,  measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the 
cont rac t  un i t  p r ice  each fo r  the  type  contro l le r  assembly  o r  con t ro l  
cab ine t  des ignated  in  the  b idd ing schedu le ,  comple te  in  p lace ,  wh ich 
pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work  descr ibed and spec i f ied 
here in  and on  the  p lans ,  inc lud ing serv ice  te rmina l  boxes ,  cab inet  
mounted  serv ice  enc losures ,  meter  sockets,  b reaker  pane ls ,  
foundat ions ,  condu i t ,  e lbows,  anchor  bo l ts ,  c learance pad, aux i l ia ry 
s igna l  con t ro ls ,  ex te rna l  logic  modu les  and a l l  o ther  components 
necessary  to  p rov ide  a  comple te  func t iona l  assembly  fo r  con t ro l l ing the  
opera t ion  and t iming o f  t ra f f i c  con t ro l  s igna ls .  

SECTION 735 DETECTORS:  

735-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing and ins ta l l ing 
t ra f f i c  s igna l  loops ,  p re fo rmed loop de tec tors ,  comple te  o r  par t ia l  t ra f f i c  
da ta  loop and we igh- in -mot ion  (WIM)  sys tems,  and pedest r ian  de tec tors 
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a t  the  loca t ions  shown on the  pro jec t  p lans  and in  accordance wi th  the 
de ta i ls  shown on the  p lans  and the  requ i rements  o f  the  spec i f i ca t ions .  

735-2 Mater ia ls :  

735-2 .01 Vehic le  Detectors:  

(A)   Genera l :  

Detec tors  sha l l  con form to the  min imum acceptab le  des ign  and opera t ing 
requ i rements  o f  these spec i f i ca t ions  fo r  de tect ing the  presence, 
passage,  speed,  we igh t ,  and c lass i f i ca t ion  o f  veh ic les .  

Except  as spec i f ied in  Subsec t ion 735-2 .01(F)  o f  the  spec i f i ca t ions ,  a l l  
mater ia ls  sha l l  be  fu rn ished by  the  cont rac tor .   The cont rac tor  sha l l  
submi t  a  comple te  l i s t  o f  a l l  requ i red  pro jec t  mater ia l  fo r  approva l ,  as 
spec i f ied  in  Subsec t ion  730-4  o f  the  spec i f i ca t ions.  

(B)   Loop Detectors:  

The detec tor  loop  d imens ions  sha l l  be  as  spec i f ied  on  the  Standard  
Drawings .  

Loop de tec tor  wi re  sha l l  be  14 AWG HDPE po lye thy lene insu la ted 
conductors  conforming to  IMSA 51-7 ,  as  shown on the  Standard 
Drawings .  

(C)   Lead- in Cable:  

For  Type SA and SB speed/c lass i f i ca t ion  detec tors  spec i f ied  in 
Subsec t ion  735-3 .02(D)  of  the  spec i f i ca t ions ,  lead- in  cab le f rom the  pu l l  
box  to the  cab ine t  sha l l  con form to  IMSA spec i f i cat ion  50-2 ,  except as 
mod i f ied  on  the  Standard  Drawings .  

(D)   Condui t :  

Condu i t  sha l l  be  r ig id  nonmeta l l i c  PVC conforming to  the  requ i rements  
o f  Subsec t ion  732-2 .02  o f  the  spec i f i ca t ions .   Condu i t  sha l l  be  la rge 
enough to  conta in  the  number  o f  wi res  requ i red ,  bu t  no t  less  than the 
d iameters  shown on the  Standard  Drawings .  

(E)   Cabinets:  

Tra f f ic  mon i to r ing s i te  cab ine ts  for  Type SA and SB speed/c lass i f i ca t ion 
and WIM detec tors sha l l  be  po le -mounted Type MPD cont ro l  cab ine ts as 
shown on the  Standard  Drawings ,  and as  spec i f ied in  Subsec t ion  734-
2 .03  o f  the  spec i f i ca t ions ,  except  tha t  no  pre-wir ing fo r  AC or  DC 
e lec t r ic ,  po l ice  pane l ,  o r  p rov is ions  fo r  fan  or  l igh t  sha l l  be  requ i red .  

Warran t ies  sha l l  comply  wi th  Subsec t ion  106.13  o f  the  spec i f i ca t ions .  
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(F)   Department  Furnished Mater ia ls :  

When requ i red ,  the Depar tment  wi l l  fu rn ish  de tec tors  fo r  
speed/c lass i f i ca t ion  sys tems (p iezoe lec t r ic  sensors-Class  2)  and we igh-
in -mot ion  sys tems (p iezoe lec t r ic  sensors–Class1,  o r  quar tz 
p iezoe lec t r ic  sensors )  wi th  p re-a t tached lead- in cab les .   For  such 
ins ta l la t ions ,  the  Depar tment  wi l l  a lso  fu rn ish  the  p iezo  grou t  sea lan t  fo r  
the  sensor  por t ion  o f  speed/c lass i f i ca t ion  and we igh- in -mot ion 
de tec tors .   The cont rac tor  sha l l  fu rn ish  a l l  o ther  sea lan ts .  

The cont rac tor  sha l l  no t i fy  the  Tra f f ic  Mon i to r ing Team o f  the Mul t imoda l  
Plann ing Div is ion  (MPD)  a t  (602)  712-8598 a  min imum of  15  work ing 
days  pr io r  to  schedu led  ins ta l la t ion  o f  the Depar tment - fu rn ished 
p iezoe lec t r ic  sensors .   The requ i red  sensors  and grou t  wi l l  be  prov ided 
a t  the  Depar tment ’s  cent ra l  Phoen ix  loca t ion ,  a t  2501 W.  Georgia ,  
Phoen ix ,  AZ 85017,  o r  a t  the  appropr ia te  Dis t r ic t  O f f ice ,  as  spec i f ied  by 
the  Depar tment  a t  the  t ime o f  con tac t .  

735-2 .02 Pedestr ian Push-Button Detectors:  

The pedest r ian  de tec tor  sha l l  be  a  push-but ton  swi tch  mounted ins ide 
an  approved push-but ton  hous ing,  as  shown on the Standard  Drawings .    

Pedest r ian  push-but ton  s igns  sha l l  be  made wi th  porce la in  enameled 20 
gage sheet  s tee l ,  9  inches  by  12  inches  in  s ize .   Corners  o f  the  s ign 
sha l l  be  f in ished round for  sa fe ty and neat  appearance.   Each ho le  sha l l  
be  prov ided wi th  a b rass grommet .   Ins t ruc t ions  on  the s igns  sha l l  be 
b lack  enameled le t ters  o r  symbols on a  wh i te enamel  background.   The 
legend sha l l  be  as  shown on the  p lans  or  as  spec i f ied  in  the  Spec ia l  
Prov is ions .  

735-2 .03 Blank:  

735-2 .04 Saw Cut  Sealant :  

Saw cu t  sea lan ts  sha l l  be  a  f lex ib le  encapsu lan t  in tended fo r  sea l ing 
and pro tec t ing veh ic le  detec tor  loop  wi res  ins ta l led in  saw cu ts .  

(A)   Two-Part  Epoxy Fi l ler  Sealant  :  

Two-par t  epoxy  jo in t  f i l le r  sea lan t  sha l l  be  a  100-percent  so l ids ,  f lex ib le,  
two-component ,  so lvent  f ree ,  epoxy  res in /hardener  sys tem fo r  use  as  a 
saw cu t  sea lan t  in  asphal t ic  concre te  pavements  and Por t land cement 
concre te  pavements .  

Mater ia ls  sha l l  comply  wi th  the  requ i rements  o f  Subsec t ion  1015-1  o f  
the  spec i f i ca t ions .  
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The epoxy  sys tem sha l l  be  spec i f i ca l ly  des igned fo r  the  in tended 
app l ica t ion  accord ing to  the  produc t  l i te ra tu re  p rov ided by  the 
manufac turer .  

The epoxy  sys tem sha l l  be  o f  su f f ic ien t  s t rength  and hardness  to 
wi ths tand s t ress  and abras ion  f rom veh icu la r  t ra f f i c ,  wh i le  remain ing 
f lex ib le  enough to  p rov ide  s t ress  re l ie f  under  thermal  movement  and 
pro tec t  the  loop wi re  f rom mois tu re  penet ra t ion .   I t  sha l l  a lso  be  mois tu re 
insens i t i ve  to  a l low e f fec t ive  app l ica t ion  to  damp pavements .   No 
s tand ing water  is  permi t ted  on  the  sur faces  to  wh ich  the  epoxy  sys tem 
is  to  be  app l ied .  

The epoxy  sys tem sha l l  be  des igned to  enab le  vehicu la r  t ra f f i c  to  pass 
over  p roper ly  f i l led  saw cu ts  immedia te ly  a f te r  ins ta l la t ion  wi thout  
t rack ing or  s t r inging o f  the  mater ia l .  

Proper ly  ins ta l led  and cured  epoxy sys tems sha l l  exh ib i t  res is tance to 
the  e f fec ts  o f  weather ,  motor  o i ls ,  gaso l ine ,  an t i - f reeze so lu t ion ,  b rake 
f lu id ,  de ic ing chemica ls ,  and sa l t  in  such a  manner  tha t  the  per fo rmance 
o f  the  veh ic le  de tec tor  loop  wi re  is  no t  adverse ly  af fec ted .  

The epoxy  sys tem sha l l  be  des igned fo r  roadway ins ta l la t ion when the 
sur face  tempera ture  is  a  min imum of  40  degrees  F and r is ing.   The cured 
epoxy  sys tem sha l l  be  tempera ture  s tab le  and exhib i t  no  degradat ion  in 
per fo rmance th roughout the  ambien t  pavement tempera ture  ranges 
exper ienced wi th in  the  Sta te  o f  Ar izona. 

The components  o f  the  epoxy  sys tem sha l l  have a  min imum she l f  l i fe  o f  
12  months  in o r ig ina l  unopened, undamaged conta iners ,  when s to red in 
a  coo l  d ry  env i ronment ,  as  recommended by  the  manufac turer .  

The epoxy  sys tem sha l l  meet  the  fo l lowing requ i rements :  

Property  Test  Method Requirements  

Mix ing Rat io ;  Par t  A to  Par t  B -  1  to  1  by  vo lume 
Viscos i ty ,  cen t ipo ises ASTM D2393 4000 to  8000 
Pot  L i fe ,  minu tes ASTM C881 12 to  20 

Cure  Time,  minu tes  ASTM C679 60 max imum,  
Tack  Free 

Hardness  (Shore  D)  ASTM D2240 35  to  65 
Tens i le  Elongat ion ,  % ASTM D638 50 min imum 
Water  Absorp t ion ,  % (24  hrs )  ASTM D570 1  max imum 
3% Sa l t  Water  Absorp t ion,  % 
(24  hrs )  -  0 .03  to  0 .20 

Oi l  Absorp t ion ,  % (24  hrs)  ASTM D471 0 .01  to  0 .02 
Gaso l ine  Absorp t ion ,  % (24  hrs )  -  0 .05  to  0 .90 
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(B)   One-Part  Elastomeric  Sealant :  

One-par t  e las tomer ic  sealan t  may be  used to  sea l  saw cu ts in  Por t land 
cement  concre te  pavement  and lean concre te  base.  

The sea lan t  sha l l  p rov ide  compress ive  y ie ld  s t rength  to  wi ths tand normal  
veh icu lar  t ra f f i c  as  we l l  as  su f f ic ien t  f lex ib i l i t y  to  wi ths tand normal 
movement  in  concre te  pavements ,  wh i le  p ro tec t ing the  loop wi re  f rom 
mois tu re  penet ra t ion .  

The encapsu lan t  sha l l  be  a  one-par t  e las tomer ic  compound requ i r ing no 
mix ing,  measur ing or  app l ica t ion  o f  heat  p r io r  to  o r  dur ing i ts  
ins ta l la t ion .  

The encapsu lan t  sha l l ,  w i th in  i ts  s ta ted  she l f  l i fe  in  o r ig ina l  undamaged 
packaging,  cure  on ly  in  the  presence o f  mo is tu re .   The ra te  o f  cure  wi l l ,  
there fore ,  depend upon tempera ture  and re la t ive  humid i ty  a t  the  t ime o f  
ins ta l la t ion .   Coo l  d ry  weather  wi l l  s low cur ing whereas  warm,  humid 
weather  wi l l  acce le ra te  cur ing.  

The encapsu lan t  sha l l  be des igned to  enab le  veh icu la r  t ra f f i c  to pass 
over  the  proper ly  f i l led  saw cu t  immedia te ly  a f te r  ins ta l la t ion  wi thout  
t rack ing or  s t r inging o f  the  mater ia l .   The encapsu lan t  sha l l  fo rm a 
sur face  sk in  a l lowing exposure  to  veh icu la r  t ra f f i c  wi th in  30  minu tes  a t  
75  degrees  F and comple te ly  cure  to  a  tough,  rubber - l i ke  cons is tency  in 
two to  seven days  a f te r  ins ta l la t ion .  

Proper ly  ins ta l led  and cured  encapsu lan t  sha l l  exh ib i t  res is tance to 
e f fec ts  o f  weather ,  veh icu la r  abras ion ,  motor  o i ls ,  gaso l ine ,  an t i - f reeze 
so lu t ion ,  brake  f lu id ,  de ic ing chemica ls  and sa l t  normal ly  encountered ,  
in  such a  manner tha t  the per fo rmance o f  the veh ic le  de tec tor  loop  wi re 
is  no t  adverse ly  a f fec ted .  

The cured encapsu lan t  sha l l  be tempera ture  s tab le  and exh ib i t  no 
degradat ion  in  per fo rmance th roughout  the ambien t  pavement 
tempera ture  ranges  exper ienced wi th in  the  Sta te  o f  Ar izona.  

The encapsu lan t  sha l l  exh ib i t  min ima l  shr inkage dur ing or  a f te r  i ts  
ins ta l la t ion ,  and in  no  manner  a f fec t  the  per fo rmance charac ter is t ics  o f  
the  mater ia l .  

The encapsu lan t  sha l l  be des igned to  permi t  c lean-up o f  mater ia l  and 
app l ica t ion  equ ipment  ,  p r io r  to  cur ing o f  the  encapsu lan t ,  wi th  a  su i tab le 
non- f lammable  so lvent .   Shou ld  any  encapsu lan t  mater ia l  be  a l lowed to 
cure  in  the  app l ica t ion  nozz le ,  i t  sha l l  be  ab le  to  be pu l led  ou t  as  a  so l id  
p lug.  

The encapsu lan t  sha l l  have a  min imum 12-month  she l f  l i fe  in  undamaged 
or ig ina l  con ta iners  when s to red  in  a  coo l ,  dry  env i ronment .  
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The encapsu lan t  sha l l  be  des igned fo r  roadway ins ta l la t ion  when the 
sur face  tempera ture  is  between 40  and 140 degrees  F.  

The encapsu lan t  sha l l  have the  fo l lowing phys ica l  p roper t ies  in  i ts  
uncured and cured  s ta tes.  

Uncured (Wet)  Encapsulant  
Property  Requirement  Test  Procedures 

Weight  10 .1  ±  0 .3  pounds/ga l lon A.  Weigh t /Ga l lon  
Tota l  So l ids  by  
Weigh t  75  –  85% B.  Determinat ion  o f  

Non-Vo la t i le  Conten t  

Viscos i ty  10 ,000 -  85 ,000 
cent ipo ise C.  Dynamic  Viscos i ty  

Dry ing Time Touch:  24  hrs .  max imum 
 Comple te :  30  hrs .  max. D.  Tack-Free Time  

 
Cured Encapsulant  

Property  Requirement  Test  Procedure 
Hardness  
( Indenta t ion)  65  -  85 E.  Rex  hardness 

Tens i le  
St rength  500 ps i  min imum F.  Tens i le  & Elongat ion  
Elongat ion  300% min imum 

 
(C)   Hot  Appl ied Rubber ized Sealant :  

Hot  app l ied rubber ized sea lan t  may be  used to  sea l  saw cu ts  in  aspha l t ic  
concre te  and in  lean concre te  base.   I t  sha l l  be  su i tab le  fo r  use  as  a 
sea lan t  fo r  t ra f f i c  loop  saw cu ts  and be  non- t racking under  t ra f f i c .   At  
app l ica t ion  tempera tures ,  the  t ra f f i c  loop  sea lan t  sha l l  be  a  th in ,  f ree 
f lowing f lu id  wh ich  penet ra tes  saw cu ts  and se l f - leve ls  permi t t ing 
un i fo rm app l ica t ion .   The sea lan t  sha l l  be  mel ted  and app l ied  to 
pavements  us ing a  p ressure  feed mel te r  un i t .   Pour  po t  app l ica t ion  is  
no t  acceptab le .   The sea lan t  sha l l  be  a  re la t ive ly  s t i f f  sea lan t  bu t  sha l l  
remain  f lex ib le  a t  low pavement  sur face  tempera tures .   The tes t  resu l ts  
sha l l  con form to  the  fo l lowing spec i f i ca t ions  for  the  loop de tec tor  
sea lan t .  

Test Speci f icat ion 
Penet ra t ion :   125 °F,  50g,  5s  50  max imum 
Penet ra t ion :   77  °F,  100g,  5s  10  -  25 
Sof ten ing Po in t :  210 °F min imum 
Duct i l i t y :  77  °F  15  cm min imum 
Mandre l  Bend:  0  °F,  90° Arc ,   
10s ,  3 /4  inch  d iameter Pass  2  o f  3 

Recommended Pour  Temp:  380 °F 
Safe  Heat ing Temp:  420 °F 
Brook f ie ld  Viscos i ty :  400 °F  7 ,500 cent ipo ise  max. 
Un i t  Weigh t :  8 .5  pounds per  ga l lon 
Coverage;  1 /2  by  1 /2  inch c rack 11 .0  pounds per  100 fee t  
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735-3 Construct ion Requirements:  

735-3 .01 Detector  Insta l la t ion:  

(A)   Genera l :  

Detec tors  sha l l  be  ins ta l led  as  shown on the  pro jec t  p lans ,  as  shown in  
the  Standard Drawings ,  and as  d i rec ted  by  the  Engineer .   The 
ins ta l la t ion  o f  the  de tec tors  sha l l  be  such tha t  the  opera t ion  sha l l  no t  be 
a f fec ted  by  tempera ture  changes,  water ,  i ce ,  ra in ,  snow,  chemica ls ,  o r  
e lec t romagnet ic  no ise .  

Veh ic le  de tec tors  sha l l  be  ins ta l led  pr io r  to  any  ch ip  sea l  o r  f r i c t ion 
course fo r  aspha l t ic  concre te  pavements ,  and pr io r  to  any  f r ic t ion  course 
fo r  Por t land cement  concre te  pavements .  

(B)   Saw Cut  Sealants:  

Saw cu ts  sha l l  be  sea led  as  spec i f ied in  the  Standard  Drawings ,  wi th  the 
fo l lowing except ions :  

(1 )  Two-par t  epoxy  f i l le r  sea lan t  sha l l  be  used ins tead o f  
p re-mixed emuls i f ied  c rack  f i l le r  sea lan t ;  and 

(2 )  Depar tment - fu rn ished p iezo  grou t  sha l l  be  used to sea l  
the  p iezo  sensor  por t ion  o f  speed/c lass i f i ca t ion and 
we igh- in -mot ion  de tec tors.  

Before  the  sea lan t  se ts  up ,  the  surp lus  sea lan t  sha l l  be  removed f rom 
the  road sur face  wi thout  the  use  o f  so lvents .  Sand b lo t te r  sha l l  be 
app l ied  as  d i rec ted  by  the  Engineer .  

(C)   Spl ices:  

Except  fo r  p iezoe lec t r ic  or  quar tz  p iezoe lec t r ic  sensors ,  de tec tor  sensor  
conductors  sha l l  run  cont inuous and unsp l iced to  the  ad jacent  pu l l  box .   
Lead- in  cab les  f rom the cont ro l le r  cab ine t  sha l l  be  sp l iced  to  the 
de tec tor  sensor conductors  in  the  pu l l  box .   Sp l ic ing o f  the lead- in  cab les 
be tween the  cont ro l le r  cab ine t  and pu l l  box  wi l l  no t  be  a l lowed. 

Piezoe lec t r ic  sensor  and quar tz  p iezoe lec t r ic  sensor  lead- in  cab les  used 
in  speed/c lass i f i ca t ion  de tec tors  and we igh- in -mot ion  de tec tors sha l l  run 
cont inuous  and unsp l iced th rough the  pu l l  box  to  the  cont ro l ler  cab ine t .   
Sp l ic ing o f  the  lead- in  cab les  wi l l  no t  be  a l lowed. 

Wi re  sp l ices in  the  pu l l  box  sha l l  be  so ldered using res in -core so lder 
wi th  60  percent t in  and 40  percent  lead .   The sp l ices  sha l l  be sea led  as 
spec i f ied in  the  Standard Drawings .   A weather  p roo f  bond sha l l  fo rm 
wi th  a  d ie lec t r ic  s t rength  o f  500 vo l ts  per  mi l ,  and water  absorp t ion  sha l l  
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be  less  than 6 .5  percent .   The de tec tor  lead- in  cab le  sh ie ld  sha l l  on ly 
be  grounded on  one end in  the  cont ro l  cab ine t .  

(D)   Detector  Loop Fie ld Tes ts:  

Detec tor  loop  f ie ld  tes ts sha l l  be  in  accordance wi th  the  Standard 
Drawings .  

Any  loop tha t  fa i ls  to  meet the  spec i f ied  requ i rements  o r  cannot  be tuned 
to  the  Engineer 's  sa t is fact ion  sha l l  be  rep laced a t  no  add i t iona l  cos t  to 
the  Depar tment .  

For  the  t ra f f i c  da ta  de tec tors  spec i f ied  in  Subsec t ion  735-3 .02  o f  the 
spec i f i ca t ions ,  the  contrac tor  sha l l  submi t  comple te  tes t  resu l ts  to  the 
Engineer  e lec t ron ica l ly  wi th in  two weeks  o f  comple t ion  o f  the second 
tes t .   In  add i t ion  to  the  e lec t ron ic  submiss ion ,  the  Engineer  may request  
up  to  th ree  hard  cop ies .   The tes t  resu l ts  sha l l  iden t i fy  the  pro ject  
number  and de tec tor  locat ion .  

For  pu l l  boxes  used wi th  da ta  de tec tor  sys tems,  the  cont rac tor  sha l l  
p rov ide  GPS la t i tude and longi tude coord ina tes ,  ±  5  fee t ,  fo r  each 
ins ta l led  pu l l  box .   Such GPS in fo rmat ion  sha l l  be  t ransmi t ted  a long wi th  
the  tes t  da ta  requ i red  above fo r  a l l  pu l l  boxes  ins ta l led  wi th  each tes ted 
da ta  de tec tor  loop  sys tem.  

735-3 .02 Traf f ic  Data  Detectors: 

(A)   Genera l :  

Counter  (Type C) ,  speed/c lass i f i ca t ion  (Types  SA and SB) ,  and we igh-
in -mot ion  (WIM)  de tec tor  sys tems sha l l  be  ins ta l led  in  accordance wi th 
the  Standard  Drawings  and as  spec i f ied  here in .  

The cont rac tor  sha l l  use  a  3 /4 - inch  wide  saw b lade to  cu t  the  channe l  
fo r  p iezoe lec t r ic  sensors in  pavement .   Mu l t ip le passes  us ing a  th inner 
b lade wi l l  no t  be  acceptab le .  

When new condu i t  i s  requ i red  under  any  ex ist ing pavement ,  the 
cont rac tor  sha l l  ins ta l l  condu i t  beneath  the roadway us ing hor izon ta l  
d i rec t iona l  d r i l l ing methods  approved by  the  Engineer .  

Pu l l  boxes  sha l l  be  as  shown on the  Standard  Drawings .  

As  spec i f ied  above in  Subsec t ion  735-3 .01(D)  o f  the  spec i f i ca t ions ,  the 
cont rac tor  sha l l  prov ide  GPS la t i tude and longi tude coord ina tes ,  ±  5 
fee t ,  fo r  a l l  pu l l  boxes  ins ta l led  wi th  each t ra f f i c  da ta  de tec tor  loop 
sys tem. 
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(B)   Insta l la t ion of  Piezoelectr ic  Sensors:  

The cont rac tor  sha l l  ins ta l l  the  Depar tment - fu rn ished p iezoe lec t r ic  o r  
quar tz  p iezoe lec t r ic  sensors ,  and p iezo  grou t ,  as  spec i f ied  here in  and 
shown on the  p lans .   A t ra f f i c  s igna l  techn ic ian  f rom the  Depar tment 
must  be  present  dur ing a l l  e lements  o f  the  p iezoe lec t r ic  sensor 
ins ta l la t ion ( to  the  po in t  where  the pre-a t tached lead- in  cab le begins) ,  
inc lud ing layout ,  groove saw-cu t t ing,  sensor  p lacement ,  and app l ica t ion 
o f  p iezo grou t .   The cont rac tor  sha l l  no t i fy  the  Engineer  a t  leas t  15 
work ing days  pr io r  to  i ts  schedu led ins ta l la t ion  o f  any  p iezoe lec t r ic  
sensors .   Any  p iezoe lec t r ic  sensor  ins ta l la t ion  work  per fo rmed wi thout  
fu l l  t ime inspec t ion  by  the Depar tment ’s  t ra f f i c  s igna l  techn ic ian  may no t  
be  e l ig ib le  fo r  payment .  

Lead- in  runs  o f  cab le  f rom a l l  p iezoe lec t r ic  sensors  and quar tz  
p iezoe lec t r ic  sensors  to the  cont ro l le r  cab ine t  sha l l  be cont inuous ;  
sp l ices  wi l l  no t  be  acceptab le .  

(C)   Traf f ic  Counter  Detectors:  

A comple te  new t ra f f i c  counter  sys tem (Type C)  sha l l  inc lude a l l  loops 
and pu l l  boxes  fo r  the  spec i f i c  loca t ion  fo r  bo th  d i rec t ions  o f  t ra f f i c ,  as 
shown on the  Standard  Drawings .   A d iv ided roadway sha l l  requ i re  a  pu l l  
box  on  each shou lder .   Loop de tec tor  t ra f f i c  counter  sys tems sha l l  
inc lude a l l  necessary condu i ts  f rom edge o f  pavement  to  the  roads ide 
pu l l  box(es) .  

The cont rac tor  sha l l  p rov ide  a  t rench and ins ta l l  condu i t  f rom the  edge 
o f  pavement  to  the  pu l l  box .   Wi r ing,  condu i t ,  and pu l l  box ins ta l la t ion 
sha l l  be  in  accordance wi th  Subsec t ions  732-3 .01 and 732-3 .02  o f  the 
spec i f i ca t ions .  

When a  fu l l  rep lacement  of  an  ex is t ing t ra f f i c  counter  sys tem is  ind ica ted 
on  the  p lans  and b idd ing schedu le ,  the  cont rac tor  sha l l  remove the 
ex is t ing fac i l i t ies ,  and furn ish  and ins ta l l  new loops ,  pu l l  boxes ,  and 
condu i t .  

The to ta l  number  o f  loops  fo r  each comple te  t ra f f i c  counter  sys tem 
spec i f ied  above (new or  fu l l  rep lacement )  sha l l  be  the  number  o f  loops 
requ i red  fo r  a l l  t ra f f i c  lanes  in  bo th  t rave l  d i rec t ions  a t  the  spec i f ied 
loca t ion .  

(D)   Speed/Classi f icat ion Detectors: 

A comple te  new speed/c lass i f i ca t ion sys tem (Type SA or  Type SB)  sha l l  
inc lude a l l  loops ,  pu l l  boxes ,  con t ro l  cab ine t ,  A-po le ,  po le foundat ion,  
the  necessary  condu i ts  under  the  roadway and f rom pu l l  boxes  to  cont ro l  
cab ine ts ,  and Depar tment- fu rn ished p iezoe lec t r ic  sensors wi th  a t tached 
lead- in  cab les ,  a l l  as  shown on the Standard Drawings .   When shown on 
the  p lans ,  an  add i t iona l  con t ro l  cab ine t ,  pu l l  box ,  A-po le ,  and po le 
foundat ion  sha l l  be  requ i red .  
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The cont rac tor  sha l l  p rov ide  t renches  and ins ta l l  condu i ts  f rom the edge 
o f  pavement  to  the  pu l l  box  and f rom the pu l l  box  to  the  cont ro l  cab ine t .   
Wi r ing,  condu i t ,  and pu l l  box  ins ta l la t ion  sha l l  be in  accordance wi th 
Subsec t ions  732-3 .01  and 732-3 .02  o f  the  spec i f icat ions .  

Ins ta l la t ion o f  Depar tment - fu rn ished p iezoe lec t r ic  sensors  sha l l  be  in 
accordance wi th  Subsec t ion  735-3 .02(B)  o f  the  spec i f i ca t ions .  

The cab ine t(s )  sha l l  be  grounded in  accordance wi th  the  requ i rements 
o f  Subsec t ions  732-3 .03 and 734-3 .03  o f  the  spec i f i ca t ions .   The 
cont rac tor  sha l l  keep the ground wi re  f rom the  cab ine t  ground bus  bar 
to  the  ground rod  assembly  o r  a r ray  as  shor t  as  poss ib le .  

When a fu l l  rep lacement o f  an  ex is t ing speed/c lass i f i ca t ion sys tem is  
ind ica ted on  the  p lans  and b idd ing schedu le ,  the  cont rac tor  sha l l  remove 
the  ex is t ing fac i l i t ies ,  and fu rn ish  and ins ta l l  new loops  and pu l l  boxes ,  
a  new contro l  cab ine t ,  A-po le  and foundat ion ,  a l l  necessary condu i ts  
under  the  roadway and f rom pu l l  boxes  to cont ro l  cab ine ts ,  and 
Depar tment - fu rn ished p iezoe lec tr ic  sensors  wi th  a t tached lead- in 
cab les .   When shown on the  p lans ,  an  add i t iona l  con t ro l  cab ine t ,  pu l l -
box ,  A-po le ,  and po le  foundat ion  sha l l  be  requ i red .  

When a  par t ia l  rep lacement  o f  an  ex is t ing speed/c lass i f i ca t ion  sys tem is  
ind ica ted  on  the  p lans  and b idd ing schedu le ,  the  cont rac tor  sha l l  fu rn ish 
and ins ta l l  new loops  and pu l l  boxes ,  and new Depar tment - fu rn ished 
p iezoe lec t r ic  sensors  wi th a t tached lead- in  cab les .   The cont rac tor  sha l l  
use  the  ex is t ing cab ine t (s) ,  A-po le (s )  and foundat ion(s ) ,  and a l l  condu i t  
connect ions  under  the  roadway and f rom pu l l  boxes  to  the  cab ine t .  

The to ta l  number  o f  loops  fo r  each comple te  speed/c lass i f i ca t ion  sys tem 
spec i f ied  above (new,  fu l l  rep lacement ,  o r  par t ia l  rep lacement)  sha l l  be 
the  number  o f  loops  requ i red  fo r  a l l  t ra f f i c  lanes in bo th  t rave l  d i rec t ions 
a t  a  spec i f ied  loca t ion .  

(E)   Weigh- in-Mot ion (WIM)  Detectors:  

A comple te  new we igh- in -mot ion  (WIM)  sys tem sha l l  inc lude a l l  loops ,  
pu l l  boxes ,  con t ro l  cab ine t ,  A-po le ,  po le  foundat ion ,  the  necessary 
condu i ts  under  the  roadway and f rom pu l l  boxes  to  cont ro l  cab ine ts ,  and 
Depar tment - fu rn ished sensors  (p iezoe lec t r ic  o r  quar tz  p iezoe lec t r ic  as 
shown on the  p lans)  wi th  a t tached lead- in  cab les ,  a l l  as  shown on the 
Standard  Drawings .   When shown on the  p lans ,  an  add i t iona l  con t ro l  
cab ine t ,  pu l l  box ,  A-po le ,  and po le  foundat ion  sha l l  be  requ i red .  

The cont rac tor  sha l l  p rov ide  t renches  and ins ta l l  condu i ts  f rom the edge 
o f  pavement  to  the  pu l l  box  and f rom the pu l l  box  to  the  cont ro l  cab ine t .   
Wi r ing,  condu i t ,  and pu l l  box  ins ta l la t ion  sha l l  be in  accordance wi th 
Subsec t ions  732-3 .01  and 732-3 .02  o f  the  spec i f icat ions .  

Ins ta l la t ion o f  Depar tment - fu rn ished p iezoe lec t r ic  sensors  sha l l  be  in 
accordance wi th  Subsec t ion  735-3 .02(B)  o f  the  spec i f i ca t ions .  
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The cab ine t(s )  sha l l  be  grounded in  accordance wi th  the  requ i rements 
o f  Subsec t ions  732-3 .03 and 734-3 .03  o f  the  spec i f i ca t ions .   The 
cont rac tor  sha l l  keep the ground wi re  f rom the  cab ine t  ground bus  bar 
to  the  ground rod  assembly  o r  a r ray  as  shor t  as  poss ib le .  

When a  fu l l  rep lacement  o f  an  ex is t ing new WIM sys tem is  ind ica ted  on 
the  p lans  and b idd ing schedu le ,  the  cont rac tor  sha l l  remove the  ex is t ing 
fac i l i t ies ,  and fu rn ish  and ins ta l l  new loops  and pu l l  boxes ,  a  new cont ro l  
cab ine t ,  A-po le  and foundat ion ,  a l l  necessary  condu i ts  under  the 
roadway and f rom pu l l  boxes  to  cont ro l  cab ine ts ,  and Depar tment -
fu rn ished p iezoe lec t r ic  sensors  wi th  a t tached lead- in  cab les .   When 
shown on the  p lans ,  an add i t iona l  con t ro l  cab ine t ,  pu l l -box ,  A-po le ,  and 
po le  foundat ion  sha l l  be  requ i red .  

When a  par t ia l  rep lacement  o f  an  ex is t ing WIM sys tem is  ind ica ted  on 
the  p lans  and b idd ing schedu le ,  the  cont rac tor  sha l l  fu rn ish  and ins ta l l  
new loops  and pu l l  boxes,  and new Depar tment - furn ished p iezoe lec t r ic  
sensors  wi th  a t tached lead- in  cab les .   The cont rac tor  sha l l  use  the 
ex is t ing cab ine t (s ) ,  A-po le (s )  and foundat ion(s) ,  and a l l  condu i t  
connect ions  under  the  roadway and f rom pu l l  boxes  to  the  cab ine t .  

The to ta l  number  o f  sensors  fo r  each comple te  new WIM sys tem 
spec i f ied  above (new,  fu l l  rep lacement ,  o r  par t ia l  rep lacement)  sha l l  be 
the  number  o f  sensors  requ i red  fo r  a l l  t ra f f i c  lanes  in  bo th  t ravel  
d i rec t ions  a t  a  spec i f ied  loca t ion .  

735-3 .03 Traf f ic  Signal  Detectors:  

Tra f f ic  s igna l  de tec tors  sha l l  be  as  shown on the Standard  Drawings ,  
and sha l l  inc lude the  spec i f ied  loop,  wi r ing,  and condu i t  requ i red  to 
te rmina te  the  wi r ing in  the  pu l l  box .  

The cont rac tor  sha l l  p rov ide  a  t rench and ins ta l l  condu i t  f rom the  edge 
o f  pavement  to  the  pu l l  box .   Wi r ing,  condu i t ,  and pu l l  box ins ta l la t ion 
sha l l  be  in  accordance wi th  Subsec t ions  732-3 .01 and 732-3 .02  o f  the 
spec i f i ca t ions .  

735-3 .04 Preformed Traf f ic  Detectors:  

Preformed loop de tec tors fo r  ramp meter ing and count ing sha l l  comply  
wi th  the  Standard  Drawings ,  and sha l l  inc lude the  spec i f ied  loop,  wi r ing,  
and condu i t  requ i red  to  termina te  the  wi r ing in  the  pu l l  box .  

Pre formed loop de tec tors in  Por t land cement  concre te  pavement sha l l  
comply  wi th  the  Standard  Drawings ,  and sha l l  inc lude the  spec i f ied  loop,  
wi r ing,  and condu i t  requ i red  to  te rmina te  the  wi r ing in  the  pu l l  box .  

The cont rac tor  sha l l  p rov ide  a  t rench and ins ta l l  condu i t  f rom the  edge 
o f  pavement  to  the  pu l l  box .   Wi r ing,  condu i t ,  and pu l l  box ins ta l la t ion 
sha l l  be  in  accordance wi th  Subsec t ions  732-3 .01 and 732-3 .02  o f  the 
spec i f i ca t ions .  
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Pre formed loop de tec tors  in  b r idge deck  sha l l  comply  wi th  the  Standard 
Drawings ,  and sha l l  inc lude the  spec i f ied  loop,  wi r ing,  and condu i t  
requ i red  to  te rmina te  the  wi r ing in  the  junc t ion  box .  

735-4 Method of  Measurement:  

Tra f f ic  s igna l  de tec tors ,  p re fo rmed loop de tec tors ,  and pedest r ian 
de tec tors  wi l l  be measured as a  un i t  fo r  each type o f  de tec tor  fu rn ished 
and ins ta l led .  

Tra f f ic  da ta  de tec tors ,  cons is t ing o f  counter  loop de tec tors  (Type C) ,  
speed/c lass i f i ca t ion  de tec tors  (Type SA or  Type SB) ,  and we igh- in -
mot ion  (WIM)  de tec tors  wi l l  be  measured as  a  comple te  sys tem fo r  each 
type o f  t ra f f i c  da ta  de tec tor  fu rn ished and ins ta l led,  inc lud ing a l l  loops 
requ i red  fo r  bo th  d i rec t ions  o f  t ra f f i c .   Speed/c lass i f i ca t ion  de tec tors ,  
regard less  o f  type ,  and we igh- in -mot ion  de tec tors  wi l l  be  measured as 
a  new sys tem,  fu l l  sys tem rep lacement ,  o r  par t ia l  rep lacement ,  as 
spec i f ied  here in  and ind ica ted  on  the  b idd ing schedu le .   Counter  
de tec tors  wi l l  be  measured as  a  new sys tem or  fu l l  sys tem rep lacement ,  
as  spec i f ied  here in  and ind ica ted  on  the  b idd ing schedu le .  

Speed/c lass i f ica t ion  and we igh- in -mot ion  de tec tors  tha t  inc lude two 
cab ine ts ,  A-po les ,  and pole  foundat ions  ( two-cab ine t  sys tems)  wi l l  a lso  
be  measured as  a  comple te  new sys tem,  inc lud ing a l l  loops  in  bo th  
d i rec t ions  o f  t ra f f i c ,  regard less  o f  the  d is tance be tween bo th  d i rec t ions 
o f  t ra f f i c .  

735-5 Basis  of  Payment:  

Tra f f ic  s igna l  de tec tors ,  p re fo rmed loop de tec tors ,  and pedest r ian 
de tec tors ,  measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the  cont ract  
un i t  p r ice  each fo r  the  type  de tec tor  des ignated  in  the  b idd ing schedu le ,  
comple te  in  p lace ,  wh ich pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work 
descr ibed and spec i f ied  here in  and on  the  p lans .  

Tra f f ic  da ta de tec tors ,  measured as  prov ided above,  wi l l  be pa id fo r  a t  
the  cont rac t  un i t  p r ice  for  each comple te  type  o f  da ta  de tec tor  sys tem 
des ignated  in  the  b idd ing schedu le ,  comple te- in-p lace ,  regard less  o f  the 
number  o f  loops ,  inc lud ing a l l  condu i t ,  wi r ing,  pu l l  boxes  and, when 
spec i f ied ,  cab ine ts ,  po les ,  and po le  foundat ions ,  wh ich  pr ice  sha l l  be 
fu l l  compensat ion fo r  the work  descr ibed and spec i f ied  here in and on 
the  p lans .  

No measurement o r  payment  wi l l  be  made for  hor izon ta l  d i rec t ional  
d r i l l ing,  the  cos t  be ing cons idered as  inc luded in  cont rac t  i tems. 
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SECTION 736 HIGHWAY LIGHTING:  

736-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing and ins ta l l ing or  
mod i fy ing h ighway l i gh t ing sys tems a t  the  loca t ions shown on the  pro jec t  
p lans  and in  accordance wi th  the  de ta i ls  shown on the  p lans  and the 
requ i rements  o f  these spec i f i ca t ions .  

The work  as  descr ibed above sha l l  inc lude fu rn ish ing and ins ta l l ing a l l  
mater ia ls  and equ ipment  des ignated  on  the  pro jec t  p lans  necessary  fo r  
the  ins ta l la t ion  o f  fu tu re  sys tems. 

736-2 Mater ia ls :  

736-2 .01 Highway Light ing Mater ia ls :  

Highway l igh t ing  mater ia ls  sha l l  be  L igh t  Emi t t ing Diode (LED) ,  
con forming to  the  requ i rements  o f  th is  sec t ion  and be  o f  the  type  and 
s ize  spec i f ied .  The LED sha l l  have a  nomina l  Cor re la ted  Co lor  
Tempera ture  (CCT)  equa l  to  3 ,000 degrees  K ±  300 degrees  K,  o r  as  
spec i f ied  in  the  pro jec t  p lans .  

LED lumina i res  sha l l  be  l i s ted  by  a  Nat iona l  Recogn ized Labora tory 
(NTRL)  as  de f ined by  US Depar tment  o f  Labor .  The tes t ing labora tory 
must  be l i s ted by  OSHA in  i ts  scope o f  recogn i t ion  fo r  the  app l icab le 
tes ts  be ing conducted  as  requ i red  by  th is  spec i f i ca t ion .  A l i s t  o f  
recogn ized tes t ing labs  fo r  p roduc ts  so ld  in  the  Un i ted  Sta tes  may be 
found on  the  US Depar tment  o f  Labor  webs i te  a t  h t tp : / /www.osha.gov .  

(A)   Requirements:  

Each lumina i re  sha l l  be  furn ished wi th  an  ins t ruc t ion  sheet  wh ich  c lear ly  
shows ins ta l la t ion  procedures  and ins t ruc t ions fo r  ad jus t ing the  
lumina i re .  Each lumina i re shou ld  meet  the  fo l lowing requ i rements :  

(1 )  L is ted  by  NTRL as  be ing in  compl iance wi th  Underwr i te rs  
Labora tor ies  (UL)  1598 and su i tab le  fo r  use  in  wet  
loca t ions ;  

(2 )  Sha l l  have an  In te rna t iona l  Elec t ro -Techn ica l  
Commiss ion  ( IEC)  529 Ingress  Pro tec t ion  ( IP)  65  or  
grea ter  fo r  the  op t ica l  assembl ies  o f  the  lumina i re ;  

(3 )  Comply  wi th  Elec t ro  Magnet ic  In te r fe rence (EMI)  
requ i rements  as de f ined by FCC47 Sub Par t  15 ;  
CISPR15,  CISPR22 Class  A (120 vo l t  min imum),  
EN61000-3-2 ,  -3 -3 ,  -4 -4 ,  -4 -5 ;  
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(4 )  Sha l l  be  tes ted  accord ing to  the  most  cur ren t  vers ion  o f  
I l lumina t ing Engineer ing  Soc ie ty  o f  Nor th Amer ica 
( IENSA)  LM-79;  

(5 )  Sha l l  have lumen main tenance measured in  accordance 
wi th  the  most  cur ren t  vers ion  o f  IESNA LM-80;  

(6 )  Sha l l  have long te rm lumen main tenance documented 
accord ing to  most  cur ren t  vers ion  o f  IESNA TM-21;  and 

(7 )  Sha l l  have LM-79,  LM-80 and in -s i tu  tempera ture  tes t ing 
conducted  by  US Depar tment  o f  Energy  L igh t ing Fac ts  
Program LED L igh t ing Fac ts  approved tes t ing 
labora tor ies .  

(B)   Luminaire  Housing:  

The lumina i re  hous ing shal l  be  made o f  cas t  a luminum grade A383,  A380 
or  A360,  and pa in ted  to  inc rease cor ros ion  res is tance;  the  co lo r  o f  the 
pa in t  sha l l  be gray  un less  spec i f ied  o therwise .  The lumina i re  hous ing 
sha l l  serve  as  a  pass ive heats ink  fo r  the  LED ar ray ;  no  fans  sha l l  be  
a l lowed.  Al l  cas t  a luminum par ts  sha l l  be  sub jec ted  to  the  fo l lowing 
tes ts :  

(1 )  1000 hours  sa l t  spray  fog exposure  in  accordance wi th  
ASTM B117;  and 

(2 )  Cor ros ion  Res is tance Per fo rmance tes t  in  accordance 
wi th  ASTM D1654.  

The lumina i re  hous ing sha l l  be  compl ian t  wi th  Amer ican Nat iona l  
Standard  (ANSI)  IEEE C136.31 ,  Tab le  2  Roadway L igh t ing Equ ipment  -
Lumina i re  Vib ra t ion  fo r  bo th  normal  app l ica t ions  and br idge and 
overpass  app l ica t ions .  Lumina i re  hous ing sha l l  be  ra ted  IP65 per  ANSI  
C136.37 .  

The lumina i re  hous ing sha l l  be des igned to a l low water  shedd ing.  A 
pass ive coo l ing method sha l l  be employed to manage thermal  ou tpu t  o f  
LED l i gh t  engine  and power  supp ly .  The lumina i re  hous ing sha l l  have a 
labe l  tha t  s ta tes  opera t ing vo l tage,  wat tage and cur ren t  range.   The labe l  
must  be  c lear ly  v is ib le  on the  ins ide  o f  the  hous ing.  

The lumina i re  hous ing sha l l  have a  Nat iona l  Elec t r ica l  Manufac turers 
Assoc ia t ion  (NEMA) s tandard  deca l  wi th  b lack le t te r ing ident i fy ing 
wat tage and l igh t  type  compl ian t  wi th  ANSI  C136.15-2015. 

Each lumina i re  sha l l  be  furn ished wi th  an  ins t ruc t ion  sheet  wh ich  c lear ly  
shows ins ta l la t ion  procedures  and ins t ruc t ions  fo r  p roper  lumina i re 
a iming ad jus tments  and main tenance ins t ruc t ions .   
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(C)   Electr ica l  Requirements :  

The lumina i re  sha l l  fu l l y  opera te in  a  tempera ture  range -40  degrees  C 
to  40  degrees  C ( -40  degrees  F to  104 degrees  F) .  

The LED engine  wh ich  is  composed o f  LED modu les ,  op t ica l  sys tem, 
e lec t ron ic  d r iver  and heats ink  sha l l  have a  min imum expected  l i fe  o f  
100,000 hours  a t  25  degrees  C and 70  percent  o f  in i t ia l  lumen outpu t  
(L70)  as  ca lcu la ted  accord ing to  TM21-11.  

The lumina i re  sha l l  have an  in tegra l  d imming e lec t ron ic  d r iver  tha t  wi l l  
opera te fo r  the  fo l lowing vo l tage ranges,  as spec i f ied  in the pro jec t  
p lans :  

(1 )  120 to  240 VAC ( rms)  ±  10  percent  a t  60  her tz  or  the 
vo l tage op t ion  o f  480 VAC ( rms)  ±  10  percent  a t  60  her tz ,  
as  spec i f ied  in  the  pro ject  p lans ;  

(2 )  The e lec t ron ic  d r iver  sha l l  have the  fo l lowing:  

(a )  A power  fac to r  o f  .90  or  grea ter  a t  fu l l  load ;  

(b )  A to ta l  harmon ic  d is to r t ion  o f  20  percent  o r  less at  
fu l l  load .  ANSI  C82.77 ,  Harmon ic  Emiss ion  L imi ts ;  

(c )  Thermal  over load pro tec t ion ;  

(d )  10  kA over load/overcur ren t  p ro tec t ion ;  

(e )  A sh ie lded and rep laceab le  20  kV surge pro tec t ive  
dev ice ,  compl ian t  wi th  ANSI  C62.41  Category  C;  and 

( f )  NRTL cer t i f ied  d imming dr iver  tha t  is  te rmina ted  wi th 
qu ick  d isconnect  wi re  harnesses .  Wi re  nu t  
te rmina t ion  is  no t  acceptab le .  

(D)   LED Performance Requirements:  

The lumina i re  sha l l  have a  min imum lumina i re  e f f i cacy  o f  115 
lumens/wat t  a t  3 ,000 degrees  K CCT.  The lumina i re  sha l l  meet  the 
chromat ic i ty  requ i rements as  fo l lows: 

(1 )  The co lo rs  sha l l  con form to  the  fo l lowing co lo r  regions  
based on  the  1931 CIE chromat ic i ty  d iagram;  and 

(2 )  The lumina i re  sha l l  have a  min imum Color  Render ing 
Index  (CRI)  o f  70 .  Chromat ic i ty  as s ta ted  above must  be 
conf i rmed by  an  Independent  tes t  lab  or  shown on the  LM 
79 tes t  repor t .  
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(E)   Opt ica l  Requirements:  

The lumina i re  sha l l  have a  comple te ly  sea led  op t ica l  sys tem wi th  an  IEC 
IP ra t ing o f  65  or  be t te r .  

The lumina i re  sha l l  have a  l igh t  d is t r ibu t ion  pa t te rn  a t  the  road sur face 
tha t  has  an  even ly  d ispersed appearance. 

The lumina i re  sha l l  no t  have a  percept ib le  l igh t  leve l  f l i cker  to  the 
una ided eye over  the  vo l tage range as  spec i f ied  in  the  Elec t r ica l  
Requ i rements .  

(F)   Warranty:  

The ent i re  LED un i t  inc lud ing aux i l ia ry  equ ipment  sha l l  have a fac to ry 
war ran ty  o f  f i ve  years  aga ins t  de fec ts in  workmansh ip  o r  mater ia ls .  The 
war ran ty  sha l l  cover  repai r  o r  comple te  rep lacement .  

(G)   Light  Level  Calculat ions :  

The l igh t  leve l  ca lcu la t ions  sha l l  be  per fo rmed in  accordance wi th 
cur ren t  adopted  Roadway L igh t ing  Des ign  Gu ide  by  the  Depar tment  o r  
la tes t  IES RP-8 ,  and must  be documented th rough l igh t ing des ign  
so f tware  us ing the  L igh t  Loss  Fac tor  (LLF)  equat ion  be low:   

LLF = LLD x LDD x LATF 

Where :  

LLD (Lamp Lumen Deprec ia t ion  Fac tor )  =  the  spec i f ied  percentage of  
LED lumen main tenance a t  70 ,000 hours  a t  25  degrees  C (77  degrees 
F)  f rom the  TM-21 Repor t   
LDD (Lumina i re  Di r t  Deprec ia t ion)  =  0 .90 
LATF =  LED Ambient  Tempera ture  Fac tor  

The LLD and LATF fac tors  sha l l  cor respond to  40  degrees  C.  The TM-21 
Repor t  must  show the  dr ive  cur ren t  used fo r  the  submi t ted  lumina i re .  

Produc t  submi t ta l  sha l l  be  accompan ied  by  IESNA TM-21 compl ian t  tes t  
repor ts  f rom a  CALiPER qua l i f ied  or  NVLAP accred i ted  tes t ing labora tory 
fo r  the  spec i f i c  mode l  be ing submi t ted .  

736-2 .02 Hor izonta l ly  Mounted LED Luminar ies:  

Hor izonta l ly  mounted LED luminar ies  sha l l  meet  the  requ i rements  o f  
Subsec t ion  736-2 .01  o f  the  spec i f i ca t ions  and as  spec i f ied  here in .  The 
luminar ies  sha l l  be LED type 15L,  25L,  o r  40L as spec i f ied .  Produc ts 
l i s ted  on  the  Approved Produc ts  L is t  (APL)  a re  avai lab le  on  the  in te rnet  
f rom the  ADOT Research  Center  th rough i ts  Produc t  Eva lua t ion  Program.  
Luminar ies no t  cur ren t ly  on  the APL may be  considered,  bu t  must  be 
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submi t ted  to  and rev iewed by  the  Engineer  p r io r  to  approva l  fo r  use  on 
the  pro jec t .  The cont rac tor  sha l l  a l low su f f ic ien t  t ime fo r  rev iew and 
approva l .  

Based on  Type V op t ica l  d is t r ibu t ion  and CCT o f  3 ,000 degrees  K:  

 Type 15L is  in tended to de f ine  an  LED f ix tu re  wi th  lumen outpu t  
 equa l  o r  grea ter  than 13000 lumens bu t  less  than type 25L. 

 Type 25L is  in tended to de f ine  an  LED f ix tu re  wi th  lumen outpu t  
 equa l  o r  grea ter  than 21000 lumens bu t  less  than type 40L.  

 Type 40L is  in tended to de f ine  an  LED f ix tu re  wi th  lumen outpu t  
 equa l  o r  grea ter  than 29000 lumens. 

(A)   Luminaire  Housing:  

The lumina i re  hous ing sha l l  have a  s l ip  f i t te r  type  mount ing on  nomina l  
1½ inch  (1⅔ inch  ou ts ide  d iameter )  to  2  inch  (2⅜ inch  ou ts ide  d iameter)  
by min imum 4 inch  p ipe  (Tenon) ;  p rov ided wi th  s ta in less  or  z inc  p la ted 
c lamps f ixed  by  four  2  inch  by  ⅜ inch   z inc  p la ted hexagona l  bo l ts  wi th 
spr ing washers .  The hous ing sha l l  inc lude in tegra l  bubb le  leve l  ind ica tor  
and enab le  lumina i re  t i l t  ad jus tment  o f  ±  5 degrees  in  2 .5  degree 
inc rements .  

The lumina i re  hous ing sha l l  a l low too l  less  en t ry  wi th  a  h inged, 
removab le  door  tha t  opens  downward  to  a l low access  to  e lec t ron ic 
components  and te rmina l  b lock .  The door  sha l l  be  secured to p revent 
acc identa l  open ing or  d ropp ing.   

The max imum weigh ts  fo r  each type when fu l ly  assembled  sha l l  be  as 
fo l lows:  

(1 )  Type 15L sha l l  no t  we igh  more  than 30  pounds;  

(2 )  Type 25L sha l l  no t  we igh  more  than 40  pounds;  and 

(3 )  Type 40L sha l l  no t  we igh  more  than 45  pounds.  

The lumina i re  hous ing sha l l  have an  Ef fec t ive  Pro jec ted  Area (EPA)  o f  
no  more than 1 .5 square fee t  (when v iewed f rom e i ther  s ide  or  e i ther 
end) .  

The lumina i re  hous ing sha l l  be  equ ipped wi th  a  seven-p in  photo-e lec t r ic  
con t ro l  receptac le (PECR) conforming to  ANSI  Standard  C136.10 ,  and 
sha l l  be  prov ided wi th  a  shor t ing cap.   
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(B)   Electr ica l  Requirements :  

The te rmina l  b lock sha l l  be  3-s ta t ion ,  tunne l  lug te rmina l  board  tha t  wi l l  
accommodate  Amer ican Wire  Gauge (AWG) #6  th ru  #12.  

(C)   Opt ica l  Requirements:  

The lumina i re  sha l l  have an  IESNA Back l igh t ,  Up l i gh t  and Glare  (BUG) 
ra t ing as  fo l lows:  

(1 )  Back l igh t  ra t ing sha l l  no t  exceed 3 ;  

(2 )  Up l igh t  ra t ing sha l l  no t  exceed 0 ;  and 

(3 )  Glare  ra t ing sha l l  no t  exceed: 

(a )  3  fo r  Type 15L and 25L;  and 

(b )  4  fo r  Type 40L. 

736-2 .03 High Mast  LED Luminar ies: 

High mast  LED luminar ies  sha l l  meet  the  requ i rements  o f  Subsec t ion 
2 .01  o f  the  spec i f i ca t ions and as  spec i f ied  here in .  The luminar ies  sha l l  
be  LED,  spec i f i ca l ly  engineered and des igned by  the  manufac turer  fo r  
h igh  mast  l igh t ing app l ica t ions .  

Luminar ies  must  be  submi t ted  to  and rev iewed by  the  Engineer  p r io r  to  
approva l  fo r  use  on  the pro jec t .  The cont rac tor  sha l l  a l low su f f ic ien t  t ime 
fo r  rev iew and approva l .   

(A)   Luminaire  Housing:  

The lumina i re  hous ing sha l l  have a  s l ip  f i t te r  type  mount ing on  nomina l  
1½ inch  (1⅔ inch  ou ts ide  d iameter )  to  2  inch  (2⅜ inch  ou ts ide  d iameter)  
by min imum 4 inch  p ipe  (Tenon) ;  p rov ided wi th  s ta in less  or  z inc  p la ted 
c lamps f ixed  by  four  2  inch  by  ⅜ inch  z inc  p la ted  hexagona l  bo l ts  wi th 
spr ing washers .  The hous ing sha l l  inc lude in tegra l  bubb le  leve l  ind ica tor  
and enab le  lumina i re  t i l t  ad jus tment  o f  ±  5 degrees  in 2 .5 degrees 
inc rements .  

The lumina i re  hous ing sha l l  have a  h inged,  removab le  door .  

The max imum weigh t  fo r  t he  h igh  mast  f i x tu re  when fu l ly  assembled  sha l l  
no t  exceed 60  pounds. 

The lumina i re  hous ing sha l l  have an EPA o f  no  more  than 2 .1  square 
fee t  (when v iewed f rom e i ther  s ide  or  e i ther  end) .  
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The lumina i re  hous ing sha l l  be  equ ipped wi th  a  seven-p in  PECR 
conforming to  ANSI  Standard  C136.10 ,  and sha l l  be  prov ided wi th  a 
shor t ing cap. 

(B)   Electr ica l  Requirements :  

The te rmina l  b lock sha l l  be  3-s ta t ion ,  tunne l  lug te rmina l  board  tha t  wi l l  
accommodate  AWG #6 th ru  #12. 

(C)   Opt ica l  Requirements:  

The lumina i re  sha l l  have an  IESNA Up l i gh t  ra t ing o f  zero .  

The lumina i re  sha l l  have a  ro ta tab le  op t ics  assembly  to  enab le  p roper 
l igh t  d is t r ibu t ion  a l ignment .  

Opt iona l  90 degree,  120 degree,  and 180 degree sh ie lds sha l l  be 
ava i lab le  fo r  the  lumina ire  upon request .  

736-2 .04 Vert ica l ly  Mounted LED Luminar ies:  

Ver t ica l ly  mounted  LED luminar ies  sha l l  meet  the  requ i rements  o f  
Subsec t ion  736-2 .01  o f  the  spec i f i ca t ions  and as  spec i f ied  here in .  
Ver t ica l ly  mounted  lumina i re  sha l l  be  a  po le - top- type f ix tu re  and sha l l  
be  mounted wi th  a  ver t ica l  s l ip  f i t te r ,  des igned to  i l lumina te  roadways 
f rom o f fse ts  o f  up  to  50  fee t .  

(A)   Luminaire  Housing:  

The lumina i re  hous ing sha l l  have a  h inged,  removab le  door .  

The max imum weigh t  fo r  t he  h igh  mast  f i x tu re  when fu l ly  assembled  sha l l  
no t  exceed 55  pounds. 

The lumina i re  hous ing sha l l  have a  max imum EPA o f  no  more  than 3 .5  
square  fee t  when t i l ted  45  degrees .  

The lumina i re  hous ing sha l l  be  equ ipped wi th  a  seven-p in  PECR 
conforming to  ANSI  Standard  C136.10 ,  and sha l l  be  prov ided wi th  a 
shor t ing cap. 

(B)   Mount ing:  

The lumina i re  hous ing sha l l  have a s l ip  f i t te r  mount ing on  nomina l  1 -1 /2 
inch  (1 -2 /3  inch  ou ts ide d iameter )  to  2 -1 /2  inch (2 -7 /8  inch  ou ts ide 
d iameter )  by  5  inch  p ipe  (Tenon) ;  p rov ided wi th  s ta in less  or  z inc  p la ted 
c lamps f ixed  by  four  2  inch  by  3 /8  inch  z inc  p la ted  hexagona l  bo l ts  wi th 
spr ing washers .  

TABLE OF CONTENTS INDEX



SECTION 736 

944 
 

The s l ip  f i t te r  mount ing sha l l  be  equ ipped wi th  a  swive l  jo in t  suppor t  tha t  
enab les  t i l t ing the  f ix tu re f rom 0  degrees  to  45  degrees  supp l ied  wi th  t i l t  
angle  ind ica tor  to  enab le  cor rec t  a iming.  

(C)   Electr ica l  Requirements :  

The te rmina l  b lock sha l l  be  3-s ta t ion ,  tunne l  lug te rmina l  board  tha t  wi l l  
accommodate  AWG #6 th ru  #12. 

(D)   Opt ica l  Requirements:  

At  hor izon ta l  pos i t ion ,  0  degree t i l t  angle ,  the  lumina i re  sha l l  have zero 
up  l igh t .   

Opt iona l  sh ie lds  sha l l  be ava i lab le  fo r  the  lumina ire  upon request ;  the 
sh ie lds  sha l l  be  mountab le  to  s ides ,  f ron t  and back o f  the  f ix tu re .  

736-2 .05 Underdeck Diode LED Luminar ies:  

Underdeck  d iode LED luminar ies  sha l l  meet  the  requ i rements  o f  
Subsec t ion  736-2 .01  o f  the  spec i f i ca t ions  and as  spec i f ied  here in .  The 
luminar ies  sha l l  be  LED,  spec i f i ca l ly  engineered and des igned by  the 
manufac turer  fo r  ce i l ing or  wa l l  mount  type  app l ica t ions  fo r  underdeck 
l igh t ing tha t  is  purposed to  opera te  dur ing dark  hours .  Luminar ies  sha l l  
be  submi t ted  to  and rev iewed by  the  Engineer  p r io r  to  approva l  fo r  use 
on  the  pro jec t .  The contrac tor  sha l l  a l low su f f ic ient  t ime fo r  rev iew and 
approva l .  

(A)   Luminaire  Housing:  

The lumina i re  hous ing sha l l  have g lass  lens  and h inged,  removab le  door 
tha t  opens  downward  to a l low access  to  e lec t ron ic  components and 
te rmina l  b lock .  The door  sha l l  be secured to  p revent  acc identa l  open ing 
or  d ropp ing.   

The underdeck  lumina i re  hous ing sha l l  be  pa in ted  bronze or  dark  b ronze.  

Max imum lumina i re  we igh t  sha l l  no t  exceed 50  pounds.  

(B)   Mount ing:  

The lumina i re  hous ing sha l l  be  des igned to  mount  d i rec t ly  on  a  wa l l  o r  
ce i l ing fo r  sur face  wi r ing or  over  a recessed ou t le t  box fo r  embedded 
wi r ing.  Al l  mount ing hardware  sha l l  be made f rom cor ros ion res is tan t  
mater ia l .  Grommets  sha l l  be  ins ta l led  fo r  a l l  cab le  en t ry  ho les .   

(C)   Electr ica l  Requirements :  

The te rmina l  b lock sha l l  be  3-s ta t ion ,  tunne l  lug te rmina l  board  tha t  wi l l  
accommodate  AWG #6 th ru  #12. 

TABLE OF CONTENTS INDEX



SECTION 736 

945 
 

736-2 .06 Light ing Controls  

(A)   Photo Electr ic  Controls  

The photo  e lec t r ic  con t ro ls ,  here ina f te r  re fe r red  to  as  PEC,  sha l l  comply 
wi th  the  e lec t r ica l  requ i rements  spec i f ied  in  the  s tandard  drawings .  

The nomina l  d imens ions  sha l l  be  as  shown on the s tandard  drawings .   
The opera t ing tempera ture  range sha l l  be  f rom -40  to  +158 degrees  F 
wi th  zero  to  100 percent  re la t ive  humid i ty .   A  t ime de lay  sha l l  be 
incorpora ted in to the  c i rcu i t  to  p revent  the  l igh ts  f rom be ing tu rned o f f  
a t  n igh t  by  t rans ien t  l igh ts  wh ich  migh t  be  focused on  the  cont ro l .   The 
PEC sha l l  be  a  convent iona l  g lass  faced,  hermet ica l ly  sea led  ce l l .  

A swi tch  to  permi t  manua l  opera t ion  o f  the l igh t ing c i rcu i t  sha l l  be 
prov ided fo r  each PEC.  

The PEC sha l l  work  in  con junc t ion wi th  an  ex ternal  aux i l ia ry  load re lay 
fo r  hand l ing the  requ i red  l igh t ing loads  un less  spec i f ied  o therwise .  

The PEC sha l l  have a  bu i l t - in  l igh tn ing ar res ter  and in rush  cur ren t  
p ro tec t ion .   The encapsula ted  surge  pro tec tor  shal l  have a  spark -over 
va lue  o f  2 k i lovo l ts  and sha l l  in te r rup t  up  to  10  k i loamperes o f  fo l low-
th rough cur ren t  wi thout  a f fec t ing the  opera t ing charac ter is t ics .  

 Vo l tage Rat ing:     120 to  277 vo l ts  AC,  60  her tz  
 Load Rat ing:      8  A LED 
 Turn  on :       1 .5 ,  ±0 .5  foo t  cand les .  
 Turn  o f f :       2 .25  foo t  cand les 
 T ime de lay :      2  to  5  Seconds 
 Fa i l  Mode:       ON 
 Power  Consumpt ion :   Less  than 0 .65  W 
 Water  ingress  pro tec t ion :  NEMA 3 ,  ra in t igh t  
 L i fe  ra ted  a t  fu l l  load :   No less  than 10 ,000 On-Of f  opera t ions .  

Regu la to ry  L is t ings  sha l l  inc lude: 

 ANSI  C131.10  and RoHS compl ian t ;  
 UL 773 cer t i f ied ;  and 
 Tes ted  to  NEMA 410 LED Load Standards .  

(B)   Auxi l iary  Contactor  

Unless  o therwise  spec i f ied ,  an  aux i l ia ry  contac tor  sha l l  be  used in 
con junc t ion  wi th  a  PEC to  cont ro l  the  requ i red  l igh t ing loads .   The  
contac tor  sha l l  have contac ts  ra ted  to  swi tch  the  spec i f ied  l igh t ing loads 
and sha l l  be  normal ly  open.   The contac tor  shal l  be  s ingle -po le  o r  
doub le-po le  as  requ i red .   The contac tor  sha l l  be ins ta l led as  shown on 
the  p lans .  
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(C)   Manual -Off -Photo Switch:  

A manua l -o f f -photo  swi tch  sha l l  be  ins ta l led ,  as  shown on the  Standard 
Drawing to  manua l ly  ac t iva te  the  contac tor  to  tu rn the  l igh ts  on  or  o f f .   
The swi tch  sha l l  be  the  toggle - type  hav ing doub le-po le ,  doub le- th row 
contac ts  wi th  the center  pos i t ion  be ing the "o f f "  pos i t ion ,  and be  ra ted 
a t  10  amperes  a t  250 vo l ts  A.C.   The swi tch  sha l l  be  manua l ly  ac t iva ted 
in  the  up  pos i t ion  and sha l l  be  ac t iva ted  by  the  PEC in  the  down pos i t ion .  

736-2 .07 Load Center  Cabinets:  

Load Center  cab ine ts ,  inc lud ing po le  mounted  cab ine ts sha l l  have 
photoe lec t r ic  con t ro ls  and sha l l  a lso  inc lude a  concre te foundat ion,  
condu i t  s tub-ou ts ,  meter  socket ,  r ig id  meta l  condu i t  r i ser ,  cab ine t  
hous ing,  pane l ,  b reakers ,  con tac tor ,  se lec t ion swi tch ,  fuses ,  d ry 
t rans former ,  in te rna l  wi r ing and o ther  inc identa ls  in  accordance wi th  the 
pro jec t  p lans  and these spec i f i ca t ions .  

The load center  cab ine t  hous ing sha l l  be  o f  NEMA 3R weather  res is tan t  
cons t ruc t ion  and UL 508 l i s ted .   The cab ine t  and doors  sha l l  be  made 
f rom ⅛ inch  th ick ,  5052 -H32 a luminum wi th  mi l l  f in ish .  Al l  ex te r io r  
cab ine ts  sha l l  have cont inuous  we ld ing and be  f ree  o f  bur rs .  The cab ine t  
top  sha l l  be  s loped to p revent  water  accumula t ion ;  and sha l l  be 
cons t ruc ted  to  a l low proper  vent i la t ion  and be  equ ipped wi th  a washab le 
o r  rep laceab le  a i r  f i l te r .  Doors  sha l l  be  a t tached us ing cont inuous 
h inges ,  equ ipped Corb in  locks ,  and keyed #2  wi th  two keys .  Doors  sha l l  
a lso  be  equ ipped wi th  two pos i t ion  door  s tops ,  three-po in t  door  la tch 
wi th  ro l le rs  fo r  top  and bot tom s t r ikes  and pad- lockab le  hand les .  

Ci rcu i t  b reakers  sha l l  be  molded case,  thermal  magnet ic ,  bo l t -on  or  p lug-
in  type  and sha l l  be  U.L .  l i s ted .  

Load center  cab ine ts  sha l l  have a  dead f ron t  pane l  to  iso la te  a l l  l i ve 
e lec t r ica l  c i rcu i t ry .   The pane l  sha l l  be  fabr ica ted  f rom a luminum 
sheet ing and sha l l  be  pa in ted  the same as  the cabine t .   The dead f ron t  
pane ls sha l l  be  h inged on  one s ide and secure ly  fas tened on the o ther 
wi th  bo l ts .   Swi tches ,  b reakers  and o ther  components  sha l l  have 
open ings  to  opera te  f rom the  f ron t  pane l .  

736-3 Construct ion Requirements:  

Each LED l i gh t  sha l l  be  ins ta l led  as  a  comple te  uni t .  

The cont rac tor  sha l l  ma in ta in  fu l l  n igh t t ime opera t ion  o f  the  ex is t ing 
l igh t ing sys tem dur ing the  dura t ion  o f  the  cons t ruc t ion  pro jec t ,  un less 
o therwise  approved by  the  Engineer .  

736-4 Method of  Measurement:  

Lumina i res  wi l l  be  measured as  a  un i t  fo r  each lumina i re  fu rn ished, 
ins ta l led ,  and opera t iona l .  

TABLE OF CONTENTS INDEX



SECTION 737 

947 
 

Load center  cab ine ts  wi l l  be  measured as  a  un i t  fo r  each load center  
cab ine t  furn ished and insta l led .  

736-5 Basis  of  Payment:  

The accepted  quant i t ies o f  lumina i res and load center  cab ine ts ,  
measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice 
each,  fo r  the  types  o f  lumina i res  and load center  cab ine ts  des ignated  in 
the  b idd ing schedu le ,  comple te  in  p lace ,  wh ich pr ice  sha l l  be  fu l l  
compensat ion  fo r  the  work  descr ibed and spec i f ied  here in  and on  the 
p lans .  

SECTION 737 INCIDENTAL ELECTRICAL WORK:  

737-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  ma in ta in ing ex is t ing t ra f f i c  
s igna ls  and l igh t ing sys tems,  fu rn ish ing and ins ta l l ing comple te  and 
func t ion ing temporary  t ra f f i c  s igna l  sys tems,  removing and sa lvaging or  
re ins ta l l ing e lec t r ica l  equ ipment ,  and prepar ing updated  e lec t r ica l  
record  drawings  o f  a l l  ins ta l led  e lec t r ica l  equ ipment ;  a l l  in  accordance 
wi th  the  pro jec t  p lans  and the  requ i rements  o f  these spec i f i ca t ions .  

737-2 Mater ia ls :  

737-2 .01 Mainta ining Exist ing Tra f f ic  Signals  and Light ing 
Systems:  

Replacement  i tems necessary  fo r  ma in ta in ing ex is t ing Tra f f ic  Signa l  and 
L igh t ing Sys tems sha l l  be  o f  s imi la r  make and manufac ture  and meet  the 
min imum mater ia l  requ i rements  o f  those i tems they are  to  rep lace .  

737-2 .02 Temporary  Traf f ic  Signa ls:  

(A)   Genera l :  

Depar tment  approved po le - l ine  hardware  sha l l  be  u t i l i zed  in  the 
ins ta l la t ion  o f  po les ,  messenger  cab le ,  po le  anchors ,  e tc .  

(B)   Wood Poles:  

Wood po les  sha l l  be  35 fee t  in  length ,  Class  3 ,  un less  o therwise 
spec i f ied ,  and meet  the  requ i rements o f  Sec t ion  731 o f  the 
spec i f i ca t ions .   Ho les  fo r  po les  sha l l  be  dug a t  an  angle  wi th  the  ver t ica l  
to  a l low fo r  p roper  rak ing o f  the  top  o f  the  po le .   Po les  sha l l  be  se t  6 
fee t  deep in  the  ground,  be  we l l  tamped,  and raked 1  foo t  ou t  f rom the 
ver t ica l  pos i t ion  and in  l ine  wi th  the  pu l l  o f  the  cab le .  
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The wood po les  fo r  temporary  s igna ls and the i r  assoc ia ted cab les ,  wi res,  
suppor ts ,  e tc .  sha l l  be loca ted so  as  to p rov ide  c learance fo r  a l l  
permanent  cons t ruc t ion .  

(C)   Messenger  Cable:  

The messenger  cab le  used fo r  aer ia l  s igna ls  and anchor ing sha l l  be  3 /8 -
inch  min imum,  seven-s t rand,  h igh-s t rength  grade,  ga lvan ized s tee l  
messenger  cab le  secure ly  a t tached to  the  po les and anchors  in  an 
approved manner .  

(D)   Department  Furnished Mater ia l :  

The Depar tment  wi l l  be  respons ib le  fo r  any  changes requ i red  in  the  
cont ro l  cab ine t .   The exis t ing pedest r ian  un i ts  sha l l  be  used on  the 
temporary  t ra f f i c  s igna ls .   The ex is t ing cont ro l le r  cab ine t  sha l l  be  used.  
A l l  o ther  equ ipment  and mater ia ls  necessary  fo r  the  temporary  s igna ls 
sha l l  be  fu rn ished by  the  cont rac tor .  

737-2 .03 Removing and Salvaging or  Reinsta l l ing Electr ica l  
Equipment:  

Replacement  par ts  fo r  sa lvaged or  re ins ta l led  e lec tr ica l  equ ipment  sha l l  
meet  the  mater ia l  requ i rements  fo r  l i ke  i tems as  here inbefore  spec i f ied ,  
as  d i rec ted  by the  Engineer ,  o r  as  des ignated  in  the  Spec ia l  Prov is ions .  

737-3 Construct ion:  

737-3 .01 Mainta ining Exist ing Tra f f ic  Signals  and Light ing 
Systems:  

Al l  ex is t ing t ra f f i c  s igna l  and l igh t ing sys tems or  o ther  des ignated 
e lec t r ica l  sys tems,  sha l l  be  kept  in  e f fec t ive  operat ion  fo r  the  benef i t  o f  
the  t rave l ing pub l ic  dur ing the  progress  o f  the  work ,  except  when 
shutdown is  permi t ted  to a l low fo r  a l te ra t ions  or  f ina l  remova l  o f  the 
sys tems.   The work  sha l l  a lso  inc lude the  re loca t ion  and/or  mod i f ica t ion 
o f  ex is t ing t ra f f ic  s igna ls  and l igh t ing sys tems as  requ i red dur ing 
cons t ruc t ion .  

The t ra f f i c  s igna l  sys tem shutdowns sha l l  be  l imi ted  to  the  normal 
work ing hours  as  d i rec ted by  the Engineer .   Dur ing per iods o f  shu tdown, 
f laggers  sha l l  be  employed to  manua l ly  d i rec t  t ra f f i c .   At  a l l  o ther  t imes,  
the  t ra f f i c  s igna l  sys tem sha l l  remain  opera t iona l .  

A l l  t ra f f i c  s igna l  heads  not  in  use  sha l l  be  covered wi th  bur lap  and sha l l  
be  unmis takab ly  ou t  o f  serv ice  when observed by  an  approach ing dr iver .   
P las t ic  cover ings  sha l l  not  be  a l lowed. 

Dur ing cons t ruc t ion ,  the  main tenance,  care  and cont ro l  o f  the ex is t ing 
t ra f f i c  s igna l  con t ro l  cab ine t  wi l l  be  the  respons ib i l i t y  o f  the  Depar tment 
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o r  the  loca l  agency .   A l l  o ther  ma in tenance o f  the ex is t ing t ra f f i c  s igna l  
sys tem sha l l  be  accompl ished by  the  cont rac tor .  

The cont rac tor  sha l l  ma in ta in  fu l l  n igh t t ime opera t ion  o f  the  ex is t ing 
l igh t ing  sys tem fo r  the  dura t ion  o f  the  cons t ruc t ion  pro jec t .   The 
cont rac tor  sha l l  des ignate a  person who wi l l  be ava i lab le  fo r  emergency 
main tenance ca l ls  a f te r  normal  work ing hours .   The cont rac tor  sha l l  
fu rn ish  th is  person 's  name and te lephone number  to  the  Engineer .   The 
cont rac tor  sha l l  have labor  and the  necessary  equipment  ava i lab le  on  a 
24-hour  per  day  bas is  fo r  such emergency  main tenance. 

737-3 .02 Temporary  Traf f ic  Signa ls:  

Messenger  cab le  sha l l  have a  max imum sag o f  5  percent  o f  the  d is tance 
o f  spans .   The lowest  po in t  o f  any  back  p la te  shal l  in i t ia l l y  be  17  fee t  
above the  roadway to  a l low fo r  se t t l ing o f  po les and anchors .   Backp la tes 
sha l l  be  main ta ined so  tha t  the  c learance be tween the  lowest  po in t  o f  
any  backp la te  and the  futu re  f in ished roadway grade sha l l  be  no t  less 
than 16  fee t .   The cont rac tor  sha l l  check  each day  to  insure  tha t  the 
min imum c learance is  main ta ined and sha l l  take  cor rec t ive measures  i f  
necessary .  

Cab le  r ings  on  24- inch  max imum spac ing sha l l  be  used to  secure the 
s igna l  wi res  to  the  messenger  cab le .   The wi res  sha l l  a lso  be  taped to 
the  cab le  i f  necessary  to p revent  excess ive  and uns igh t ly  s lack  in  the 
l ine(s ) .  

The cont inuous opera t ion o f  t ra f f i c  s igna ls  sha l l  be  in  accordance wi th 
the  requ i rements  o f  Subsec t ion  737-3 .01  o f  the  spec i f i ca t ions .  

The cont rac tor  sha l l  ma inta in  the  e lec t r ica l  sys tems fo r  the  dura t ion  o f  
the  cons t ruc t ion  pro jec t .   The cont rac tor  sha l l  designate  a  person who 
wi l l  be  ava i lab le  fo r  emergency  main tenance ca l ls  a f te r  normal  work ing 
hours .   The cont rac tor  sha l l  fu rn ish  th is  person 's name and te lephone 
number  to  the Engineer .   The cont rac tor  sha l l  have labor and the  
necessary  equ ipment  ava i lab le  on  a  24-hour  per day  bas is  fo r  such 
emergency  main tenance. 

When requ i red ,  the  contrac tor  sha l l  remove and sa lvage a l l  mater ia l  
assoc ia ted  wi th  the  temporary  t ra f f i c  s igna l .   A l l  sa lvaged mater ia l  sha l l  
be  the proper ty  o f  the Depar tment  and sha l l  be  d ismant led and 
s tockp i led  as  d i rec ted  by  the  Engineer .   Mater ia l  b roken or  damaged by 
the  cont rac tor  sha l l  be rep laced wi th  new and l i ke  mater ia l  a t  no 
add i t iona l  cos t  to  the  Depar tment .   I t  sha l l  be  the  respons ib i l i t y  o f  the 
cont rac tor  to remove and d ispose o f  a l l  t ra f f ic  s igna l  equ ipment  and 
mater ia ls  no t  sa lvaged. 

Cav i t ies  resu l t ing f rom the  remova l  o f  pu l l  boxes ,  foundat ions  or  o ther 
mater ia l  sha l l  be  back f i l led  and compacted  wi th  mater ia l  equ iva len t  to 
o r  be t te r  than the  sur round ing mater ia l .  
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737-3 .03 Removing and Salvaging or  Reinsta l l ing Electr ica l  
Equipment:  

The cont rac tor  sha l l  remove and sa lvage a l l  ex is t ing t ra f f i c  s igna l  and 
l igh t ing equ ipment  as  spec i f ied  in  the  Spec ia l  Prov is ions ,  p ro jec t  p lans ,  
o r  as  d i rec ted  by  the  Engineer .   The work  sha l l  a lso inc lude the  removal  
and d isposa l  o f  foundat ions .   A l l  equ ipment  and mater ia ls  to  be  sa lvaged 
sha l l  be  the  proper ty  o f  the  Depar tment .   Sa lvageab le  mater ia l  sha l l  be 
d ismant led  and s tockp i led ,  p r io r  to  p ro jec t  comple t ion ,  as  d i rec ted by 
the  Engineer  o r  as  shown on the  p lans .  

Al l  equ ipment  damaged or  des t royed by  improper  care  or  hand l ing sha l l  
be  rep laced wi th  new equ ipment .   Un less  o therwise  spec i f ied ,  i t  sha l l  be 
the  respons ib i l i t y  o f  the  cont rac tor  to  remove and d ispose o f  a l l  
d iscarded mater ia ls  no t  sa lvaged.   Ho les  resu l t ing f rom remova l  o f  pu l l  
boxes ,  foundat ions ,  and o ther mater ia l  sha l l  be  back f i l led and 
compacted wi th  mater ia l  equ iva len t  to  the  surround ing area  or  as  
des ignated  by  the  Engineer .  

When sa lvaged equ ipment  is  to  be  re ins ta l led ,  the  cont rac tor  sha l l  
fu rn ish  and ins ta l l  a l l  necessary  mater ia ls ,  equ ipment ,  and hardware  as 
requ i red  to  comple te  the  new ins ta l la t ion .   Re ins ta l led  po les ,  pu l l  boxes 
and cab ine ts  sha l l  be  re loca ted  as  shown on the  p lans ,  wi th  condu i t  and 
conductors ins ta l led ,  and a l l  c i rcu i t  connect ions  comple te and 
opera t iona l .   S igna l  faces ,  mount ing assembl ies  and backp la tes  sha l l  be 
c leaned and repa in ted  when re ins ta l led .   A l l  t ra f f i c  s igna l  faces ,  e i ther 
to  be  re ins ta l led  or  part  o f  a  mod i f ied  sys tem,  sha l l  be  re lamped.  
Lumina i res  to  be  re ins ta l led  sha l l  be  c leaned and re lamped. 

Ex is t ing mater ia ls  to  be  re loca ted  and found to  be  unsat is fac to ry by the 
Engineer  sha l l  be  rep laced wi th  new mater ia l  and wi l l  be  pa id fo r  in  
accordance wi th  the  requ i rements  o f  Subsec t ion  109.04  o f  the 
spec i f i ca t ions .  

737-3 .04 Electr ica l  Record Drawings:  

The cont rac tor  sha l l  p repare ,  update ,  and prov ide  a  se t  o f  e lec t r ica l  
record  drawings ,  wh ich show the  ac tua l  as-bui l t  cond i t ions  o f  a l l  
ins ta l led  e lec tr ica l  components  tha t  have been approved by  the 
Engineer .  

The cont rac tor  sha l l  p repare  and submi t  the  e lec t r ica l  record  drawings  
tha t  incorpora te  a l l  rev is ions  and mod i f ica t ions  to  the  Engineer  fo r  
approva l .   The cont rac tor  sha l l  s ign  and ind ica te  the  da te  the  e lec t r ica l  
record  drawings  are  prepared on  the  face  sheet .   The cont rac tor ’s  
s ignature  on  the  t i t le  page sha l l  cer t i fy  tha t  the  drawings  are  comple te 
and cor rec t .  

Dimens ions  and e lec t r ica l  i tem rev is ions  tha t  dev ia te  f rom the  or ig ina l  
p lan  sheets sha l l  be represented  in  red  to the sa t is fac t ion  o f  the 
Engineer .    
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Dimens ion ing fo r  Elec t r ica l  Underground Mater ia ls  sha l l  con form to 
measurement  l imi ts  ou t l ined  wi th in  Subsec t ion  732-4  o f  the 
spec i f i ca t ions ,  inc lud ing o f fse ts  taken f rom the  edge o f  pavement .   A l l  
pu l l  boxes  and foundat ions  sha l l  ind ica te  s ta t ion number  and o f fse ts 
measured f rom the  edge o f  pavement .    

The cont rac tor  sha l l  de termine  the  as-bu i l t  loca t ion  fo r  a l l  ex is t ing and 
new t ra f f i c  s igna l  and l igh t ing pu l l  boxes  based on  s ta t ion ,  o f fse t  f rom 
edge o f  pavement ,  mi lepos t ,  and d i f fe ren t ia l  GPS measured la t i tude  and 
longi tude.   Loop de tec tors  sha l l  be  d imens ioned f rom edge o f  pavement 
to  center  o f  loop  wi th  s tat ion  number a t  the f ron t  o f  the  loop.  Loop ta i l  
condu i ts  shou ld  be  d imens ioned f rom pu l l  box  to  end o f  condu i t  showing 
length  and d i rec t ion .  

Elec t r ica l  Record  Drawings  sha l l  inc lude a l l  ma intenance un i t  number 
deca ls  ins ta l led  on each e lec tr ica l  component ,  as  spec i f ied in 
Subsec t ion  730-7  o f  the  spec i f i ca t ions .  

The p lans fo r  conductor  and po le  schedu le  sha l l  re f lec t  a l l  changes 
made,  such as  number o f  conductors ,  s ize  o f  conductors  o r  c i rcu i t  
number .  

A l l  e lec t r ica l  record  drawings  sha l l  be  e lec t ron ica l ly  p roduced in  a  fo rmat 
tha t  a l lows fo r  reproduc t ion  in  bo th  11  by 17  inch and 34  by  22 inch 
s izes .  The Engineer  wi l l  accept  the  work  upon ones  approva l  o f  a l l  the 
e lec t ron ic  record  drawings .  The cont rac tor  sha l l  prov ide  an  e lec tron ic 
copy  o f  the  record  drawings  in  a  su i tab le  reproduc ib le  fo rmat  to  the 
Engineer  fo r  d is t r ibu t ion .   

737-4 Method of  Measurement:  

Main ta in ing ex is t ing t ra f f i c  s igna ls  and l igh t ing sys tems wi l l  be  
measured as  a  s ingle ,  comple te  un i t  o f  work .  

Temporary  Tra f f ic  Signa l  wi l l  be  measured as  a  s ingle ,  comple te  un i t  o f  
work .  

Remov ing and sa lvaging  or  re ins ta l l ing e lec t r ica l  equ ipment  wi l l  be  
measured as  a  s ingle ,  comple te  un i t  o f  work .  

Elec t r ica l  record  drawings  wi l l  be  measured on  a  lump sum bas is .  

737-5 Basis  of  Payment:  

The accepted  quant i t ies o f  ma in ta in ing ex is t ing t ra f f i c  s igna ls  and 
l igh t ing sys tems,  measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the 
cont rac t  lump sum pr ice ,  wh ich  pr ice sha l l  be  fu l l  compensat ion  for  the 
work ,  comple te ,  as spec i f ied  and descr ibed here in ,  and as  shown on the 
pro jec t  p lans .  
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The accepted  quant i t ies o f  Temporary  Tra f f ic  S igna l ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  lump sum pr ice ,  wh ich 
pr ice  sha l l  be  fu l l  compensat ion  fo r  the work ,  comple te  in  p lace ,  as 
spec i f ied  and descr ibed here in ,  and as  shown on the  pro jec t  p lans .  

The accepted  quant i t ies o f  remov ing and sa lvaging or  re ins ta l l ing 
e lec t r ica l  equ ipment ,  measured as  prov ided above,  wi l l  be  pa id  fo r  a t  
the  cont rac t  lump sum pr ice ,  wh ich pr ice sha l l  be  fu l l  compensat ion  for  
the  work ,  comple te  in  p lace ,  as  spec i f ied  and descr ibed here in ,  and as  
shown on the  pro jec t  p lans .  

The accepted  quant i ty  o f  e lec t r ica l  record  drawings ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  lump sum pr ice ,  wh ich 
pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace .   
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SECTION 801 LANDSCAPE EXCAVATION:  

801-1 Descr ipt ion:  

The work  under  th is  sect ion  sha l l  cons is t  o f  excavat ing areas  to  be 
landscaped,  hau l ing,  and sa t is fac to ry  d isposa l  o f  surp lus  excavated 
mater ia l ,  in  accordance wi th  the  de ta i ls  shown on the  pro jec t  p lans  and 
the  requ i rements  o f  these spec i f i ca t ions .  

801-2 Blank:  

801-3 Construct ion Requirements:  

Al l  landscape excavat ion  sha l l  be  per fo rmed in  reasonab ly  c lose 
conformi ty  to  the  l ines,  grades ,  d imens ions  and c ross  sec t ions 
es tab l ished by  the  Engineer  o r  shown on the  pro ject  p lans .  

The hau l ing and d isposa l  o f  surp lus  excavated mater ia l  sha l l  be  in 
accordance wi th  the  requ i rements  o f  Subsec t ion 203-3 .03(E)  o f  the 
spec i f i ca t ions .  

801-4 Method of  Measurement:  

Landscape excavat ion  wi l l  be  measured e i ther  by  the  cub ic  yard  or  by 
the  ton .  

Landscape excavat ion  measured by  the  cub ic  yard  wi l l  be  measured in 
i ts  o r ig ina l  pos i t ion  by  the  Engineer ,  and the  vo lume wi l l  be  computed 
by  the average end area method or  by  o ther  methods  approved by  the  
Engineer .  

Landscape excavat ion  measured by  the  ton  wi l l  be  measured in 
accordance wi th  the  requ i rements  o f  Subsec t ion  109.01  o f  the 
spec i f i ca t ions .  

801-5 Basis  of  Payment:  

The accepted  quant i t ies  of  landscape excavat ion ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  cub ic  yard  or  per 
ton  fo r  the  pay  un i t  des ignated  in  the  b idd ing schedu le .  

SECTION 802 LANDSCAPE GRADING:  

802-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  grad ing,  con tour ing,  
smooth ing or  o therwise  shap ing areas  a t  the  loca t ions  des ignated  on  the 
pro jec t  p lans .  
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802-2 Blank:  

802-3 Construct ion Requirements:  

Roadway shou lders and so i l  a reas  le f t  exposed af te r  p lan t ing sha l l  be 
graded as  requ i red  to  leave a  genera l ly  smooth  appearance conforming 
to  the  genera l  shape and c ross  sec t ion  ind ica ted  on  the  pro jec t  p lans .   
The f ina l  sur faces  sha l l  be  raked smooth .   A l l  objec t ionab le  mater ia l ,  
t rash ,  brush ,  weeds and stones  la rger  than 2  inches in  d iameter  sha l l  be 
removed f rom the s i te  and d isposed o f  in  a  manner  acceptab le  to the 
Engineer .  

802-4 Method of  Measurement:  

Landscape grad ing wi l l  be  measured e i ther  by  the square  yard  o f  a rea 
ac tua l ly  graded or  as  a  s ingle  comple te  un i t  o f  work .  

802-5 Basis  of  Payment:  

The accepted quant i t ies o f  landscape grad ing,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  square  yard  or  per 
lump sum fo r  the  pay  un i t  des ignated  in  the  b idd ing schedu le .  

When landscape grad ing is  no t  inc luded as  a cont rac t  i tem,  fu l l  
compensat ion  fo r  any  landscape grad ing necessary  to  per fo rm the 
cons t ruc t ion  opera t ions  spec i f ied  on  the  pro jec t  p lans  and in  the  Spec ia l  
Prov is ions  wi l l  be  cons idered as  inc luded in  the  un i t  p r ice  pa id  for  
con t rac t  i tems.  

SECTION 803 LANDSCAPE PLATING MATERIALS:  

803-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  of  grad ing sur faces ,  
e rad ica t ing grasses ,  weeds and undes i rab le  vegeta t ion ,  fu rn ish ing,  
hau l ing,  p lac ing and compact ing impor ted  mater ia ls  fo r  p la t ing 
embankment  s lopes ,  d ikes  and o ther  des ignated  areas ,  a l l  in  accordance 
wi th  the  de ta i ls  shown on the  pro jec t  p lans  and the  requ i rements  o f  these 
spec i f i ca t ions .  

803-2 Mater ia ls :  

803-2 .01 Soi l  Backf i l l  and Plat ing Mater ia l :  

Soi l  back f i l l  and  p la t ing mater ia l  sha l l  be  secured f rom commerc ia l  
sources  or  f rom cont rac tor  fu rn ished sources  un less  o therwise 
des ignated  in  the  Spec ia l  Prov is ions .   The mater ia l  sha l l  con form to  the 
requ i rements  o f  Subsec t ion  804-2  o f  the  spec i f ica t ions .  
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803-2 .02 Decomposed Grani te  and Grani te  Mulch:  

Decomposed gran i te  and gran i te  mu lch  sha l l  be  f ree  o f  lumps or  ba l ls  o f  
c lay  and sha l l  no t  con ta in  ca lcareous  coat ings ,  cal iche ,  o rgan ic  mat te r  
o r  fo re ign  subs tances .   A l l  mater ia l  sha l l  be  f rom a  s ingle  p roduc t ion 
source  and sha l l  p resent  a  un i fo rm appearance th roughout  the  pro jec t .   
The gradat ion  o f  the  decomposed gran i te  sha l l  be as  spec i f ied in  the 
Spec ia l  Prov is ions .  

803-2 .03 Rock Mulch:  

Rock mulch  sha l l  be  f ree  o f  ca lcareous  coat ing,  ca l iche ,  o rgan ic  mat ter  
o r  o ther  fore ign  subs tances .  

803-3 Construct ion Requirements:  

803-3 .01 Soi l  Backf i l l  and Plat ing Mater ia l :  

Areas  to  rece ive  so i l  backf i l l  and  p la t ing mater ia l  sha l l  be  c leared  o f  a l l  
undes i rab le  vegeta t ion ,  b rush ,  t rash ,  o r  rock  wh ich  is  2  inches  in 
d iameter  o r  la rger ,  and other  ob jec t ionab le  mater ia l  as  d i rec ted  by  the 
Engineer .   Undes i rab le vegeta t ion ,  grasses  and weeds sha l l  be 
erad ica ted  wi th  an  approved herb ic ide  and by  mechan ica l  methods .  

The so i l  back f i l l  and  p lat ing mater ia l  sha l l  be  spread and shaped to 
conform to  the  l ines ,  grades  and c ross  sec t ions  shown on the  pro ject  
p lans  or  as  es tab l ished by  the  Engineer .   The mater ia l  sha l l  be  watered 
and compacted  as  spec i f ied  in  the  Spec ia l  Prov is ions .  

803-3 .02 Decomposed Grani te  and Grani te  Mulch:  

Decomposed gran i te o r  gran i te  mu lch  sha l l  no t  be  p laced un t i l  the 
requ i red  water  d is t r ibu t ion  sys tems,  acceptab le  f in ished grad ing,  and 
p lan t ing opera t ions  have been comple ted  wi th in  the  area .  

The sur faces  and p lan t ing areas  upon wh ich  decomposed gran i te  o r  
gran i te  mu lch  is  to  be  p laced sha l l  be  graded and compacted  to  a  dens i ty  
o f  85  percent  o f  the  max imum dens i ty  as  de termined in  accordance wi th 
the  requ i rements  o f  the  app l icab le  tes t  methods  o f  the  ADOT Mater ia ls  
Tes t ing Manua l ,  as  d i rec ted  and approved by  the Engineer .   Areas  wh ich 
sha l l  no t  be  compacted  wi l l  be  des ignated  by  the  Engineer .  

The areas  on  wh ich  decomposed gran i te  o r  gran i te mu lch  is  to  be  p laced 
sha l l  be  reasonab ly  smooth  and f i rm and a l l  de lete r ious  mater ia l  and 
rocks  la rger  than 1-1 /4 inches  in  d iameter  sha l l  be  removed and 
d isposed o f  by  the  cont rac tor .  

Decomposed gran i te o r  gran i te  mu lch  sha l l  be  even ly  d is t r ibu ted  over 
the  des ignated  areas .   The depth  o f  the decomposed gran i te  o r  gran i te 
mu lch  sha l l  be  wi th in  1 /2  inch  o f  the  depth  shown on the  pro jec t  p lans .    
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Al l  a reas  to  rece ive  decomposed gran i te  o r  gran i te  mu lch  sha l l  be  as 
approved by  the  Engineer p r io r  to  p lacement  o f  the  decomposed gran i te 
o r  gran i te  mu lch .  

Al l  veh ic les  used fo r  spread ing,  grad ing,  and rak ing the  gran i te  mu lch 
and decomposed gran i te sha l l  have one se t  o f  whee ls  wi th  f loa ta t ion 
t i res  hav ing a  min imum wid th  o f  18  inches to  a l low equa l  compact ion  o f  
the  gran i te  mu lch  and decomposed gran i te .  

Af te r  rough spread ing and rough grad ing o f  the  gran i te  mu lch  and 
decomposed gran i te  wi th in  the  des ignated  areas ,  the  gran i te  mu lch  and 
decomposed gran i te sha l l  be  raked to even ly b lend the d i f fe ren t  
gradat ion  s izes .   Fo l lowing approva l  by  the  Engineer ,  the  gran i te  mu lch  
and decomposed gran i te  sha l l  be  sa tura ted  wi th  water  to  op t imum 
mois tu re  leve l .   The Engineer  wi l l  approve the  amount  o f  water  
necessary  to  a id  in  the  compact ion  o f  the gran i te  mu lch  and decomposed 
gran i te .  

Where  gran i te  mu lch  and decomposed gran i te  a re wi th in  the  p lan t ing 
p i ts ,  the  max imum depth  sha l l  be  1  inch .  

Dur ing the  f ina l  spread ing and f ina l  grad ing opera t ions ,  a l l  sur faces 
wi th in  the  gran i te  mu lch  and decomposed gran i te  a reas  sha l l  be  passed 
over  by  the  spread ing and grad ing equ ipment  a  min imum of  two t imes.   
A l l  equ ipment  opera t ions fo r  spread ing and grad ing,  rak ing,  chemica l  
app l ica t ion ,  water  se t t l ing,  and any  o ther  opera t ions  sha l l  be  done in  a 
manner  tha t  un i fo rmly  max imizes  the veh ic les '  whee l  compact ion  over 
the  sur face .  

The cont rac tor  sha l l  app ly  one app l ica t ion  o f  an  approved pre-emergent 
herb ic ide  on  a l l  gran i te  a reas  fo l lowing p lacement  of  the  gran i te .   Water 
to  ac t iva te  the  pre-emergent  herb ic ide sha l l  be app l ied  to the areas  of  
the  herb ic ide  app l ica t ion  as  recommended by  the  manufac turer 's  labe l .   
The amount  o f  water  speci f ied  by  the  manufac turer  may be  ad jus ted  due 
to  ra in fa l l ,  i f  approved by the  Engineer .  

The cont rac tor  sha l l  no t i fy  the  Engineer  and ob ta in  p r io r  approva l  fo r  the 
use  o f  any  herb ic ides  fo r  weed erad ica t ion .   The cont rac tor  sha l l  keep a 
record  o f  a l l  app l ica t ions ;  the  type  o f  herb ic ides used;  the  ra te  and 
method o f  app l ica t ion ;  and the  da te  and loca t ion  of  such app l ica t ions.   
A copy  o f  th is  record  sha l l  be  submi t ted  to  the  Engineer  a f te r  each 
app l ica t ion .  

Af te r  p lac ing,  spread ing and grad ing the  gran i te ,  the  cont rac tor  sha l l  
water  se t t le  the  to ta l  th ickness  o f  the  gran i te  to  remove the  f ine  mater ia l  
f rom the  sur face .  

Any  eros ion  wh ich  occurs  wi th in  the  decomposed gran i te  and gran i te  
mu lch  areas  sha l l  be  correc ted  by  the  cont rac tor  and approved by the 
Engineer  p r io r  to  f ina l  acceptance.  
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803-3 .03 Rock Mulch:  

The sur faces  upon wh ich the  rock mulch  is  to be p laced sha l l  be f ine 
graded and compacted  to  90  percent  o f  the  max imum dens i ty  as 
de termined in  accordance wi th  the  requ i rements  o f  the  app l icab le  tes t  
methods  o f  the  ADOT Mater ia ls  Tes t ing Manua l ,  as  d i rec ted  and 
approved by  the Engineer .   A l l  de le te r ious  mater ia l  sha l l  be  removed 
and d isposed o f  by  the  cont rac tor .   The areas  sha l l  be  to ta l ly  f ree  o f  
grasses ,  weeds and undes i rab le  vegeta t ion ,  us ing herb ic ides  in 
accordance wi th  Subsec t ion  803-3 .02 o f  the speci f i ca t ions .   A l l  dead 
grass  and weeds sha l l  be  removed and d isposed o f  by  the  cont rac tor  as 
approved by  the  Engineer.   The cont rac tor  sha l l  repa i r  e roded areas  and 
compact  so i l  as  approved by  the  Engineer .  

Pr io r  to  p lacement  o f  rock mulch ,  the  cont rac tor  shal l  s take  ou t  a l l  a reas 
to  rece ive  rock mulch and a  pre-emergent herb ic ide  sha l l  be  app l ied to 
the  s taked areas  in accordance wi th  the  manufac turer 's  p r in ted 
ins t ruc t ions  and as approved by  the  Engineer .   Water  sha l l  be  app l ied 
to  the  areas o f  the  herb ic ide  app l ica t ion as  requ i red  by  the 
manufac turer 's  labe l .   This  water  may be  supp lemented by  ra in fa l l  as 
de termined by  the  Engineer .  

The rock  sha l l  be p laced in  an  even app l ica t ion ,  t igh t ly  packed,  to 
p rov ide comple te coverage o f  the  area  shown on the  pro jec t  p lans so 
tha t  so i l  w i l l  no t  be  v is ib le  be tween rocks .  

Af te r  p lac ing and grad ing  the  rock  mulch ,  the  cont rac tor  sha l l  water  the 
mulch  wi th  a l igh t  spray to  remove f ine  mater ia l  f rom the sur face  as 
approved by  the  Engineer .   Any  regrad ing tha t  is  necessary  a f te r  
p lacement o f  the  rock mulch  sha l l  be  a t  no add i t iona l  cos t  to the 
Depar tment .  

Care  sha l l  be  taken in  the  p lacement  o f  the  rock mulch  so  as  no t  to 
d is tu rb  o r  damage any  p lan t  mater ia l ,  ad jacent  sur faces  or  i r r iga t ion 
equ ipment .  

803-4 Method of  Measurement:  

Decomposed gran i te  and gran i te  mu lch  wi l l  be  measured by the square 
yard ,  o r  by  the  cub ic  yard ,  o f  mater ia l  in  p lace  a t  the  spec i f ied  th ickness.   
The quant i ty  fo r  th is  i tem,  as  shown on the b idding schedu le ,  wi l l  be 
used fo r  payment  o f  th is  i tem un less the  cont rac tor  and the  Engineer 
agree  tha t  there  is  a var ia t ion  in excess  o f  10 percent .   The Engineer 
wi l l  de termine  the  new quant i t ies  fo r  var ia t ions  in excess o f  10  percent .  

Rock  mulch  wi l l  be  measured by  the  cub ic yard o f  mater ia l  in  p lace  a t  
the  spec i f ied  th ickness .   The quant i ty  fo r  th is  i tem,  as  shown on the 
b idd ing schedu le ,  wi l l  be  used fo r  payment  o f  th is  i tem un less  the 
cont rac tor  and the  Engineer  agree  tha t  there  is  a  var ia t ion  in  excess  o f  
10  percent .   The Engineer  wi l l  de termine  the new quant i t ies  fo r  
var ia t ions  in  excess  o f  10 percent .  
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So i l  back f i l l  and  p la t ing mater ia l  ( landscape bor row)  wi l l  be  measured 
e i ther  by  the  cub ic  yard  or  by  the  ton .  

So i l  back f i l l  and p la t ing mater ia l  ( landscape bor row)  measured by  the 
cub ic  yard  wi l l  be  measured in  i ts  o r ig ina l  pos i t ion  by  the  Engineer ,  and 
the  vo lume wi l l  be  computed by  the  average end area  method or  by  o ther 
methods  approved by  the  Engineer .  

So i l  back f i l l  and p la t ing mater ia l  ( landscape bor row)  measured by  the 
ton  wi l l  be  measured in  accordance wi th  the  requ i rements  o f  Subsec t ion 
109.01  o f  the  spec i f i ca t ions .   The we igh t  o f  the  mater ia l  wi l l  be 
de termined by  deduct ing the  d i f fe rence in  we igh t  be tween the  average 
in -p lace  mois tu re  content  o f  the  mater ia l  p r io r  to  any  prewet t ing in  
accordance wi th  the  requ i rements  o f  Subsect ion  206-3  o f  the 
spec i f i ca t ions   and the  average mois tu re  conten t  o f  the  mater ia l  a t  the 
t ime o f  we igh ing.  

803-5 Basis  of  Payment:  

The accepted  quant i t ies o f  landscape bor row,  decomposed gran i te ,  
gran i te  mu lch  and rock mulch ,  measured as prov ided above, comple te  in  
p lace ,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  fo r  the  pay un i t  
des ignated  in  the  b idd ing schedu le .   No d i rec t  payment  wi l l  be  made fo r  
the  erad ica t ion  o f  grasses,  weeds and undes i rab le  vegeta t ion ;  herb ic ide 
mater ia l  app l ied  in  excess  o f  the  spec i f ied  th ickness ;  o r  e ros ion  repa ir  
work ;  the  cos t  be ing considered as  par t  o f  con t rac t  i tems.  

SECTION 804 TOPSOIL:  

804-1 Descr ipt ion:  

The work  under  th is  sect ion  sha l l  cons is t  o f  fu rn ish ing,  hau l ing and 
p lac ing topso i l  in  accordance wi th  the  de ta i ls  shown on the pro jec t  p lans 
and the  requ i rements  o f  these spec i f i ca t ions .  

804-2 Mater ia ls :  

When a  source  o f  topso i l  i s  no t  des ignated ,  the  cont rac tor  sha l l  fu rn ish 
a  source  in  accordance wi th  the  requ i rements  o f  Sec t ion  1001 o f  the 
spec i f i ca t ions .   Topso i l  f rom sources  fu rn ished by  the  cont rac tor  sha l l  
con form to  the  fo l lowing requ i rements :  

Pr io r  to  hau l ing any  topso i l  to  the  pro jec t  s i te ,  the  cont rac tor  sha l l  
fu rn ish  a  wr i t ten  so i l  ana lys is ,  p repared by  a  laboratory  approved by  the 
Engineer ,  fo r  each source o f  topso i l  p roposed for  use .   The so i l  ana lys is  
sha l l  ind ica te  the  pH,  so lub le  sa l ts ,  percent ca lc ium carbonate,  
exchangeab le  sod ium in percent and par ts  per  mi l l ion ,  p las t ic i ty  index 
and s ize  gradat ion .   A min imum of  th ree  samples  per  each 10 ,000 cub ic 
yards ,  wi th a t  leas t  th ree samples  per  source ,  sha l l  be  tes ted .   A l l  tes ts  
sha l l  be  per fo rmed in  accordance wi th  the  fo l lowing requ i rements  and 
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tes t  p rocedures  l i s ted  in  Tab le  804-1 .   At  the  con t rac tor 's  op t ion ,  the 
Engineer  wi l l  tes t  these topso i l  samples .   The contrac tor  sha l l  bear  the 
expense o f  any  topso i l  tes t ing f rom proposed sources .  

Topso i l  sha l l  be  fe r t i le ,  f r iab le  so i l  ob ta ined f rom we l l  d ra ined arab le 
land wh ich  has  or  is  p roduc ing hea l thy  c rops,  grasses  or  o ther 
vegeta t ion .   I t  sha l l  be  f ree  dra in ing,  non- tox ic  and capab le  o f  sus ta in ing 
hea l thy  p lan t  growth .  

Topso i l  sha l l  be  reasonab ly  f ree  o f  subso i l ,  re fuse ,  roo ts ,  heavy  c lay,  
c lods ,  nox ious  weed seeds ,  phy to tox ic  mater ia ls ,  coarse  sand,  la rge  
rocks ,  s t icks ,  b rush ,  l i t te r  and o ther  de le te r ious  subs tances . 

A wr i t ten  so i l  ana lys is  shal l  be  submi t ted  to  the  Engineer  fo r  each source 
o f  topso i l  p roposed fo r  use .   The Engineer 's  approva l  sha l l  be  ob ta ined 
pr io r  to  de l ivery  o f  topso i l  to  the  pro jec t  s i te  f rom each source .  

For  acceptance purposes ,  each approx imate  20 ,000 cub ic  yards  o f  
topso i l  mater ia l  de l ivered f rom a  g iven source  to  the  pro jec t  s i te  sha l l  
be  cons idered a  lo t .   For  each lo t  o f  topso i l ,  s ix  representa t ive  samples 
sha l l  be  taken a t  random loca t ions des ignated  by  the  Engineer .   Topso i l  
sha l l  be  sampled  a f te r  f ina l  p lacement .   Each source  o f  topso i l  sha l l  be 
tes ted  separa te ly .   The samples  f rom each lo t  sha l l  be  tes ted  by  the 
Engineer  fo r  pH,  so lub le  sa l ts ,  ca lc ium carbonate ,  exchangeab le  sod ium 
in  percentage and par ts  per  mi l l ion ,  P. I . ,  and gradat ion  in  accordance 
wi th  the  tes t  p rocedures  l i s ted  in  Tab le  804-1 .  

The average tes t  resu l t  ob ta ined fo r  each character is t ic  f rom each lo t  
sha l l  meet  the  fo l lowing requ i rements .  

TABLE 804-1  
Character is t ics Test  Method Requirement  

Average of  6  Samples  
pH Ar izona Tes t  

Method 237 6 .0  -  8 .3 

So lub le  Sa l ts :  (PPM)  Ar izona Tes t  
Method 237 2000 Max imum 

Calc ium Carbonate :  Ar izona Tes t  
Method 732 8% Max imum 

Exchangeab le  Sod ium: Ar izona Tes t  
Method 729 5% Max imum 

Exchangeab le  Sod ium:  
(PPM)  

Ar izona Tes t  
Method 729 300 Max imum 

P. I .  AASHTO T 90 5  -  20 
Gradat ion :  
 
2  inch 
1 /2  inch 
No.  40  

Ar izona Tes t  
Method 201 

% Pass ing  
 

100 
85  -  100 
35  -  100 
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I f  the  average tes t  resu l t  fo r  a  lo t  fa i l s  to  meet  a l l  the  spec i f i ca t ions 
l i s ted  above,  the  mater ia l  f rom tha t  lo t  sha l l  be  re jec ted .   In  l ieu  of  
remova l  and rep lacement ,  the  contrac tor  may propose fo r  the  Engineer 's  
cons idera t ion  a method of  t rea tment o f  the  in -p lace  mater ia l  to  ob ta in 
spec i f i ca t ion  compl iance.   Prov ided the  Engineer  approves ,  the  topso i l  
sha l l  be  t rea ted  a t  no  add i t iona l  cos t  to  the  Department .   The lo t  sha l l  
then  be  resampled  and tes ted  fo r  spec i f i ca t ion compl iance by  the 
Engineer .  

I f  the  pH o f  the  topso i l  for  a  lo t  exceeds 8 .3 ,  the  topso i l  sha l l  e i ther  be 
removed and rep laced,  or  be  t rea ted as  prov ided fo r  in  the  preced ing 
paragraph.   Any  t rea tment fo r  pH sha l l  be  su f f ic ien t  to  ob ta in  an average 
pH between 6 .0  and 8 .0 ,  inc lus ive .   The t rea tment  fo r  pH sha l l  fo l low the  
recommendat ions  o f  a  recogn ized so i l  ana lys t  and sha l l  be  sub jec t  to 
the  approva l  o f  the  Engineer .   Any  t rea tment  fo r  pH sha l l  be  a t  no  
add i t iona l  cos t  to  the  Depar tment .   Add i t iona l  acceptance tes t ing a f te r  
t rea tment  fo r  pH wi l l  no t  be  requ i red .  

804-3 Construct ion Requirements:  

Topso i l  sha l l  be spread un i fo rmly  on the des ignated  areas  to  the  depths 
or  con tours  shown on the  p lans .   The cont rac tor  sha l l  avo id  over -
compact ion in spread ing and shap ing opera t ions .   Scar i f i ca t ion  sha l l  be 
requ i red  fo r  over-compacted  areas  and hau l  roads .   When topso i l  is  
p laced over  subgrade mater ia l  as p la t ing,  the  subgrade sha l l  be  scar i f ied 
or  d isked to  a  6 - inch  depth  pr io r  to  p lacement  o f  the  topso i l .  

804-4 Method of  Measurement:  

Topso i l  wi l l  be  measured by  the  cub ic  yard .  

Topso i l  wi l l  be measured in  i ts  f ina l  pos i t ion ,  and the  vo lume wi l l  be 
computed by  the  average end area  method or  by  o ther  methods  approved 
by  the  Engineer .  

804-5 Basis  of  Payment:  

The accepted  quant i t ies  of  topso i l ,  measured as  prov ided above,  wi l l  be 
pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  cub ic  yard ,  comple te  in  p lace .  

SECTION 805 SEEDING:  

805-1 Descr ipt ion:  

The work  under  th is  sect ion  sha l l  cons is t  o f  fu rn ish ing a l l  mater ia ls ,  
p repar ing the  so i l  and app ly ing seed to  a l l  a reas  des ignated on  the 
pro jec t  p lans  or  es tab l ished by  the  Engineer .   Seed ing sha l l  be  Class  I ,  
Class  I I  o r  Class  I I I ,  and  sha l l  be  per fo rmed in  accordance wi th  the 
pro jec t  p lans  and requ i rements  o f  these spec i f i ca t ions .  
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805-2 Mater ia ls :  

805-2 .01 Genera l :  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .  

805-2 .02 Seed:  

The spec ies ,  s t ra in o r  or ig in  o f  seed sha l l  be  as  des ignated  in the 
Spec ia l  Prov is ions .  

No subs t i tu t ion  o f  spec ies,  s t ra in o r  o r ig in  o f  seed wi l l  be  a l lowed un less 
ev idence is  submi t ted  in  wr i t ing by  the  cont rac tor  to  the  Engineer 
showing tha t  the  spec i f ied  mater ia ls  a re  no t  reasonab ly  ava i lab le  dur ing 
the  cont rac t  per iod .   The subs t i tu t ion  o f  spec ies ,  s t ra ins  o r  o r ig ins  sha l l  
be  made on ly  wi th  the  wr i t ten  approva l  o f  the  Engineer ,  p r ior  to  mak ing 
sa id  subs t i tu t ion .  

The seed sha l l  be  de l ivered  to  the  pro jec t  s i te  in  s tandard ,  sea led ,  
undamaged conta iners .   Each conta iner  sha l l  be  labe led  in  accordance 
wi th  A.R.S.  and the  U.S.  Depar tment  o f  Agr icu l tu re  ru les  and regu la t ions 
under  the  Federa l  Seed Ac t .   Labe ls  sha l l  ind ica te  the  var ie ty  o r  s t ra in 
o f  seed,  the  percentage o f  germinat ion ,  pur i ty  and weed conten t ,  and 
the  da te  o f  ana lys is  wh ich  sha l l  no t  be more  than n ine  months  pr io r  to  
the  de l ivery  da te .  

Legume seed sha l l  be  inocu la ted  wi th  appropr iate  bac ter ia  cu l tu res 
approved by  the  Engineer,  in  accordance wi th  the  cu l tu re  manufac turers '  
ins t ruc t ions .  

805-2 .03 Mulch:  

(A)   Genera l :  

The type and app l ica t ion  ra te o f  mu lch  sha l l  be as  spec i f ied  in  the 
Spec ia l  Prov is ions .  

(B)   Manure:  

Manure  sha l l  be  s teer  manure  tha t  has  been we l l  composted and 
un leached,  and wh ich  has been co l lec ted  f rom ca t t le  feeder  opera t ions .   
Manure  sha l l  be  f ree  o f  s t icks ,  s tones ,  ear th ,  weed seed,  subs tances 
in ju r ious  or  tox ic  to  p lan t  growth  and v is ib le  amounts  o f  under  composted 
s t raw or  bedd ing mater ia l .   Manure sha l l  no t  con ta in  lumps or  any  fo re ign 
subs tance tha t  wi l l  no t  pass  a  1 /2 - inch  screen and,  when spec i f ied  fo r  
lawn use,  the  mater ia l  sha l l  be  ground or  sc reened so  as  to  pass  a  1 /4-
inch  screen. 
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(C)   Peat  Humus:  

Peat  humus sha l l  be  na tura l  domest ic  peat  o f  peat  humus f rom f resh 
water  sa tura ted  areas ,  cons is t ing o f  sedge,  sphagnum or  reed peat  and 
sha l l  be  o f  such phys ica l  cond i t ion  tha t  i t  w i l l  pass  th rough a  1 /2 - inch 
screen.   The humus shal l  be  f ree  o f  s t icks ,  s tones ,  roo ts and o ther 
ob jec t ionab le  mater ia ls .  

Peat  humus sha l l  have a  pH va lue  be tween 4 .0  and 7 .5 ,  inc lus ive ,  and 
the  min imum organ ic  conten t  sha l l  be  85  percent  o f  the  dry  we igh t .   The 
ash conten t ,  as de termined by  ign i t ing a  5 gram sample  fo r  20 hours  a t  
a  tempera ture  o f  900 degrees  F,  sha l l  no t  exceed 25  percent by  we igh t .  

Peat  humus sha l l  be  fu rn ished in  undamaged commerc ia l  ba les  in  an  a i r -
d ry  cond i t ion .  

(D)   Wood Cel lulose Fibers:  

Natura l  wood ce l lu lose f iber  sha l l  have the proper ty  o f  d ispers ing read i ly  
in  water  and sha l l  have no tox ic  e f fec t  when combined wi th  seed or  o ther 
mater ia ls .   A co lo red  dye wh ich  is  non in ju r ious  to  p lan t  growth  may be 
used.   Wood ce l lu lose f iber  sha l l  be  de l ivered  in undamaged,  labe led 
conta iners  bear ing the  name o f  the  manufac turer  and showing the  a i r -
d ry  water  conten t .  

(E)   Straw:  

Straw sha l l  be  f rom crops  o f  cur ren t  season as approved by  the  Engineer 
and sha l l  be  f ree  o f  nox ious  weeds,  mo ld  o r  o ther  ob jec t ionab le  mater ia l .   
St raw mulch  sha l l  be  in  an  a i r -d ry  cond i t ion and su i tab le  fo r  p lac ing wi th 
mu lch  b lower  equ ipment .  

805-2 .04 Water :  

Water  sha l l  be f ree  o f  o i l ,  ac id ,  sa l ts  o r  o ther subs tances wh ich  are 
harmfu l  to  p lan ts .   The source  sha l l  be  as  approved by  the  Engineer 
p r io r  to  use .  

805-2 .05 Tacking Agent:  

Tack ing agent  sha l l  be  as spec i f ied  in  the  Spec ia l  Prov is ions .  

805-2 .06 Chemical  Fer t i l izer :  

Chemica l  fe r t i l i ze r  sha l l  be  a  s tandard  commerc ia l  fe r t i l i ze r  con forming 
to  the ana lys is  and in the  phys ica l  fo rm spec i f ied  in the Spec ia l  
Prov is ions .   Chemica l  fer t i l i ze r  sha l l  be  fu rn ished in s tandard  conta iners  
o r  bags  wi th  the  name,  we igh t  and guaranteed analys is  o f  the conten ts 
c lear ly  marked.   When a  mixed fe r t i l i ze r  is  spec i f ied ,  such as  24-18-2 ,  
the  f i rs t  number sha l l  represent  the  min imum percent  o f  so lub le n i t rogen, 
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the  second number  sha l l  represent  the  min imum percent  o f  ava i lab le 
phosphor ic  ac id  and the th i rd  number  sha l l  represent  the  min imum 
percent  o f  water  so lub le  po tash .  

805-3 Construct ion Requirements:  

805-3 .01 Genera l :  

Seed sha l l  be  o f  the  c lass and var ie ty  spec i f ied ,  and sha l l  be  app l ied  a t  
the  ra te  spec i f ied  in  the  Spec ia l  Prov is ions .  

The cont rac tor  sha l l  no t i fy  the  Engineer  a t  least  two days  pr io r  to 
commenc ing seed ing opera t ions .  

Bermuda seed sha l l  be p lan ted  on ly  a t  t imes when the  day t ime 
a tmospher ic  tempera tures  are cons is ten t ly  above 90  degrees  F and the 
n igh t t ime a tmospher ic  tempera tures  are  consis ten t ly  above 60 
degrees  F.  

Seed ing opera t ions  sha l l  no t  be  per fo rmed when wind  wou ld  p revent 
un i fo rm app l ica t ion  o f  mater ia ls  o r  wou ld  car ry  seed ing mater ia ls  in to 
a reas  no t  des ignated  to  be  seeded. 

Prepara t ion  o f  a reas  fo r  seed ing sha l l  be  as  spec i f ied  here in  and in  the 
Spec ia l  Prov is ions .  

The equ ipment  and methods  used to d is t r ibu te  seed ing mater ia ls  sha l l  
be  such as  to  p rov ide  an even and un i fo rm app l ica t ion  o f  seed,  mu lch 
and/or  o ther  mater ia ls  a t  the  spec i f ied  ra tes .  

Un less  spec i f ied  o therwise  in  the  Spec ia l  Prov is ions ,  seed ing opera t ions 
sha l l  no t  be  per fo rmed on und is tu rbed so i l  ou ts ide  the  c lear ing and 
grubb ing l imi ts  o f  the  pro jec t  o r  on  s teep rock  cu ts .  

805-3 .02 Classes of  Seeding:  

(A)   Seeding (Class I ) :  

Seed ing (Class  I )  sha l l  cons is t  o f  fu rn ish ing and p lan t ing lawn seed. 

Immedia te ly  be fore  seed ing,  the  sur face  area  sha l l  be  raked or  o therwise 
loosened to  ob ta in  a  smooth  f r iab le  sur face  f ree  of  ear th  c lods ,  humps 
and depress ions .   Loose s tones  hav ing a  d imens ion  grea ter  than 1  inch 
and debr is  b rought  to  the  sur face dur ing cu l t i va t ion  sha l l  be  removed 
and d isposed o f  by  the  cont rac tor  in  a  manner approved by  the  Engineer .  

Where  ind ica ted  on  the pro jec t  p lans  or  spec i f ied  in  the  Spec ia l  
Prov is ions ,  topso i l  sha l l  be  p laced and a l lowed to se t t le  fo r  a t  leas t  one 
week pr io r  to  seed ing.   The topso i l  sha l l  be  thorough ly  watered  a t  least  
twice  dur ing the  se t t lement  per iod .  
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Seed sha l l  be un i fo rmly app l ied  in  two d i rec t ions  a t  r igh t  angles  to each 
o ther  wi th  one-ha l f  the spec i f ied  app l ica t ion  ra te  app l ied  in  each 
d i rec t ion .  

Immedia te ly  a f te r  seed ing,  the  area  sha l l  be  un i fo rmly  covered wi th  
sc reened manure  a t  the  ra te  o f  1  cub ic  yard  per  1 ,000 square  fee t  and 
then watered  un t i l  the  ground is  wet  to  a  min imum depth  o f  2  inches .  

Hydroseed ing (hydrau l ic  seed ing) ,  us ing 1 ,500 pounds o f  wood ce l lu lose 
f iber  per  acre ,  wi l l  be  an  acceptab le  a l te rna te  fo r  p lan t ing and mulch ing 
Seed ing (Class  I ) .  

Mach ines used fo r  hydroseed ing sha l l  be  approved types  capab le  o f  
con t inuous  agi ta t ion  o f  the  s lu r ry  mix tu re  dur ing the  seed ing opera t ion .   
Pump pressure  sha l l  be  such as  to  ma in ta in  a  cont inuous  nonf luc tua t ing 
spray  capab le  o f  reach ing the  ex t remi t ies  o f  the  seed ing area  wi th  the 
pump un i t  loca ted  on  the  roadbed.   The sprayer  sha l l  be  equ ipped to  use 
the  proper  type  o f  nozz les to  ob ta in  a  un i fo rm app l ica t ion  on  the  var ious 
s lopes  a t  the  d is tance to  be  covered.  

The seed,  fe r t i l i ze r ,  mu lch ,  tack ing agent  (when requ i red)  and water  
sha l l  be  combined in  the  propor t ions  o f  the  var ious  mater ia ls  as  p rov ided 
in  the  Spec ia l  Prov is ions  and a l lowed to  mix  a  min imum of  f i ve  minu tes  
pr io r  to  s ta r t ing the  app l ica t ion  o f  the  s lu r ry .   Seed sha l l  be  app l ied 
wi th in  30  minu tes  a f te r  mix ing wi th  water .  

Hydroseed ing wh ich  is  depos i ted  on  ad jacent t rees  and shrubs ,  
roadways,  in  d ra in  d i tches ,  on  s t ruc tu res  and upon any  areas  where 
seed ing is  no t  spec i f ied or  wh ich  is  p laced in  excess ive  depths  on 
seed ing areas  sha l l  be  removed. 

Seed ing areas  f looded or  e roded as  a  resu l t  o f  i r r iga t ion  sha l l  be  
repa i red ,  reseeded and re fe r t i l i zed  by  the  cont ractor ,  a t  no  expense to 
the  Depar tment .  

(B)   Seeding (Class I I ) :  

Seed ing (Class  I I )  sha l l  cons is t  o f  fu rn ish ing and p lan t ing range grass  
seed,  f lower  seed and/or  shrub  seed,  inc lud ing mulch .  

Where  equ ipment  can opera te ,  the  area  to  be  seeded sha l l  be  prepared 
by  d isk ing,  har rowing or  by  o ther  approved methods  o f  loosen ing the 
sur face  so i l  to  the  depth  spec i f ied  in  the  Spec ia l  Prov is ions .   On s lopes 
too  s teep fo r  equ ipment  to  opera te ,  the  area  sha l l  be  prepared by  hand 
rak ing to  the  spec i f ied  depth .   On s lop ing areas ,  a l l  d isk ing,  har rowing 
and rak ing sha l l  be  d i rec t iona l  a long the  contours  of  the  areas  invo lved.   
Loose s tones  hav ing a d imens ion grea ter  than 4  inches  wh ich  are 
brought  to  the  sur face  dur ing cu l t i va t ion  sha l l  be  removed and d isposed 
o f  in  an approved manner p r io r  to grad ing and seeding.   A l l  a reas  wh ich 
are  eroded sha l l  be  res tored  to  the  spec i f ied  cond i t ion ,  grade and s lope 
as  d i rec ted  pr io r  to  seed ing.  
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On cu t  and f i l l  s lopes  the  opera t ions  sha l l  be  conducted  in  such a  manner 
as  to  fo rm minor  r idges  thereon to  ass is t  in  re ta rd ing eros ion  and favor  
germinat ion  o f  the  seed. 

Care  sha l l  be taken dur ing the  seed ing opera t ions to  p revent  damage to 
ex is t ing t rees  and shrubs  in  the  seed ing area  in accordance wi th  the 
requ i rements  o f  Subsec t ion  107.11  o f  the  spec i f i ca t ions .   Seed sha l l  be 
dr i l led ,  b roadcas t  o r  o therwise  p lan ted  in  the  manner  and a t  the  ra te 
spec i f ied  in  the  Spec ia l  Prov is ions .  

The type o f  mu lch ,  and the  manner  and ra te  o f  app l ica t ion  sha l l  be  as 
spec i f ied  in  the  Spec ia l  Prov is ions .  

Mu lch  mater ia l  wh ich  is  p laced upon t rees  and shrubs ,  roadways,  
s t ruc tu res  and upon any  areas  where  mulch ing is  no t  spec i f ied  or  wh ich 
is  p laced in  excess ive  depths  on  mulch ing areas sha l l  be  removed as 
d i rec ted .   Mu lch  mater ia ls  wh ich  are  depos i ted  in a  mat ted  cond i t ion 
sha l l  be  loosened and un i fo rmly  spread,  to  the  spec i f ied  depth ,  over  the  
mulch ing areas .  

Dur ing seed ing and mulch ing opera t ions ,  care  sha l l  be  exerc ised to 
p revent d r i f t  and  d isp lacement  o f  mater ia ls .   Any  unevenness  in 
mater ia ls  sha l l  be  immedia te ly  cor rec ted  by  the  cont rac tor .  

Mu lch  sha l l  be  immedia te ly  a f f i xed  by  c r imp ing and tack ing a f te r  
app l ica t ion .   The Engineer  sha l l  de termine  wh ich  areas  are  no t  
conduc ive  to  anchor ing by  c r imp ing and wi l l  d i rec t  the  cont rac tor  to 
anchor  such mulch  by  tacking on ly .   No mulch  sha l l  be  app l ied  to  seed ing 
areas  wh ich  can no t  be cr imped and/or  tacked by  the  end o f  each day .   
Any  dr i f t ing or  d isp lacement  o f  mu lch  be fore  c r imp ing and/or  tack ing 
sha l l  be  cor rec ted  by  the  cont rac tor ,  a t  no  add i t iona l  cos t  to  the 
Depar tment .  

I f  a  tack ing agent  is  spec i f ied  in  o rder  to  b ind  the  mulch  in  p lace ,  the 
type ,  ra te  and manner  o f  app l ica t ion  sha l l  be  as  spec i f ied  in  the  Spec ia l  
Prov is ions .   Pr io r  to  the  app l ica t ion  o f  a  tack ing agent ,  p ro tec t ive 
cover ing sha l l  be  p laced on  a l l  s t ruc tu res  and ob jec ts  where  s ta ins  wou ld 
be  ob jec t ionab le .   A l l  necessary  p recaut ions  sha l l  be  taken to  p ro tec t  
the  t rave l ing pub l ic  and veh ic les  f rom damage due to  d r i f t ing spray .  

Un less  o therwise  spec i f ied  in  the  Spec ia l  Prov is ions ,  Class  I I  seed ing 
areas  sha l l  no t  be  watered  a f te r  p lan t ing.  

(C)   Seeding (Class I I I ) :  

Seed ing (Class  I I I )  sha l l  cons is t  o f  fu rn ish ing and p lan t ing range grass 
seed,  f lower  seed and/or  shrub  seed,  a l l  w i thout  mu lch ing.  

Seed ing (Class  I I I )  sha l l  con form to  the  requ i rements  spec i f ied  under 
Subsec t ion  805-3 .02(B)  of  the  spec i f i ca t ions ,  except  tha t  mu lch ing wi l l  
no t  be  requ i red .  
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Un less  o therwise  spec i f ied  in  the  Spec ia l  Prov is ions ,  Class  I I I  seeded 
areas  sha l l  no t  be  watered  a f te r  p lan t ing.  

805-3 .03 Preservat ion of  Seeded Areas:  

The cont rac tor  sha l l  p ro tec t  seeded areas  f rom damage by  t ra f f i c  o r  
cons t ruc t ion  equ ipment .   Sur faces  wh ich  are  eroded or  o therwise 
damaged fo l lowing seed ing and pr io r  to  f ina l  acceptance sha l l  be 
repa i red  by  regrad ing,  reseed ing and remulch ing as  d i rec ted  by  the 
Engineer .  

805-4 Method of  Measurement:  

Seed ing (Class  I )  wi l l  be  measured by  the  square  foo t  o f  ground sur face 
measured to  the  nearest  1 ,000 square  fee t  seeded or  as  a  s ingle  
comple te  un i t  o f  work .  

Seed ing (Class  I I )  and Seed ing (Class  I I I )  wi l l  be  measured by  the  acre 
o f  ground sur face  seeded or  as  a  s ingle  comple te  un i t  o f  work .  

805-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  seed ing,  measured as prov ided above,  wi l l  
be  pa id  fo r  a t  the  cont ract  p r ice  fo r  the  pay  un i t  spec i f ied  in  the  b idd ing 
schedu le ,  comple te  in  p lace .  

No d i rec t  measurement  o r  payment  wi l l  be made for  the  preserva t ion  or  
repa i rs  o f  seeded areas .  

SECTION 806 TREES,  SHRUBS,  AND PLANTS:  

806-1 Descr ipt ion:  

The work  under  th is  sect ion  sha l l  cons is t  o f  fu rn ish ing and p lan t ing 
t rees ,  pa lms,  shrubs ,  v ines ,  cac t i  and o ther  p lan ts (nursery  s tock)  and 
t ransp lan t ing t rees ,  pa lms,  shrubs ,  v ines ,  cact i  and o ther  p lan ts 
(co l lec ted  s tock  and/or  loca l  s tock) ,  a l l  as  des ignated  on  the  pro jec t  
p lans .   The work sha l l  a lso  inc lude the  layout  and prepara t ion  o f  p lan t ing 
p i ts ,  t renches and beds,  inc lud ing excavat ing and back f i l l ing;  the 
s to rage and pro tec t ion  of  a l l  p lan ted  and unp lanted  s tock  and o ther 
mater ia ls ;  amendments ,  a l l  mu lch ing,  fe r t i l i z ing,  water ing,  s tak ing,  
guy ing,  p run ing and wrapp ing;  the  c leanup o f  the area ;  app l ica t ion  o f  
p re-emergent  herb ic ide ;  remova l  o f  grass ,  weed and undes i rab le 
vegeta t ion ;  app l ica t ion  of  rodent  repe l len t ;  d isposa l  o f  unwanted and 
de le te r ious  mater ia ls ;  and the  care  and main tenance;  a l l  in  accordance 
wi th  the  de ta i ls  shown on the  pro jec t  p lans  and the  requ i rements  o f  these 
spec i f i ca t ions .  
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806-2 Mater ia ls :  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the spec i f i ca t ions  sha l l  be  submi t ted  to the  Engineer  fo r  a l l  
con t rac tor  fu rn ished mater ia ls ,  un less  o therwise  spec i f ied .  

806-2 .01 Nursery  Stock:  

Al l  p lan ts  sha l l  be  grown in  a  nursery  and sha l l  con form to  the  app l icab le 
requ i rements  spec i f ied  in  the  cur ren t  ed i t ion  o f  "Amer ican Standard  fo r  
Nursery  Stock"  as  approved by  the Amer ican Nat iona l  Standards 
Ins t i tu te ,  Inc . ,  and sponsored by  the  Amer ican Assoc ia t ion  o f  
Nurserymen,  Inc . ,  sub jec t  to  cer ta in  var ia t ions  in  s ize  and measurement 
when spec i f ied  on  the  pro jec t  p lans  or  in  the  Spec ia l  Prov is ions .  

Botan ica l  p lan t  names sha l l  be  in  accordance wi th  the  cur ren t  ed i t ion  o f  
"Standard ized Plan t  Names" p repared by  the  Amer ican Jo in t  Commi t tee  
on  Hor t icu l tu ra l  Nomenc latu re .  

Al l  p lan ts  sha l l  be  t rue  to type  and spec ies  shown on the  pro jec t  p lans 
and a t  leas t  one p lan t  in  each group o f  p lan ts  o f  the  same spec ies 
de l ivered  to the pro jec t  sha l l  be tagged wi th  a  weatherproo f  labe l  s ta t ing 
bo th  the  bo tan ica l  and common name o f  the  p lan ts  in  tha t  group. 

Wi th in  th i r ty  ca lendar  days  a f te r  the  precons t ruc t ion  conference,  the 
cont rac tor  sha l l  supp ly  the  Engineer  wi th  wr i t ten  ver i f i ca t ion  tha t  i t  has 
loca ted  and reserved a l l  the  p lan t  mater ia l  necessary  to  comple te  the 
work  as  spec i f ied .   Th is  ver i f i ca t ion  wi l l  serve  as  proo f  o f  ava i lab i l i t y  fo r  
a l l  p lan t  mater ia l  requ i red.  

Al l  p lan ts  sha l l  be  in  a  hea l thy  cond i t ion  wi th  normal  symmetr ica l  fo rm,  
we l l -deve loped fo l iage ,  b ranches  and cane sys tems a t  the  t ime o f  
de l ivery  to  the  pro jec t .   P lan ts  sha l l  be  f ree  o f  d isease,  insec t  eggs  or  
in fes ta t ions ,  d is f igur ing knots ,  bark  abras ions ,  b roken tops ,  b ranches  or  
canes ,  damaged roo ts ,  sun ,  wind  or  f ros t  in ju ry ,  or  o ther  ob jec t ionab le 
fea tures .   P lan ts  p runed f rom la rger  s izes  to  meet spec i f ied  s izes  wi l l  
no t  be  accepted .  

Plan ts  wh ich  are  fu rn ished in  conta iners  sha l l  have been growing in  the 
conta iners  fo r  a  su f f ic ient  per iod o f  t ime fo r  un i form roo t  deve lopment 
th roughout  the  p lan ts '  ba l l ,  bu t  the  roo ts  sha l l  show no ev idence o f  
hav ing been res t r ic ted  or  de formed. 

The presence o f  grass ,  weeds,  o r  any  undes i rab le  o rgan ism in  the  so i l  
sur round ing the  p lan ts ,  or  any  o f  the  prev ious ly  l is ted  cond i t ions ,  may 
be  cause fo r  re jec t ion  o f  the  p lan ts .  

No subs t i tu t ion  o f  spec ies and/or  s izes  o f  spec i f ied  p lan ts  sha l l  be  made 
un less  ev idence is  submi t ted  in  wr i t ing to  the  Engineer  showing tha t  
p lan ts  in  the  spec ies ,  quant i ty  and/or  s izes  spec i f ied  are  no t  ava i lab le 
dur ing the  cont rac t  per iod.   The subs t i tu t ion  o f  spec ies  and/or  s izes  sha l l  
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be  made on ly  wi th  the  wr i t ten  approva l  o f  the  Engineer  p r io r  to  mak ing 
sa id  subs t i tu t ion .  

Subs t i tu t ion  o f  a  la rger  s ize  o f  the  same spec ies  may be  made by the 
cont rac tor  wi thout  wr i t ten  approva l .   However ,  the cont rac tor  sha l l  be 
respons ib le  fo r  any  add i t iona l  cos t  o f  the  p lan ts  o r  fo r  any  add i t iona l  
p lan t ing cos ts .  

A l l  p lan ts  sha l l  comply  wi th  Federa l  and Sta te  laws requ i r ing inspec t ion 
fo r  d iseases  and in fes ta t ions .  

Al l  sh ipments  o r  de l iver ies  o f  p lan t  mater ia l  grown wi th in  the  Sta te  wi l l  
be  inspec ted  a t  the  nursery  o r  growing s i te  by  the  au thor ized  Sta te  o f  
Ar izona au thor i t ies  p r io r  to  de l ivery  to  the pro jec t .   A copy  o f  the  s ta te 
inspec t ion  record  sha l l  accompany a l l  p lan t  mater ia l  wh ich  is  grown out  
o f  s ta te and sha l l  show tha t  the p lan t  mater ia l  has  been inspec ted  fo r  
p lan t  d iseases  and insec ts .  

A l l  re jec ted  p lan ts  sha l l  be  removed f rom the  pro jec t  immedia te ly  upon 
re jec t ion  by  the  Engineer .  

806-2 .02 Col lected Stock:  

Col lec ted  s tock sha l l  be secured f rom sources  ou ts ide  the pro jec t  l imi ts  
fo r  t ransp lan t ing,  and sha l l  comply wi th  the s ize ,  type and spec ies 
requ i rements  des ignated on  the pro jec t  p lans or  in  the  Spec ia l  
Prov is ions .   When sources  fo r  co l lec ted s tock  are  no t  des ignated ,  the 
cont rac tor  sha l l  fu rn ish  the  source .  

Co l lec ted  s tock  sha l l  be  hea l thy  and f ree  o f  weeds,  grasses ,  insec ts ,  
d isease,  de fec ts  and d is f igurements ,  and sha l l  be as  approved by  the 
Engineer  be fore  t ransp lan t ing opera t ions  are  begun.   Pa lm t rees  sha l l  
be  f ree  o f  scars  and damage cons idered uns igh t ly  o r  unhea l thy as 
de termined by  the  Engineer .  

The cont rac tor  sha l l  comply  wi th  a l l  Sta te  and Federa l  laws regard ing 
the  remova l ,  sa le  and t ranspor t ing o f  na t ive  p lan ts.  

806-2 .03 Local  Stock:  

Loca l  s tock  sha l l  be  secured f rom wi th in  the pro jec t  l imi ts  fo r  
t ransp lan t ing and wi l l  be  des ignated  on  the  pro jec t  p lans ,  in  the  Spec ia l  
Prov is ions  or  by  the  Engineer .   A l l  p lan ts  sha l l  be as  approved by  the 
Engineer  be fore  t ransp lan t ing opera t ions  are  begun.  

806-2 .04 Prepared Topsoi l :  

Prepared topso i l  sha l l  cons is t  o f  p repared so i l  mixed as spec i f ied  under 
Subsec t ion  806-2 .05  o f  the  spec i f i ca t ions ,  except  the  ex is t ing so i l  sha l l  
be  rep laced wi th  topso i l .   The ex is t ing so i l  excavated  f rom the  p lan t ing 
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p i ts  sha l l  be removed and d isposed o f  by the  cont ractor .   So i l  cond i t ioner 
sha l l  be  as  spec i f ied  under  Subsec t ion  806-2 .05  o f  the  spec i f i ca t ions .  

Topso i l  sha l l  con form to  the  requ i rements o f  Subsec t ion  804-2  o f  the 
spec i f i ca t ions .   So i l  excavated  f rom ex is t ing p lan t ing p i ts ,  t renches  and 
beds  wh ich  meet  the  requ i rements  o f  Subsect ion  804-2  o f  the 
spec i f i ca t ions  may be  used as  topso i l .  

806-2 .05 Prepared Soi l :  

Prepared so i l  sha l l  cons is t  o f  a  un i fo rm mix tu re  of  ex is t ing so i l ,  pea t  
humus,  manure ,  chemica l  fe r t i l i ze r ,  so i l  cond i t ioners  and/or  o ther 
needed amendments  conforming to  the  spec i f i ca t ions  conta ined here in 
fo r  the  respec t ive  i tems and propor t ioned as  spec i f ied  in  the  Spec ia l  
Prov is ions .  

So i l  cond i t ioner  sha l l  cons is t  o f  composted ,  ground or  shredded f i r ,  
redwood,  ponderosa bark  o r  shav ings ,  and sha l l  have a  pH not  exceed ing 
7 .5 ,  a  min imum to ta l  n i t rogen conten t  o f  0 .5  percent ,  an  organ ic  mat te r  
con ten t  o f  no t  less than 85  percent ,  and sha l l  con ta in  a  wet t ing agent  o r  
be  hygroscop ic .   The so i l  cond i t ioner  sha l l  be  graded so  tha t  a  min imum 
of  85  percent  o f  the  mater ia l  wi l l  pass  a  1 /4 - inch  s ieve .  

Prepared so i l  sha l l  be  produced pr io r  to  use  in  the  p lan t ing p i ts ,  by 
combin ing the  approved component  mater ia ls  in to  a  homogeneous 
un i fo rm mix tu re .   The Engineer  sha l l  be  no t i f ied  and sha l l  approve the 
components  and the  method o f  mix ing pr io r  to  the  produc t ion  o f  the 
prepared so i l .  

806-2 .06 Mulch:  

Mulch  sha l l  con form to  the  requ i rements  o f  Subsect ion  805-2 .03  o f  the 
spec i f i ca t ions .  

806-2 .07 Water :  

Water  sha l l  con form to  the  requ i rements  o f  Subsect ion  805-2 .04  o f  the 
spec i f i ca t ions .  

806-2 .08 Chemical  Fer t i l izer :  

Chemica l  fe r t i l i ze r  sha l l  con form to  the  requ i rements  o f  Subsec t ion  805-
2 .06  o f  the  spec i f i ca t ions.  

806-2 .09 Lumber  and Tree-Stakes:  

Tree-s takes ,  suppor ts  and braces  sha l l  be  sound,  s t ra igh t  cons t ruc t ion 
grade t rea ted  Douglas  f i r ,  lodge po le  p ine ,  heart  redwood or  o ther  
spec ies approved by the  Engineer .   Douglas  f i r  s takes  and braces sha l l  
have nomina l  d imens ions o f  2  by  2  inches  and lodge po le  p ine  s takes 
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sha l l  have a  d iameter  o f  2  inches  or  grea ter .   Tree-s takes  and braces  
may be  fu rn ished e i ther  rough or  d ressed. 

Lumber  s to red a t  the  pro jec t  s i te  sha l l  be  neat ly  s tacked on  sk ids a 
min imum of  12  inches  above the  ground and sha l l  be  pro tec ted  f rom the 
e lements  to  p revent  damage or  warp ing.  

806-2 .10 Hardware:  

Nai ls ,  lag screws,  s tap les  and o ther  hardware sha l l  be  ga lvan ized and 
o f  commerc ia l  qua l i ty .   A l l  bo l ts  and lag screws sha l l  be  fu rn ished wi th 
ga lvan ized mal leab le  washers .  

Wi re  sha l l  be  new so f t  annea led  ga lvan ized s tee l  wi re  o f  the  s ize 
de ta i led  on  the  pro jec t  p lans .  

Covers  fo r  guy ing wi res  sha l l  be  new,  1 /2 - inch  min imum d iameter ,  v iny l  
o r  two-p ly  fabr ic -bear ing rubber  hose. 

806-2 .11 Exist ing Plant  Mater ia l :  

The cont rac tor  sha l l  be  respons ib le  fo r  ma in ta in ing a l l  ex is t ing p lan ts  
and prov id ing an adequate  water  supp ly  to  any  ex is t ing p lan ts  a f fec ted 
by  cons truc t ion  ac t iv i t ies.   Ex is t ing p lan ts  tha t  a re  removed,  damaged 
or  des t royed dur ing cons truc t ion  sha l l  be  rep laced wi th  t rees  and shrubs 
o f  the  same spec ies  a t  no  add i t iona l  cos t  to  the  Depar tment .   Ex is t ing 
p lan ts  removed, damaged,  o r  des t royed sha l l  be  rep laced wi th  p lan ts  o f  
a  s imi la r  s ize  as  d i rec ted  by  the  Engineer .  

806-3 Construct ion Requirements:  

806-3 .01 Genera l :  

By the  t ime o f  the  precons t ruc t ion  conference,  the  cont rac tor  sha l l  
submi t  a  l i s t  o f  a l l  mater ia ls  and equ ipment  tha t  i t  p roposes  to 
incorpora te  in to  the  work to  the  Engineer  e lec t ron ica l ly .   In  add i t ion  to 
the  e lec tron ic  submiss ion,  the  Engineer  may request  up  to  th ree  hard 
cop ies .   The cont rac tor  sha l l  have mater ia ls  and equ ipment  cor rec t ly  
marked on  the  l i s t .   The l i s t  sha l l  show the  ca ta log number ,  
manufac turer 's  name,  mode l  numbers ,  s izes ,  comple te  spec i f i ca t ions ,  
ins t ruc t ions ,  des ign  da ta  and/or  d rawings ,  to  de termine whether  o r  no t  
each p iece o f  mater ia l  o r  equ ipment  is  acceptab le  and to assure tha t  a l l  
such  mater ia ls  and equ ipment ,  when incorpora ted in to  the  work ,  is  in  
accordance wi th  the  requ i rements  o f  the  pro jec t  p lans  and these 
spec i f i ca t ions .   P lan t  mater ia l  sha l l  be  approved as  spec i f ied  under 
Subsec t ion  806-3 .03  o f  the  spec i f i ca t ions .   The cont rac tor 's  fa i lu re  to 
comply  wi th  these mater ia l  submi t ta l  ins t ruc t ions  wi l l  no t  cons t i tu te  t ime 
ex tens ions .  
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No mater ia l  o r  equ ipment  sha l l  be  ordered and work sha l l  no t  begin  un t i l  
the  mater ia l  and equ ipment  has  been approved,  in  wr i t ing,  by  the 
Engineer .  

A l l  p lan t ing sha l l  be  done dur ing the  t imes and/or  tempera tures  spec i f ied 
in  the  Spec ia l  Prov is ions .  

806-3 .02 Excavat ion:  

The cont rac tor  sha l l  be  respons ib le  fo r  lay ing ou t  a l l  p lan t ing areas  and 
s tak ing a l l  p lan t  loca t ions  in reasonab ly  c lose  conformi ty  to  the 
d imens ions  and loca t ions shown on the  pro jec t  p lans .   The Engineer 's  
approva l  o f  a l l  p lan t ing areas  and loca t ions  sha l l  be  ob ta ined pr io r  to 
any  excavat ing o f  p lan t ing p i ts ,  t renches  or  beds .  

In  the  event  tha t  ex is t ing f ie ld  cond i t ions  such as  subsur face  u t i l i t ies ,  
p ipes ,  s t ruc tu res ,  imperv ious  mater ia ls  o r  inadequate  dra inage 
necess i ta te  re loca t ion  o f  p lan t ing areas ,  the  Engineer  wi l l  des ignate  new 
loca t ions .  

Pr io r  to  excavat ing p lan t ing p i ts  o r  t renches  or  beds  fo r  p lan ts ,  these 
areas  sha l l  be  graded to the  l ines  and grades des ignated  on  the  pro jec t  
p lans  or  as  approved by  the  Engineer .  

P lan t ing p i ts  and t renches  sha l l  be  excavated to  the  d imens ions 
ind ica ted  on  the  pro jec t  p lans  or  in  the  Spec ia l  Prov is ions  and sha l l  have 
ver t ica l  s ides  and hor izon ta l  bo t toms.   When d imens ions  are  no t  
spec i f ied ,  the  p i ts  and t renches  sha l l  be  excavated  to  a  depth  12  inches 
be low the bo t tom o f  the  roo t  sys tem and to a  wid th twice  the  roo t  sys tem 
d iameter .  

When excavat ion  o f  any  p lan t ing p i t  i s  d i f f i cu l t  and the  Engineer 
de termines tha t  poor d ra inage may resu l t ,  the  p i t  sha l l  be  f i l led  wi th 
water  twice  in  o rder  to  check  the  dra inage.   Any  p i t  wh ich  has  no t  fu l ly  
d ra ined a f te r  each f i l l ing wi th in  a  twe lve-hour  per iod  sha l l  be  deepened 
un t i l  p roper  d ra inage is  ach ieved.   I f  p roper  d ra inage cannot  be 
ach ieved,  the  p i t  sha l l  be  moved or  de le ted ,  as  de termined by  the 
Engineer .   I f  requ i red ,  th is  work  sha l l  be  pa id  fo r  in  accordance wi th 
Subsec t ion  104.02  o f  the  spec i f i ca t ions .  

Excavat ion  o f  p lan t ing p i ts ,  t renches  and beds  shal l  no t  be  done when, 
in  the  op in ion  o f  the  Engineer ,  the  mois tu re  conten t  o f  the  so i l  is  
excess ive  wi th  respec t  to accepted  hor t icu l tu ra l  p rac t ice .  

806-3 .03 Shipping and Handl ing Plants:  

Pr io r  to  sh ipp ing,  a l l  p lants  sha l l  be  dug,  hand led ,  p repared and packed 
fo r  sh ipment  wi th  care  and sk i l l ,  in  accordance wi th  recogn ized s tandard 
prac t ice  fo r  the  k ind  o f  p lan t  invo lved.   The roo t  sys tems o f  a l l  p lan ts 
sha l l  no t  be  permi t ted  to d ry  ou t  a t  any  t ime.   Whi le  in  t rans i t ,  p lan ts 
sha l l  be  pro tec ted  a t  a l l  t imes aga ins t  f reez ing tempera tures ,  the  sun,  
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the  wind  and o ther adverse  weather  cond i t ions .   Dur ing t ranspor ta t ion 
in  c losed veh ic les ,  p lan ts sha l l  rece ive  adequate  vent i la t ion  to p revent 
"sweat ing. ”   P lan ts  de l ivered  in  a  wi l ted  cond i t ion  wi l l  be  re jec ted .  

The cont rac tor  sha l l  no t i fy  the  Engineer  a t  leas t  24  hours  p r io r  to  the 
da te  fo r  inspec t ion  o f  p lants  a t  any  Ar izona p lan t  source  or  a t  the  pro jec t  
s i te .   The Engineer  wi l l  inspec t  a l l  p lan ts fo r  con formi ty  wi th  the 
spec i f i ca t ions  and,  upon the  Engineer 's  acceptance,  p lan t ing may begin .   
The Engineer  may se lec t  a t  random no more than th ree  conta iner -grown 
p lan ts  o f  each spec ies  in  every  de l ivery  to the s i te  fo r  roo t  deve lopment 
inspec t ion .   P lan ts  o f  the same spec ies  f rom d i f fe ren t  growers  sha l l  be 
cons idered as  separa te sh ipments .   I f  upon inspec t ion  o f  roo t  
deve lopment  o f  p lan ts  so se lec ted  the  Engineer de termines  the  roo ts 
have become res tr ic ted or  de formed in the i r  con ta iners ,  a l l  p lan ts  o f  tha t  
spec ies in  tha t  sh ipment ,  inc lud ing the  inspec ted p lan ts ,  wi l l  be  re jec ted 
and sha l l  be  removed f rom the  s i te .   The cont rac tor 's  p ro jec t  superv isor  
sha l l  a t tend a l l  p lan t  inspec t ions .  

Dec iduous p lan ts may be  fu rn ished bare- roo t ,  and evergreen p lan ts  and 
con i fe rs  sha l l  be  fu rn ished ba l led  and bur lapped or  in  conta iners ,  as 
spec i f ied  in  the  Spec ia l  Prov is ions  or  on  the  pro ject  p lans .   The ba l l ing 
and bur lapp ing o f  t rees  and shrubs sha l l  con form to  the  recommended 
spec i f i ca t ions  se t  fo r th  in  the  "Amer ican Standard  fo r  Nursery Stock . "  
A l l  p lan t  ba l ls  sha l l  be  f i rm and in tac t .   P lan ts  whose s tems are  loose in 
the  ba l l  w i l l  be re jec ted .   A l l  ba l led  or  bur lapped p lan ts  sha l l  a t  a l l  t imes 
be  hand led  by  the  ba l l  and no t  by  the  top ,  leaders  o r  canes .  

Al l  bare- roo t  p lan ts  de l ivered  in  bund les  sha l l  have the  bund les  broken 
and the  p lan ts  p laced separa te ly  p r io r  to  be ing temporar i l y  "hee led- in . ”   
Care  sha l l  be  taken so  tha t  a l l  p lan ts  removed f rom bund les  wi l l  have an 
ident i fy ing labe l .   Bare- roo t  p lan ts  sha l l  be  s to red  wi th  roo ts  comple te ly  
covered wi th  damp sawdust ,  so i l  o r  o ther  su i tab le  mois tu re- re ta in ing 
mater ia l .  

P lan ts  de l ivered ,  inspec ted  and found acceptab le  fo r  p lan t ing sha l l  
normal ly  be  p lan ted  wi th in  24  hours  a f te r  de l ivery to  the  pro jec t  s i te .   
P lan ts  wh ich  cannot  be  p lan ted  wi th in  24  hours  a f te r  de l ivery  sha l l  be 
s to red  as  spec i f ied  here in .  

Ba l led  and bur lapped p lan ts  sha l l  have the  roo t  bal l  p ro tec ted  by  mois t  
sawdust ,  ear th  o r  o ther  acceptab le  mater ia l .  

A l l  temporar i l y  s to red  p lan ts  sha l l  be  pro tec ted  f rom ex t reme weather 
cond i t ions  and the  roo ts  sha l l  be  kept  mo is t .  

806-3 .04 Plant ing:  

(A)   Genera l :  

On landscap ing pro jec ts  wi th  i r r iga t ion  sys tems,  no  p lan t ing sha l l  be 
done un t i l  ins ta l la t ion  and acceptance o f  the  i r r iga t ion  sys tem in  to ta l  o r  
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in  inc rements .   The in i t ia l  water ing and a l l  subsequent  water ing o f  the  
p lan t ing sha l l  be  done us ing the  newly  cons t ruc ted  i r r iga t ion  sys tem.  
The p lan t  mater ia l  may need temporary  i r r iga t ion  sys tems acceptab le  to 
the  Engineer  fo r  the in i t ia l  water ing o f  la rge  p lant  mater ia l  over  and 
above the  des igned i r r iga t ion  sys tem. 

(B)   Nursery  Stock:  

Af te r  the  p lan t ing p i ts  a re  re f i l led  wi th  amended so i l ,  and  the  i r r iga t ion 
sys tem has  been ins ta l led  and accepted ,  the  p lan t ing p i ts  sha l l  be  pre-
watered  by  the  i r r iga t ion  sys tem fo r  a  min imum dura t ion  o f  twe lve  hours .   
P lan t ing sha l l  be  accompl ished dur ing a  th ree-day per iod  s ta r t ing two 
days  fo l lowing the  prewet t ing as  spec i f ied .   Areas  no t  p lan ted  dur ing the 
th ree-day  per iod  sha l l  be  re -watered  and a l lowed to  d ry  as spec i f ied 
above. 

Plan t ing sha l l  no t  be  done in  so i l  tha t  is  excess ively  mo is t  o r  o therwise 
in  a  cond i t ion  no t  sa t is fac to ry  fo r  p lan t ing in  accordance wi th  accepted 
hor t icu l tu ra l  p rac t ice .  

Plan ts  wh ich  are  in  conta iners ,  bare  roo t ,  o r  ba l led  and bur lapped sha l l  
be  p lan ted  and watered  the  same day  the  conta iner ,  wrap,  o r  mo is tu re 
p ro tec t ion  is  cu t .  

The cont rac tor  sha l l  adequate ly  water  p lan ts  to  main ta in  a hea l thy  and 
v igorous  growing cond i t ion  dur ing the  p lan t ing per iod .  

Plan ts  sha l l  be  removed f rom conta iners  such that  the  roo t  ba l l  i s  no t  
b roken.  P lan ts wi th  b roken roo t  ba l ls  o r  wi th  roo t  ba l ls  tha t  fa l l  apar t  
wh i le  be ing p lan ted  wi l l  be  re jec ted .  

Plan ts  sha l l  be  p lan ted  p lumb and sha l l  be  centered  in  the  p lan t ing p i t  
o r  t rench.   A l l  p lan t ing p i ts  sha l l  have ver t ica l  s ides  and f la t  bo t toms. 

Back f i l l  mater ia l  sha l l  be  prepared so i l  con forming to  the  requ i rements 
o f  Subsec t ion  806-2 .05 o f  the  spec i f i ca t ions  or  p repared topso i l  
con forming to  the  requ i rements  o f  Subsec t ion  806-2 .04  o f  the 
spec i f i ca t ions .   Back f i l l  sha l l  be  care fu l ly  f i rmed around the  roo ts  o r  the 
ba l l  o f  the  p lan t  so  as  to  e l imina te  a l l  a i r  pockets  and sha l l  no t  be 
compacted around the roots  o r  ba l l  o f  the p lan ts  dur ing or  a f te r  p lan t ing 
opera t ions .  

Clods  or  s tones  exceed ing 2  inches  in  d iameter and fo re ign  mat te r  
deemed ob jec t ionab le by the  Engineer  wi l l  no t  be a l lowed.   A l l  excess 
so i l  tha t  has  ob jec t ionab le  s tones  sha l l  be  d isposed o f  o f f  the  pro jec t  
s i te  in  a  manner  acceptable  to  the  Engineer .   No add i t iona l  payment  wi l l  
be  made fo r  the  remova l  and d isposa l  o f  ob jec t ionab le  s tone,  or  so i l  
con ta in ing fo re ign  mat te r .  

Any  excess  so i l  wh ich  is  no t  used to  back f i l l  the  p lan t ing p i ts  may be  
even ly  d is t r ibu ted  in  the  landscape areas i f  i t  w i l l  no t  in te r fere  wi th  the 
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f ina l  grad ing o f  any  landscape areas .   A l l  p lan t ing areas  sha l l  be  graded 
as  spec i f ied to fac i l i ta te p roper  water ing o f  a l l  mater ia l ,  and leave a 
genera l ly  smooth  appearance a f te r  comple t ion  o f  p lan t ing.  

Plan ts  sha l l  be  se t  to  a  depth  such tha t ,  a f te r  back f i l l ing and water ing,  
the  top  o f  the  roo t  ba l l  and the  leve l  o f  the  back f i l l  w i l l  match  the  
sur round ing grade as  shown on the  pro jec t  p lans .   Any  p lan t  tha t  se t t les 
more  than 1-1 /2  inches  be low the  spec i f ied  grade sha l l  be  rese t  o r  
rep laced.   Any  add i t iona l  back f i l l  mater ia l  requ i red  sha l l  be  as  spec i f ied 
in  the  Spec ia l  Prov is ions  and on  the  pro jec t  p lans .  

Immedia te ly  a f te r  p lan t ing,  a l l  p lan ts  sha l l  be thorough ly  i r r iga ted  un t i l  
the  back f i l l  so i l  a round and be low the  roo ts  o r  the  roo t  ba l l  o f  each p lan t  
is  sa tura ted .  

(C)   Col lected Stock and Local  Stock:  

I f  s l ings  or  cab les  are  used to  suppor t  s tock  dur ing t ranspor t ing and 
p lan t ing,  the  p lan t  t runk  sha l l  be  pro tec ted  a t  the  po in ts  o f  con tac t  wi th 
s l ings  and cab les  wi th  bur lap ,  canvas ,  sec t ions o f  au tomobi le  t i re  
cas ing,  o r  o ther  su i tab le  p ro tec t ive  mater ia l .   Cab les  sha l l  be  p laced to 
ma in ta in  p roper  suppor t  and ba lance a t  a l l  t imes.  

A t ree  spade may be  used fo r  d igging and mov ing the  s tock .   A th in  layer 
o f  so i l  cond i t ioner  sha l l  be  p laced in  the p lan t ing ho le  be fore p lan t ing 
the  s tock  wi th  a  t ree  spade.  

Dead f ronds ,  cer ta in  l i ve f ronds ,  f lower  s ta lks  and seed pods  sha l l  be 
removed f rom pa lm t rees ,  leav ing a  min imum crown o f  s ix  to  e igh t  t ie rs 
o f  l i ve  f ronds  on  each t ree .   Crown f ronds  sha l l  be pu l led  together  and 
loose ly ,  bu t  secure ly ,  t ied  in  an  upward  pos i t ion  to  p ro tec t  the  hear t  o f  
the  t ree .   Fronds  sha l l  be t ied  wi th  l igh t  man i la  rope or  mu l t ip le  s t rands 
o f  b inder  twine .   Frond t ies  sha l l  remain  in  p lace  fo r  a min imum of  60 
days  a f te r  p lan t ing.  

The cont rac tor  sha l l  be  respons ib le  fo r  p revent ing damage or  death  o f  
the  s tock  dur ing mov ing opera t ions  and a f te r  p lan t ing is  comple ted .   
Damaged s tock  sha l l  be  rep laced wi th  s tock  o f  the  same spec ies  and o f  
equa l  s ize .  

Af te r  p lan t ing,  the  cont rac tor  sha l l  ma in ta in  a l l  co l lec ted  s tock  and local  
s tock  in  es tab l ished pos i t ions  dur ing cons t ruc t ion  and landscap ing 
es tab l ishment  per iods .  

The cont rac tor  sha l l  ensure  tha t  pa lms have been chemica l ly  sprayed 
wi th  an  approved preventa t ive  t rea tment  to  inh ib i t  deve lopment  o f  bud 
ro t  dur ing the  p lan t ing opera t ion  and dur ing per iods  o f  h igh  humid i ty  and 
warm tempera tures .   The t rea tment  sha l l  be  app l ied  to  a l low deep 
penet ra t ion  in to  the  pa lm t ree  hear ts .  
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Care  sha l l  be  taken such tha t  no  pa lm t ree  is  d ropped or  mishand led 
dur ing the  p lan t ing operat ions .   Bend ing the  pa lm t ree  t runk  or  caus ing 
uneven contac t  o f  the t ree  t runk wi th  another  sur face  may damage the 
pa lm t ree  hear t  and eventua l ly  k i l l  the  t ree .  

806-3 .05 Pruning and Staking:  

Al l  p lan ts  sha l l  be  pruned in  accordance wi th  accepted  hor t icu l tu ra l  
p rac t ices .   A l l  dead and damaged twigs  and branches sha l l  be  removed 
in  o rder  to  fo rm each type o f  p lan t  to the  s tandard  shape fo r  i ts  spec ies .  

Trees  sha l l  be  suppor ted  as  shown on the  pro jec t  p lans  or  as  spec i f ied 
in  the  Spec ia l  Prov is ions .  

Tree-s takes  sha l l  be  dr iven  ver t ica l ly  a t  leas t  6  inches  in to  f i rm, 
und is tu rbed ground a t  the  bo t tom o f  the  p lan t ing p i t  o r  t rench.   Stakes 
sha l l  be  pos i t ioned to  c lear  the  roo t  sys tem wi thout  d is turb ing the 
in tegr i ty  o f  the  roo ts .  

Guy ing sha l l  be  as  shown on the  pro jec t  p lans  or  as  d i rec ted  by  the 
Engineer .  

Tree  t ies  and guy  wi res  sha l l  be  per iod ica l ly  inspec ted  and ad jus ted  as 
necessary  to  p revent  "g i rd l ing"  o r  in ju ry  to  t ree  t runks  or  b ranches . 

Trees  sha l l  be  secured to the  s takes  wi th  t ree  t ies ,  a f te r  back f i l l ing and 
pr io r  to  i r r iga t ing,  as  shown on the  pro jec t  p lans  and/or  as  spec i f ied  in 
the  Spec ia l  Prov is ions .  

806-3 .06 Care  and Protect ion of  T rees,  Shrubs and Plants :  

Pr io r  to  beginn ing  work  under  Sec t ion  807 o f  the  spec i f i ca t ions ,  the 
cont rac tor  sha l l  be  respons ib le  for  ma in ta in ing and pro tec t ing a l l  
p lan t ing areas ,  as  spec i f ied  in  Subsec t ion  807-3 .02 o f  the  spec i f i ca t ions ,  
inc lud ing the  care  and pro tec t ion  o f  t rees ,  shrubs  and p lan ts  p lan ted 
under  th is  sec t ion .   Such care  and pro tec t ion  sha l l  inc lude,  bu t  no t  be 
l imi ted  to ,  the  water ing o f  s tock ;  remova l  o f  cons t ruc t ion  t rash  and 
debr is ;  e rad ica t ing and remov ing a l l  weeds and undes i rab le  vegeta t ion  
as  spec i f ied  in  the  Spec ia l  Prov is ions ;  repa i r ing,  ad jus t ing or  rep lac ing 
s takes  and guy ing;  repa i r ing weather  damage or  damage caused by  the 
pub l ic ;  fu rn ish ing and app ly ing sprays ,  dus t  and/or  cages  to  combat 
vanda l ism,  d isease,  insec ts  and pes ts ;  and tak ing a l l  p recaut ions 
necessary  to  p revent damage f rom co ld ,  f ros t ,  sunburn  or  o ther hazards.   
A l l  ex is t ing undes i rab le  grasses  and weeds sha l l  be  erad ica ted  wi th 
herb ic ides  or  manua l  methods  dur ing the  cons truc t ion  phase,  and 
d isposed o f  by  the  cont rac tor  in  accordance wi th  Subsec t ion  807-3 .02  o f  
the  spec i f i ca t ions .  

The cont rac tor  sha l l  remove and rep lace ,  a t  no  add i t iona l  cos t  to  the 
Depar tment ,  a l l  dead p lan ts  and a l l  p lan ts  tha t  show s igns  o f  fa i lu re  to  
grow or  wh ich  are  in ju red or  damaged so  as  to  render  them unsu i tab le 
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fo r  the  purpose in tended, as  de termined by  the  Engineer .   The cont rac tor  
may,  wi th  the  approva l  o f  the  Engineer ,  de lay rep lacement o f  p lan ts 
k i l led  by  f ros t  un t i l  such  t ime tha t  f ros t  is  no t  imminent .  

P lan ts  sha l l  be  s taked as  de ta i led  on  the  pro jec t  p lans .   A l l  w i re  t ies  
used on  p lan t  s tak ing shal l  be  s tap led  to  s takes  in  a  manner  acceptab le 
to  the  Engineer .   Stak ing sha l l  be  dr iven  in to  und is tu rbed so i l  be low the 
p lan t ing p i t  bo t tom as deta i led  on  the  pro jec t  p lans .   Rubber  hoses  on 
t ree  t ies sha l l  be  a  min imum of  6  inches  in  length  at  each wi re  loop.   A l l  
t ie  wi re  exposed to t ree t runks  sha l l  be  covered wi th  hose or  o ther 
mater ia l  approved by  the  Engineer .  

Any  person or  persons  app ly ing pes t ic ides  wi l l  be  cons idered as  do ing 
so  fo r  h i re  and sha l l  be  l i censed in  accordance wi th  the  requ i rements  o f  
A.R.S.  T i t le  3 ,  Chapter  2 ,  Ar t ic le  6 ,  Sec t ion  3-377. 

The cont rac tor  sha l l  no t i fy  the  Engineer  and ob ta in p r io r  approva l  o f  the 
use  o f  any  chemica ls  for  weed erad ica t ion  or  cont ro l .   The types  o f  
herb ic ide  to  be  used and the  methods  o f  app l ica t ion  sha l l  con form to 
Env i ronmenta l  Pro tec t ion  Agency  requ i rements ,  the  labe l ing 
ins t ruc t ions ,  and sha l l  be as  approved by  the  Engineer .   The contrac tor  
sha l l  keep a  record  o f  a l l  app l ica t ions ,  types  o f  herb ic ide  used such as 
pre-  o r  pos t -emergent ,  rates  and methods  o f  app l ica t ion ,  and the  da tes 
and loca t ions  o f  such app l ica t ions  on  fo rms supp l ied  by  the  Engineer .   A 
copy  o f  th is  record  shal l  be  submi t ted  to  the  Engineer  a f te r  each 
app l ica t ion .  

Pre-emergent  herb ic ides or  manua l  weed cont ro l  sha l l  be  used on 
nox ious  weeds in  p lan t ing areas  loca ted  wi th in  the  pro jec t  l imi ts ;  bu t  
nox ious weed cont ro l  wi th in  gran i te  mu lch ,  decomposed gran i te  o r  rock 
mulch  sha l l  be  as  spec i f ied  under  those i tems o f  work .   A l l  a reas  sha l l  
be  kept  f ree  o f  nox ious  weeds.   A l l  p lan t ing areas  wi th in  the  pro ject  
l imi ts  sha l l  rece ive  an  approved pre-emergent  herb ic ide ,  as  spec i f ied 
under  Subsec t ion 803-3 .02  o f  the  spec i f i ca t ions .   The app l ica t ion  o f  
herb ic ide  sha l l  inc lude a l l  a reas no t  covered under  o ther i tems o f  the 
spec i f i ca t ions .  

The cont rac tor  sha l l  pay  spec ia l  a t ten t ion  to  the  in fes ta t ion  o f  nu t  and 
bermuda grasses .   E i ther  o f  these i tems found in  the  p lan t ing p i ts  o f  tha t  
mater ia l  sha l l  be  grounds fo r  immedia te  remova l ,  d isposa l ,  and 
rep lacement  o f  tha t  i tem.   The p lan t ing p i t  sha l l  be  excavated  and 
inspec ted  to  assure  comple te  e rad ica t ion  o f  any  roots  o r  rh izomes wh ich  
may have grown in to  the  area .   A l l  th is  work  and mater ia l  sha l l  be  the 
respons ib i l i t y  o f  the cont rac tor ,  a t  no add i t iona l  cos t  to  the  Depar tment .  

806-4 Method of  Measurement:  

Plant ing t rees ,  shrubs  and p lan ts ,  and t ransp lan t ing t rees ,  shrubs  and 
p lan ts  wi l l  be measured on  a  lump sum bas is ,  except  tha t  when the 
b idd ing schedu le  se ts  fo r th  spec i f ic  i tems under  th is  sec t ion  on  a  un i t  
bas is ,  measurement  wi l l  be  made by  the  un i t  fo r  each i tem des ignated 
in  the  b idd ing schedu le .  
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806-5 Basis  of  Payment:  

The accepted  quant i t ies o f  t rees ,  shrubs and p lan ts ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  lump sum pr ice  or  
con t rac t  un i t  p r ice  each fo r  the  pay  un i t  des ignated  in  the  b idd ing 
schedu le ,  comple te  in  p lace .  

No measurement  o r  d i rect  payment  wi l l  be  made fo r  p lan ts  se lec ted  for  
inspec t ion  and no t  p lan ted  or  fo r  the  care  and pro tec t ion  o f  t rees ,  shrubs 
and p lan ts  p r io r  to  the  beginn ing o f  the  Landscap ing Es tab l ishment  
per iod ,  the  cos ts  be ing cons idered as  inc luded in  the  pr ices  pa id  for  
p lan ts  accepted  and pa id  fo r  under  the  var ious  contrac t  b id  i tems. 

SECTION 807 LANDSCAPING ESTABLISHMENT:  

807-1 Descr ipt ion:  

The work  under  th is  sect ion  sha l l  cons is t  o f  the care o f  a l l  s tock  in 
accordance wi th  accepted hor t icu l tu ra l  p rac t ices ;  keep ing a l l  a reas  f ree 
o f  weeds,  grasses  and cons t ruc t ion  re la ted  debr is ;  app ly ing a l l  i r r iga t ion  
water ;  repa i r ing,  ad jus t ing or  rep lac ing s takes  and guys ;  repa i r ing pub l ic  
o r  weather  damage;  fu rn ish ing and app ly ing sprays ,  dus t  and/or  cages  
to  combat  vanda l ism,  d isease,  insec ts  and o ther  pes ts ;  p run ing as 
requ i red  by  the  Engineer ;  and the  tes t ing,  ad jus t ing,  repa i r ing and 
opera t ing o f  i r r iga t ion  sys tems;  as  shown on the  pro jec t  p lans  and in 
accordance wi th  the  requ i rements  o f  these spec i f i ca t ions .  

807-2 Mater ia ls :  

Mater ia ls  necessary  fo r  the  es tab l ishment  o f  seed ing and p lan ted  s tock ,  
and the  opera t ions  o f  i r r iga t ion  sys tems sha l l  be  fu rn ished by  the 
cont rac tor  and sha l l  con form to  the  requ i rements  o f  these spec i f i ca t ions 
and the  Spec ia l  Prov is ions .   The cont rac tor  sha l l  not i fy  the  Engineer  and 
ob ta in  p r io r  approva l  fo r  the  use  o f  any  chemica ls fo r  weed cont ro l  o r  
e rad ica t ion .  

807-3 Construct ion Requirements:  

807-3 .01 Genera l :  

The work  per iod fo r  landscap ing es tab l ishment  sha l l  be  the  number  o f  
ca lendar  days  spec i f ied  in  the  Spec ia l  Prov is ions .   The work  per iod  sha l l  
begin  a f te r  a l l  o ther  work  under  the  cons t ruc t ion  phase o f  the  pro jec t  
has  been comple ted  and on ly  when the  Engineer  is  assured tha t  the  work 
can be  per fo rmed in  a cont inuous  and cons is ten t  manner  wi thout  
res t r ic t ing the  use  o f  any  fac i l i t ies  by  the  t rave l ing pub l ic .  

Each month  the  contrac tor  sha l l  submi t  a  work schedu le  o f  opera t ions 
fo r  approva l  by  the  Engineer .   The work  schedu le  sha l l  show the  da tes 
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o f  work  to  be  comple ted ,  inc lud ing the  da tes  o f  rep lan t ing,  weed cont ro l ,  
p run ing,  s tak ing and guy ing,  fu rn ish ing and app ly ing sprays  and dus t  to 
combat  d iseases ,  insec ts ,  and o ther  pes ts ,  and i r r iga t ion  tes t ing or  o ther 
work  requ i red  by  the  Engineer .  

Each ca lendar  day  dur ing wh ich  the  Engineer  de termines  tha t  no  work 
under  landscap ing es tab l ishment  is  requ i red ,  and the  cont rac tor  is  so 
adv ised,  regard less  o f  whether  o r  no t  the  cont rac tor  per fo rms 
landscap ing es tab l ishment  work ,  wi l l  be  used to  reduce the to ta l  number 
o f  ca lendar  days  spec i f ied .  

Each ca lendar  day  dur ing wh ich  the  Engineer  de termines  tha t  work  under 
landscap ing es tab l ishment  is  requ i red ,  and the  contrac tor  is  so  adv ised,  
and the  cont rac tor  fa i ls  to  accompl ish  the  requ i red  work ,  wi l l  no t  be  used 
to  reduce the  to ta l  number  o f  ca lendar  days  spec i f ied .  

Th i r ty  ca lendar  days  a f te r  the  beginn ing of  the  landscap ing 
es tab l ishment  per iod  and a t  the  end o f  each add i t iona l  30  ca lendar  days 
the  Engineer ,  accompan ied  by  the cont rac tor ,  wi l l  inspec t  a l l  
landscap ing i tems,  p lan ted  s tock  and i r r iga t ion  systems.   The Engineer  
wi l l  no t i fy  the cont rac tor  a t  leas t  one week in  advance o f  the  da te  fo r  
each inspec t ion .   The f ina l  inspec t ion  wi l l  be  made approx imate ly  21 
ca lendar  days  pr io r  to  the  expec ted  te rmina t ion o f  the  landscap ing 
es tab l ishment  per iod .  

A spec ia l  inspec t ion  sha l l  be  per fo rmed a t  any t ime dur ing the 
landscap ing es tab l ishment  per iod when,  in  the  op in ion  o f  the  Engineer ,  
cond i t ions  jus t i fy  such act ion .  

The cont rac tor  wi l l  no t  be requ i red  to  keep p lan ted  areas  c leared  o f  t rash 
and debr is  un less  such t rash  and debr is  is  a  resu l t  o f  i t s  opera t ions .   I f ,  
in  the  op in ion  o f  the  Engineer ,  t rash  and debr is  has  been depos i ted 
wi th in  the  p lan ted areas ,  no t  as  a  resu l t  o f  the cont rac tor 's  opera t ion ,  
and such t rash  and debr is  is  de t r imenta l  to  the hea l th  and proper 
deve lopment  o f  the  p lan t  mater ia l ,  the  Engineer  may requ i re  the 
cont rac tor  to  c lear  the  areas  o f  th is  mater ia l .   Payment  fo r  remova l  o f  
t rash  and debr is  depos i ted  wi th in  the  p lan ted  areas,  wh ich  is  no t  a  resu l t  
o f  the  cont rac tor 's  opera t ion ,  wi l l  be  made in accordance wi th  the 
requ i rements  o f  Subsec t ion  104.02  o f  the  spec i f i ca t ions .  

The cont rac tor 's  respons ib i l i t y  fo r  the  work dur ing landscap ing 
es tab l ishment  sha l l  be in  accordance wi th  the  requ i rements  o f  
Subsec t ion  104.10  o f  the  spec i f i ca t ions .   A l l  unacceptab le  p lan ted  s tock ,  
i r r iga t ion  components  and/or  o ther  work  d iscussed a t  the  month ly 
inspec t ion  and month ly  i r r iga t ion  tes t ing sha l l  be  removed,  rep laced 
and/or  repa i red ,  as  d i rec ted  by  the  Engineer ,  a t  no  add i t iona l  cos t  to  the 
Depar tment  wi th in  21  ca lendar  days  f rom the  da te  o f  the  inspec t ion .   
Payment  fo r  rep lacement  o f  p lan ted  s tock  or  i r r iga t ion  components 
damaged by  t ra f f i c  o r  vanda l ism dur ing landscap ing es tab l ishment  wi l l  
be  made in  accordance wi th  the  requ i rements  o f  Subsec t ion  104.02  o f  
the  spec i f i ca t ions .   The cont rac tor  sha l l  no t i fy  the  Engineer  in  wr i t ing 
when the  rep lacement  work  has  been per fo rmed. 
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Al l  e ros ion  wh ich  occurs  wi th in  decomposed gran i te ,  gran i te  mu lch  and 
rock  mulch  areas sha l l  be  immedia te ly  repa i red by  the cont rac tor  to 
ma in ta in  the  f ina l  grade in  reasonab ly c lose conformi ty  wi th  the  l ines 
and grades  shown on the  pro jec t  p lans  or  as es tab l ished by  the 
Engineer .   Eros ion  repa i r  work  sha l l  be  completed  be fore  the  nex t  
month ly  inspec t ion  and a t  no  add i t iona l  cos t  to  the  Depar tment .  

A l l  e lec t r ica l  power  requ i red  to  ma in ta in  the  landscap ing wi l l  be  supp l ied 
to  the  cont rac tor  a t  no charge dur ing landscap ing es tab l ishment.   
E lec t r ica l  power  used fo r  e lec t r ica l  equ ipment  and too ls ,  and/or  fo r  the 
cont rac tor 's  temporary  o f f i ces  sha l l  be  pa id  fo r  by  the  cont rac tor .  

807-3 .02 Planted Stock and Seeding Establ ishment:  

Al l  dead or  unhea l thy  p lan t  s tock  sha l l  be  removed and rep laced,  as 
d i rec ted ,  a t  no  add i t iona l  cos t  to  the  Depar tment ,  wi th in  48  hours  f rom 
the  da te  o f  the inspec t ion and the cont rac tor  sha l l  no t i fy  the  Engineer  in  
wr i t ing when the  rep lacement  work has been per fo rmed.   Stock fu rn ished 
fo r  rep lacement  sha l l  be o f  the  same s ize  and spec ies  as  or ig ina l ly  
spec i f ied .   Unhea l thy  p lan t  mater ia l  may be  correc ted  by  the  use  of  
chemica l  and fe r t i l i zer  app l ica t ions  where  and when approved by  the 
Engineer .  

Af te r  the  f ina l  inspec t ion  and when a l l  dead or  unhea l thy  s tock  has  been 
removed and,  i f  d i rec ted ,  rep laced,  the  cont rac tor  wi l l  then  no  longer  be 
respons ib le  fo r  the  rep lacement  o f  p lan t  s tock .  

In  case o f  cer ta in  p lan t  s tock  found to  be  dead or  unhea l thy  a t  the 
inspec t ions  spec i f ied  above,  the  cont rac tor  may be  ordered to  remove 
cer ta in  dead or  unhea l thy p lan t  s tock  and may be  ordered no t  to  rep lace 
such p lan t  s tock  when nonrep lacement  wou ld  no t  adverse ly  a f fec t  the 
p lan t ing des ign .   The in i t ia l  fu rn ish ing and p lan t ing,  and the  subsequent 
remova l  o f  such p lan t  s tock  ordered removed and no t  rep laced sha l l  be 
a t  no  add i t iona l  cos t  to  the  Depar tment .  

A l l  unpaved areas  wi th in  the  r igh t -o f -way sha l l  be  kept  c leared  o f  weeds 
and o ther  undes i rab le  vegeta t ion  un less  o therwise  spec i f ied  in the 
Spec ia l  Prov is ions .  

The cont ro l  o f  weeds sha l l  be  accompl ished e i ther  wi th  herb ic ides  or  by 
manua l  methods .   The types  o f  herb ic ides  to  be  used and the  methods 
o f  app l ica t ion sha l l  con form to  Env i ronmenta l  Pro tec t ion Agency 
requ i rements  and labe l ing ins t ruc t ions ,  and sha l l  be as  approved by  the 
Engineer .   The cont rac tor  sha l l  keep a  record  o f  a l l  app l ica t ions ;  the 
type  o f  herb ic ides  used,  such as  pre-  o r  pos t -emergent ;  the  ra te  and 
method o f  app l ica t ions ;  and the  da te  and loca t ion  o f  such app l ica t ions .   
A copy  o f  th is  record  sha l l  be  submi t ted  to  the  Engineer  a f te r  each 
app l ica t ion .  

Al l  grasses  or  weeds sha l l  be  erad ica ted  by  spray ing wi th  a  su i tab le 
herb ic ide  and remov ing by  manua l  means. 
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Any  person or  persons  app ly ing pes t ic ides  wi l l  be  cons idered as  do ing 
so  fo r  h i re  and sha l l  be  requ i red  to  be  l i censed in accordance wi th  the 
requ i rements  o f  A.R.S.  T i t le  3 ,  Chapter  2 ,  Ar t ic le  6,  Sec t ion  3-377. 

Lawn areas  sha l l  be  mowed,  weeded,  edged and t r immed in  accordance 
wi th  s tandard hor t icu l tu ra l  p rocedures .   Water ing and fe r t i l i z ing o f  lawns 
sha l l  be  done a t  in terva ls  necessary  to  ma in ta in a  un i fo rm,  hea l thy ,  
des i rab le  green co lo r  and s tu rdy  growth .  

The cont rac tor  sha l l  water  and main ta in  seeded areas  to p rov ide  a 
un i fo rm and sa t is fac to ry  s tand o f  grass .   To  be  acceptab le ,  lawns sha l l  
have a  good,  un i fo rm co lo r  and s tu rdy  growth .   At  leas t  98  percent  o f  
the  area  des ignated  to  be p lan ted  sha l l  have an  acceptab le  lawn.  

807-3 .03 I r r igat ion System Establ ishment:  

The i r r iga t ion  sys tem sha l l  be  tes ted ,  ad jus ted ,  repa i red ,  and opera ted 
in  the  manner  in  wh ich  i t  was  des igned to  func t ion .   Components  such 
as  back f low prevent ion  uni ts  and pressure  reduc ing va lves  as  we l l  as  a l l  
o ther  appur tenances  shal l  func t ion  proper ly  in  accordance wi th  the 
requ i rements  o f  the  des ign  and the  Spec ia l  Prov is ions ,  together  wi th  the  
recommendat ions  o f  the  manufac turer .   No change in  the  sys tem as  i t  
was  accepted  under  the  cont rac t  sha l l  be  made wi thout  wr i t ten  approva l  
o f  the  Engineer .  

Dur ing landscap ing es tabl ishment ,  emiss ion  po in ts o f  emi t te rs  sha l l  be 
repos i t ioned as  d i rec ted by  the  Engineer .   Add i t iona l  tubes  sha l l  be 
ins ta l led  where  necessary ,  as  d i rec ted  by  the  Engineer .   Stak ing o f  
add i t iona l  tubes  sha l l  be done in  accordance wi th  the  de ta i ls  shown on 
the  pro jec t  p lans .  

The i r r iga t ion  sys tem sha l l  be  tes ted  wi th in  one week pr io r  to  each 
schedu led  inspec t ion .   Tes t ing o f  the  var ious  components  sha l l  be  as 
spec i f ied  in  the  Spec ia l  Prov is ions  or  as  d i rec ted  by  the  Engineer .   The  
cont rac tor  sha l l  keep a  record  o f  the  resu l ts  o f  a l l  tes t ing and sha l l  
submi t  a  copy o f  these resu l ts  to the  Engineer  upon comple t ion  o f  each 
tes t .  

807-4 Method of  Measurement:  

Landscap ing es tab l ishment  wi l l  be  measured on  a  lump sum bas is  o r  per 
month ,  as  l i s ted  in  the  b idd ing schedu le .  

807-5 Basis  of  Payment:  

The accepted  quant i ty  o f  landscap ing es tab l ishment ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  lump sum pr ice  or  a t  the 
cont rac t  un i t  p r ice  per  month ,  wh ich  pr ice  sha l l  be  fu l l  compensat ion  o f  
the  work ,  comple te  in  p lace .  
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Payment  wi l l  be  based upon the  length  o f  the  landscap ing es tab l ishment 
per iod ,  as  spec i f ied  in  the  Spec ia l  Prov is ions .  

Par t ia l  payments  may be  made fo r  landscap ing es tab l ishment  when the 
work  is  pa id  for  a t  a  cont rac t  lump sum pr ice .  Par t ia l  payment  wi l l  be 
made on ly  when the  fo l lowing work  is  comple ted  pr io r  to  submi t ta l  o f  the 
month ly  es t imate :  

(A)  The Engineer 's  l i s t  o f  necessary  work  f rom the  pr io r  
inspec t ion ;  and 

(B)  The cont rac tor 's  l i s t  o f  p roposed opera t ions  f rom i ts  month ly  
work  schedu le .  

No measurement  o r  payment  wi l l  be  made fo r  the  water ,  the  cos t  be ing 
cons idered as  inc luded in the  pr ice  o f  the  cont rac t  i tem.  

SECTION 808 WATER DISTRIBUTION:  

808-1 Descr ipt ion:  

The work  under  th is  sect ion  sha l l  cons is t  o f  fu rn ish ing a l l  mater ia ls ,  
equ ipment ,  too ls  and labor  necessary  to  ins ta l l  a  comple te  and 
func t ion ing water  d is t r ibut ion  sys tem and/or  a  comple te  and func t ion ing 
landscape i r r iga t ion  sys tem in  accordance wi th  the  de ta i ls  and a t  the 
loca t ions shown on the  pro jec t  p lans and the  requ i rements  o f  these 
spec i f i ca t ions .  

Water  d is t r ibu t ion  p lans are ,  in  genera l ,  d iagrammat ic .   The exact  
loca t ion  o f  component  un i ts  o f  the water  d is t r ibu t ion  sys tem wi l l  be  
spec i f ied  by  the  Engineer.  

The fo l lowing water  d is t r ibu t ion  te rms,  cond i t ions ,  and component 
descr ip t ions  sha l l  app ly  fo r  ins ta l la t ion  o f  water  d is t r ibu t ion sys tems 
and/or  landscape i r r iga t ion  sys tems: 

(A)  Ma in  l ines  and/or  p ressure  mains  are  de f ined as  the  p ip ing 
under  cons tan t  p ressure ;    

(B)  Supp ly  ma ins  are  de f ined as  the  p ip ing f rom a  water  source 
to  a  water  s to rage fac i l i t y  and may or  may no t  be  under 
cons tan t  p ressure ;   

(C)  Submains  sha l l  be  the p ip ing be tween a  cont ro l  va lve 
(manua l  or  au tomat ic )  and a  pressure regu la t ing dev ice  and 
no t  under  cons tan t  pressure ;    
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(D)  La tera l  p ip ing is  tha t  on  the  d ischarge s ide  o f  a  cont ro l  va lve 
or  p ressure  regu la t ing dev ice  and no t  under  cons tan t  
p ressure ;  and   

(E)  The work  per iod  fo r  landscape es tab l ishment  sha l l  be  the 
number  o f  ca lendar  days spec i f ied in the Spec ia l  Prov is ions .   
Phas ing o f  the  pro jec t ,  when necessary ,  sha l l  be  as  spec i f ied 
in  the  Spec ia l  Prov is ions .  

808-2 Mater ia ls :  

808-2 .01 Components:  

(A)   Backf low Prevent ion Uni t :  

Backf low prevent ion  un i ts  sha l l  be  a tmospher ic ,  p ressure  or  reduced 
pressure  type  and the  s ize  as  spec i f ied .   Back f low preventers  and 
components  sha l l  con form to  app l icab le  codes ,  regu la t ions ,  the  pro jec t  
documents  and the  per fo rmance requ i rements  o f  the  Foundat ion  fo r  
Cross  Connect ion  Cont ro l  Research ,  Un ivers i ty  o f  Southern  Ca l i fo rn ia .   
A l l  tes t ing o f  back f low prevent ion  dev ices  sha l l  be as  spec i f ied  by  the 
Foundat ion  for  Cross  Connect ion  Cont ro l  Research,  U.S.C.  

Atmospher ic  and pressure  type  un i ts  may a lso be  re fe r red  to  as 
a tmospher ic  vacuum breaker  o r  p ressure  vacuum breaker .  

(1 )  Atmospher ic  Backf low Preventer :  

Atmospher ic  back f low preventers  sha l l  be  a l l  b ronze body  cons t ruc t ion ,  
non-sp i l l ing type  wi th  fu l l  s ize  or i f i ce ,  mo lded p las t ic  o r  compos i t ion  f loa t  
d isc .   A l l  un i ts  sha l l  have female  I .P.T.  in le t  and out le ts  s ized  as  shown 
on the  pro jec t  p lans  and/or  as  spec i f ied  in  the  Spec ia l  Prov is ions .  

Atmospher ic  un i ts  sha l l  be  ra ted  to 125 pounds per square  inch  work ing 
pressure  (min imum) and sha l l  wi ths tand water  tempera tures  o f  33  to  110 
degrees  F.   The un i t  sha l l  be  ins ta l led  wi th  the a i r  in le t  in  a  leve l  
pos i t ion .  

(2 )  Pressure  Backf low Preventer :  

The pressure  back f low preventer  body  and bonnet  sha l l  be bronze,  and 
the  a i r  in le t  hood or  canopy sha l l  be  s ta in less  s tee l  o r  b rass .   In te rna l ly ,  
the  spr ing sha l l  be  s ta in less  s tee l ,  the  f loa t  sha l l  be  po lye thy lene and 
the  vent  and check  d iscs  sha l l  be  s i l i cone rubber .  

In te rna l  components  o f  the  un i t  sha l l  be  serv iceab le  wi thout  remova l  o f  
the  un i t  f rom the  p ip ing.  

Pressure  type  un i ts  sha l l  be  ra ted  to  150 pounds per  square  inch  work ing 
pressure  and sha l l  wi ths tand water  tempera tures  o f  33  to  210 degrees  F.   

TABLE OF CONTENTS INDEX



SECTION 808 

983 
 

Pressure  back f low preventers  sha l l  incorpora te  one spr ing loaded check 
va lve  wh ich  wi l l  c lose  t igh t ly  when f low th rough the  un i t  d rops  to  zero 
and sha l l  have an a i r  re l ie f  va lve  tha t  opens to  b reak  s iphon when the 
in te rna l  p ressure  drops  to 1  pound per  square  inch .  

Each back f low dev ice sha l l  be manufac turer  equ ipped wi th  b ronze-
bod ied ,  res i l ien t  sea t  shu t-o f f  va lves  on  the  in le t  and ou t le t  o f  the  dev ice 
and two ba l l - type  tes t  cocks .  

(3 )  Reduced Pressure  Backf low Preventer :  

The reduced pressure back f low preventer  sha l l  cons is t  o f  two 
independent ly  opera t ing check  va lves ,  an  independent  re l ie f  va lve ,  
res i l ien t  sea t  in le t  and out le t ,  fu l l  por t  ba l l  type  shut -o f f  va lves  and tes t  
cocks .   The un i t  sha l l  be  des igned for  ins ta l la t ion in  a  normal  hor izon ta l  
f low a t t i tude .   The independent  re l ie f  va lve  sha l l  be loca ted  be tween the  
two check  va lves .  

The back f low preventer  sha l l  inc lude an  in tegra l  sens ing sys tem tha t  wi l l  
au tomat ica l ly  open the  re l ie f  va lve  whenever the  pressure ups t ream of  
the  f i rs t  check  va lve  drops  be low 3 pounds per square  inch  grea ter  than 
the  pressure  in  the  zone be tween the  two check  va lves .   The re l ie f  va lve 
sha l l  remain  open un t i l  a  pos i t i ve p ressure d i f fe rent ia l  o f  3  pounds per 
square  inch  is  rees tab l ished.   The sens ing passage sha l l  be  loca ted 
wi th in  the  un i t  hous ing to  p ro tec t  aga ins t  acc identa l  damage or  c r imp ing.   
To  assure max imum s ize  passageway,  snubber o r  o ther  res t r ic t ive 
e lements  sha l l  no t  be  used.  

In  the  event  tha t  p ressure  ups t ream o f  the  f i rs t  check  va lve  drops  to 
a tmosphere  or  be low,  the  cons t ruc t ion  o f  the  un i t  sha l l  be  such tha t  
dur ing the  normal  opera t ion  o f  the  dev ice ,  the leve l  o f  water  in  the zone 
be tween the  two check valves  sha l l  be  lowered to  crea te  wi th in  the  un i t  
an  in te rna l  a i r  gap wh ich  is  grea ter  than the  d iameter  o f  the  in le t  p ipe .  

Both  check  va lves  and the  re l ie f  va lve  sha l l  be  spr ing loaded poppet 
type  o f  modu lar  des ign  such tha t  the comple te assembly  inc lud ing va lve ,  
spr ing and seat  may be  removed and rep laced us ing low cos t  
rep lacement  k i ts .  

A l l  par ts  sha l l  be  made f rom cor ros ion  res is tan t  mater ia ls .  

The des ign  sha l l  p lace  the  sens ing d iaphragm and passage wi th in  the 
un i t  hous ing to  e l imina te  danger  o f  ma l func t ion  due to  mechan ica l  or  
vanda l ism damage.  

The back f low preventer  sha l l  con form to  the  fo l lowing mater ia l ,  p ressure  
and tempera ture  range requ i rements :  
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Body Bronze 
Check  Va lve  Enc losures Glass  Fi l led  Nory l  
Va lve  Disc  EPT Rubber  
Diaphragm Buna N and Ny lon 
"O" Rings  Buna N 
Spr ings  Sta in less  Stee l  
Screws Sta in less  Stee l  
Max imum Work ing Pressure  150 ps i  
Hydros ta t ic  Tes t  Pressure 300 ps i  
Tempera ture  Range 33  °F –  210 °F  

 
Const ruc t ion  o f  the  back f low prevent ion  un i t  sha l l  be  such tha t  any  minor 
leakage a t  the second check  va lve  wi l l  resu l t  in  a  v is ib le  f low f rom the 
re l ie f  va lve  even i f  the  f i rs t  check  va lve  is  to ta l ly  d isab led .  

Each reduced pressure  back f low preventer  sha l l  be  fac to ry  assembled  
and tes ted  pr io r  to  de l ivery .  

(B)   Gate  Valve:  

Gate  va lves  sha l l  be  the  type  and s ize spec i f ied  on the  pro jec t  p lans  or  
in  the  Spec ia l  Prov is ions.   Ident i f i ca t ion  o f  the  va lve  by  t rade name, 
manufac turer  and/or  model  number  sha l l  be  s tamped or  cas t  on  the  va lve  
body  or  on  a  permanent ly  a t tached meta l  p la te  o r  tag.   Un less  o therwise  
spec i f ied ,  va lves  ins ta l led  above ground sha l l  be  equ ipped wi th  
handwhee ls .   Va lves ins ta l led  be low grade sha l l  be  equ ipped wi th  an 
opera t ing nu t  o r  a  c ross  hand le ,  except  a  ga te  va lve  ins ta l led  ad jacent 
to  a  remote  cont ro l  va lve ,  wh ich  sha l l  be  equ ipped wi th  a  handwhee l .  

A min imum of  one opera t ing key  or  wrench sha l l  be  prov ided fo r  each 
s ize  opera t ing nu t  o r  c ross  hand le .  

(1 )  Gate  Valve  (3  Inches or  Smal ler ) :  

Gate  va lves 3  inches  or  smal le r  sha l l  be  Class 125,  b ronze body ,  
nonr is ing s tem type wi th  so l id  d isc ,  sc rewed bonnet  and requ i red 
opera tor .  

The bronze components  o f  the  va lve sha l l  con form to  the  requ i rements 
o f  ASTM B62 wi th  the  except ion  o f  the  s tem wh ich  sha l l  con form to  ASTM 
B371,  Al loy  694.   The handwhee l ,  where  requ i red ,  sha l l  be  non-corros ive 
meta l .  

Va lve  end connect ions  sha l l  be  as  spec i f ied  in  the Spec ia l  Prov is ions or  
as  de ta i led  on  the  pro jec t  p lans .  

(2 )  Gate  Valve  (4  Inches or  Larger) :  

Gate  va lves  4  inches  or  larger  in  s ize  sha l l  be  i ron  body ,  b ronze mounted 
and sha l l  con form to  the  requ i rements  o f  Federa l  Spec i f i ca t ion  WW-V-
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58  Class  1 ,  Type 1 ,  fo r  Class  125 va lves hav ing non- r is ing s tem,  bo l ted 
bonnet  and so l id  wedge conf igura t ion .  

End connect ions  and requ i red  opera tor  sha l l  be as  de ta i led  on  the 
pro jec t  p lans  and/or  as  spec i f ied  by  the  Federa l  Spec i f i ca t ions .  

(C)   Quick Coupl ing Valve:  

The qu ick  coup l ing va lve sha l l  be  bronze or  brass wi th  a  3 /4 - inch  i ron 
p ipe  s ize  ( I .P.S. )  female  in le t  connect ion  un less  o therwise  spec i f ied  or  
de ta i led .   The va lve  body sha l l  be  o f  two-p iece  cons t ruc t ion  wi th  s ingle  
s lo t  and spr ing loaded se l f -c los ing va lve  wi th  meta l  o r  rubber  cover .   A l l  
3 /4 - inch  qu ick coup l ing valves  sha l l  have a  f low range o f  10  to  20  ga l lons 
per  minu te  and an  operat ing pressure  range o f  5 to  125 pounds per 
square  inch .   A l l  qu ick  coup l ing va lves  sha l l  be o f  a s ingle  manufac turer .  

Two qu ick  coup l ing keys  appropr ia te  to  the va lve  sha l l  be prov ided fo r  
each 10  va lves  ins ta l led .  

Qu ick  coup lers  sha l l  be ins ta l led  on  an  approved swing jo in t  r iser  
assembly  cons is t ing o f  two PVC male  adapters  wi th  Acme th reads  and 
e las tomer  sea ls ,  one po lyv iny l  ch lo r ide  (PVC)  90-degree s t ree t  e lbow 
wi th  ma le  and female  Acme th reads  and two PVC 90-degree e lbows wi th  
socket  by  female  Acme th reads .   Necessary  p ipe ,  f i t t ings  and/or  n ipp les 
sha l l  be  PVC Schedu le  80;  wi th  the  length  as  requ i red .  

Swing jo in t  assembly  sha l l  be  capab le  o f  wi ths tand ing a  work ing 
pressure  o f  200 pounds per  square  inch  a t  73  degrees  F.  

(D)   Remote Control  Valve:  

The remote  cont ro l  va lves  sha l l  be  the  types  and s izes  spec i f ied .   The 
manufac turer 's  name and ident i f i ca t ion  sha l l  be  cast  mo lded or  s tamped 
on the va lve  body or  on a  permanent ly  a t tached meta l  p la te  o r  tag.   
Va lves  sha l l  have a  min imum serv ice  ra t ing o f  150 pounds per  square 
inch .   Va lve bod ies ,  bonnets  and component par ts  sha l l  be as  spec i f ied 
here in  o r  in  the  Spec ia l  Prov is ions .  

Al l  va lves  sha l l  have accura te ly  mach ined or  mo lded va lve  seat  sur faces 
and in te rna l  par ts .   End connect ions  sha l l  be  mach ined or  mo lded female 
I .P.S.  th read un less o therwise  spec i f ied .   E lec t r ica l ly  opera ted  va lves 
sha l l  be  fu l ly  compat ib le  and fu l ly  func t iona l  in  a l l  modes wi th  the  
au tomat ic  cont ro l le r  dev ice  spec i f ied  fo r  the  pro jec t .  

(1 )  Remote Control  Valve  (Plast ic ) :  

The p las t ic  remote cont ro l  va lve sha l l  be  a normal ly  c losed, 24-vo l t  A.C. ,  
50 /60-cyc le ,  so leno id -actua ted  g lobe pa t te rn ,  d iaphragm- type va lve 
capab le  o f  regu la t ing water  f low fo r  the  spec i f ied  sys tem opera t ion.   
Va lve  pressure  ra t ing sha l l  no t  be  less  than 200 pounds per  square inch . 
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The va lve  body  and bonnet  sha l l  be  cons t ruc ted  o f  g lass  f i l led  ny lon  wi th 
the  hand le ,  r ings  and d iaphragm hardware o f  Aceta l .   Diaphragm sha l l  
be  cons t ruc ted  o f  ny lon  re in fo rced Ni t r i le  rubber .   "O"  r ings  sha l l  be 
Ethy lene Propy lene rubber .   Va lve  s tem sha l l  be  brass  and a l l  s tuds  and 
f lange nu ts  sha l l  be  s ta in less  s tee l .  

The va lve  sha l l  be  ac tua ted  by  a  low power ,  epoxy  encapsu la ted  24-vo l t  
A.C. ,  50 /60-cyc le so leno id  wi th  an in - rush power  requ i rement  o f  0 .41 
amperes  (9 .9  VA)  and a ho ld ing cur ren t  o f  0 .23 amperes (5 .5 VA) .   
Cont ro l  water  p ressure  for  the  so leno id  ac tua tor  sha l l  be  de l ivered  f rom 
the  in le t  o f  the  va lve  to  the  ac tua tor  by  means o f  an  in te rna l  o r  ex te rna l  
passage par t icu la r  to  the  va lve  s ize .  

Each va lve  sha l l  be  equ ipped wi th  a  manua l  on-o f f  con t ro l  and f low 
ad jus tment  cont ro l .   Manua l  opera t ion  o f  the  va lve  sha l l  be  by  manua l  
in te rna l  o r  ex te rna l  b leed.  

The va lve  cons t ruc t ion  sha l l  be  such as  to  p rov ide  fo r  a l l  in te rna l  par ts  
to  be  removab le  f rom the  top  o f  the  va lve  wi thout  d is tu rb ing the  va lve 
ins ta l la t ion .  

(2 )  Remote Control  Valve  (Brass) :  

The brass  bod ied  remote cont ro l  va lve sha l l  be  a normal ly  c losed,  24-
vo l t  A.C. ,  50 /60-cyc le ,  so leno id -ac tua ted  g lobe pa t te rn ,  d iaphragm- type 
va lve  capab le  o f  regu la t ing water  f low fo r  the  spec i f ied  sys tem 
opera t ion .  

The va lve  body  and bonnet  sha l l  be  cons t ruc ted o f  heavy  cas t  b rass .   
The d iaphragm sha l l  be  ny lon  re in forced n i t r i le  rubber .   The va lve  s tem 
and cross hand le  sha l l  be  brass  and a l l  s tuds  shal l  be  s ta in less  s tee l .   
The in te rna l  sea t  spr ing sha l l  be  s ta in less  s tee l .  

The va lve  sha l l  be  ac tua ted  by  a  low power ,  epoxy  encapsu la ted  24-vo l t  
A.C. ,  50 /60-cyc le so leno id  wi th  an in - rush power  requ i rement  o f  0 .41 
ampere  (9 .9  VA)  and a hold ing cur ren t  o f  0 .23  ampere  (5 .5  VA) .   Cont ro l  
water  p ressure  fo r  the  so leno id  ac tua tor  sha l l  be  del ivered  f rom the  in let  
o f  the  va lve  to  the  ac tua tor  by  means o f  an  in te rnal  o r  ex te rna l  passage 
par t icu la r  to  the  va lve  s ize .  

Each va lve  sha l l  be  equ ipped wi th  a  manua l  on-o f f  con t ro l  and f low 
ad jus tment  cont ro l .   Manua l  opera t ion  o f  the  va lve  sha l l  be  by  manua l  
ex te rna l  b leed.  

The va lve  cons t ruc t ion  sha l l  be  such as  to  p rov ide  fo r  a l l  in te rna l  par ts  
to  be  removab le  f rom the  top  o f  the  va lve  wi thout  d is tu rb ing the  va lve 
ins ta l la t ion .  
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(E)   Automat ic  Contro l ler :  

The automat ic  cont ro l le r  sha l l  be  e lec t ro -mechan ica l ,  e lec t ro -
mechan ica l  semi  so l id -s tate  o r  mic roprocessor  based /  mic ro  e lec t ron ic 
so l id -s ta te type ,  and capab le  o f  fu l ly  au tomat ic  o r  manua l  opera t ion  o f  
the  i r r iga t ion  sys tem.   The cont ro l le r  sha l l  be  housed in  a  wa l l  o r  in  a 
s tee l  o r  meta l  cab ine t  wh ich  is  lockab le ,  pedes ta l  mountab le  and 
waterproo f .   The type or  types  o f  au to  cont ro l le rs  sha l l  be  as  de ta i led 
on  the  pro jec t  p lans  or  as spec i f ied  in  the  Spec ia l  Prov is ions .  

The cont ro l le r  sha l l  operate  on  a  min imum of  117 vo l ts  A.C.  power  input  
and sha l l  be  capab le o f  opera t ing 24-vo l t  A.C.  e lec t r ic  remote  cont ro l  
va lves .  

(F)   24-Vol t  Wire  (Ground and Control ) :  

The 24-vo l t  con t ro l  and ground wi re  fo r  opera t ion  o f  remote  cont ro l  
va lves  sha l l  be  AWG s ize ,  UL approved,  600-vo l t ,  type  UF s ingle 
conductor  wi re  wi th  60-mi l  PVC insu la t ion .   A l l  con t ro l  ( "ho t " )  w i r ing sha l l  
be  a  cont ras t ing co lo r  to  the  wh i te  common or  ground wi re .   B lack  wi re  
wi l l  no t  be  acceptab le  for  use  on  any  24-vo l t  cont ro l  c i rcu i t .   Cont ro l  
wi res  to  water  d is t r ibu t ion  va lves  used fo r  shrubs sha l l  be  a  d i f fe ren t  
co lo r  than those used for  t rees .   Wi re  co lo r  sha l l  be  approved by  the 
Engineer .  

Cont ro l  and ground wi re  s izes  sha l l  be  the s izes  indica ted  on  the  pro jec t  
p lans .   Ind iv idua l  con t ro l  wi res  sha l l  be  ins ta l led  to each remote  cont ro l  
va lve .   Common wi re  ins ta l la t ion  sha l l  be  as  de ta i led  on  the  i r r iga t ion 
sys tem master  p lan .  

(G)   Pressure  Gauge:  

The pressure  gauge,  por tab le  o r  permanent ly  mounted ,  sha l l  be  su i tab le 
fo r  use wi th  water  and have a  2- inch  d iameter case wi th  hermet ica l ly  
sea led neoprene cover ,  mo lded- in d iaphragm and a  shat te rproo f  c rys ta l .   
Pressure  gauges sha l l  have a  range o f  zero  to  60  pounds per  square 
inch ,  un less  o therwise  spec i f ied .  

Por tab le  p ressure  gauges sha l l  be  equ ipped wi th  rubber  hose and " t i re 
chucks"  capab le  o f  a t tachment  to  Schrader  va lves  loca ted  a t  var ious 
pressure-check  loca t ions  th roughout  the  pro jec t  fo r  purposes  o f  
ver i fy ing pressures  and mak ing ad jus tments  as  necessary .  

Permanent ly  mounted  pressure  gauges sha l l  be  equ ipped wi th  ex terna l  
o r  in te rna l  pu lsa t ion  dampeners .   A l l  permanent ly  mounted  gauges sha l l  
be  equ ipped wi th  res i l ien t  sea t ,  shu t -o f f  va lves .  

(H)   Insulat ion:  

The insu la t ion  sha l l  be  1- inch  th ick ,  a l l -serv ice  jacke t ,  heavy  dens i ty  
g lass  f iber ,  sec t iona l  p ipe insu la t ion  wi th  v iny l  coa ted ,  embossed,  vapor 
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bar r ie r  laminate .   The jacke t  sha l l  have a  pressure  sens i t i ve ,  se l f -sea l ing 
lap .   A l l  insu la t ion  sha l l  rece ive an  ex ter ior  p ro tec t ive  cover  o f  0 .016-
inch  a luminum secured wi th  3 /8 - inch  a luminum s t raps  loca ted  6  inches 
center  to  center .  

( I )   Pipe:  

(1 )  Polyv inyl  Chlor ide  (PVC):  

Plas t ic  p ipe  and f i t t ings  sha l l  con form to  the  requ i rements  o f  the  Nat iona l  
San i ta t ion  Foundat ion  and bear  the i r  s tamp. 

Mater ia ls  used in  the manufac ture o f  PVC p ipe  and f i t t ings  sha l l  con form 
to  the  requ i rements  o f  ASTM D1784,  Class  12454-B.  

PVC p ipe  sha l l  con form to the  requ i rements  o f  ASTM D2241 fo r  SDR-PR 
p ipe  and ASTM D1785 fo r  Schedu le  40  and Schedule  80  p ipe .  

The p ipe  c lass i f i ca t ion  and the  pressure  ra t ing wi l l  be  spec i f ied  on  the 
pro jec t  p lans  or  in  the  Spec ia l  Prov is ions .  

PVC p ipe ,  un less  o therwise  spec i f ied ,  sha l l  be  p la in -end so lvent  we ld  or  
be l l -end so lvent  we ld .   Be l l -end so lvent  we ld  p ipe sha l l  con form to  the 
requ i rements  o f  ASTM D2672. 

PVC p ip ing sha l l  be  assembled  wi th  so lvent  we ld ,  socket  type  f i t t ings .  

Al l  PVC f i t t ings  sha l l  con form to  one or  more  o f  the  fo l lowing  
requ i rements :  

(a )  ASTM D2466 fo r  Schedule  40  socket  type  f i t t ings ;  
and/or  

(b )  ASTM D2467 fo r  Schedu le  80  socket  type  f i t t ings .  

(2 )  Stee l :  

Galvan ized and b lack  s tee l  p ipe  sha l l  con form to  the  requ i rements  o f  
ASTM A53.  

Al l  th readed s tee l  p ipe f i t t ings  sha l l  be heavy  pa t te rn ,  banded,  ma l leab le 
i ron  wi th  a  ra t ing o f  150 pounds per  square  inch  work ing pressure.   
F i t t ings  sha l l  be  ga lvan ized or  b lack  s tee l  appropr ia te  to  the  p ip ing be ing 
used.   F langes  or  f langed f i t t ings ,  where  spec i f ied ,  de ta i led  or  requ i red ,  
sha l l  be  Standard ,  Class  125 or  Ex t ra  Heavy ,  Class  250 conforming to  
ANSI  B 16 .1 .  

The type o f  p ipe  and f i t t ings  wh ich  sha l l  be  used wi l l  be  spec i f ied  on  the 
pro jec t  p lans  or  in  the  Spec ia l  Prov is ions .  
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(3 )  Copper  

Al l  copper  p ipe  sha l l  be r ig id  o r  non- r ig id  copper ,  Type K Standard,  
meet ing the  requ i rements  o f  Federa l  Spec i f i ca t ion  WW-T 799 and ASTM 
B88.   F i t t ings  sha l l  be  s tandard  copper ,  wrought  and cas t .   So lder  sha l l  
be  o f  the  lead f ree  type .  

808-2 .02 Water  Distr ibut ion System: 

Water  d is t r ibu t ion sys tems wh ich  inc lude un ique or  var iab le components 
no t  l i s ted  in  Subsec t ion  808-2 .01  o f  the  spec i f i ca t ions  sha l l  con form to 
the  component  requ i rements  spec i f ied  in  the  Spec ia l  Prov is ions .  

808-2 .03 Landscape I r r igat ion System: 

Landscape i r r iga t ion  sys tems wh ich  inc lude un ique or  var iab le 
components  no t  l i s ted in  Subsec t ion  808-2 .01  o f  the  spec i f i ca t ions  sha l l  
con form to  the  requ i rements  spec i f ied  in  the  Spec ia l  Prov is ions .  

808-3 Construct ion Requirements:  

808-3 .01 Mater ia ls  and Equipment:  

By the  t ime o f  the  precons t ruc t ion  conference,  the  cont rac tor  sha l l  
submi t  the  manufac turer 's  p roduc t  sheets  o f  the  mater ia ls  and equ ipment 
i t  p roposes to  use  to  the  Engineer  e lec t ron ica l ly .  In  add i t ion to  the 
e lec t ron ic submiss ion ,  the  Engineer  may request  up to  three  hard 
cop ies .   The cont rac tor  sha l l  have mater ia ls  and equ ipment  cor rec t ly  
marked on  each copy o f  the  manufac turer 's  p roduc t  sheets .   These 
produc t  sheets  sha l l  a lso  show the  ca ta log numbers ,  manufac turer 's  
name,  mode l  numbers ,  s izes ,  capac i ty ,  comple te  spec i f i ca t ions ,  
ins t ruc t ions ,  des ign  da ta  and/or  d rawings ,  to  de termine whether  o r  no t  
each p iece o f  mater ia l  o r  equ ipment  is  acceptab le  and to assure tha t  a l l  
such  mater ia ls  and equ ipment ,  when incorpora ted in to  the  work ,  is  in  
accordance wi th  the  pro jec t  p lans  and the  spec i f i ca t ions .   The 
cont rac tor 's  fa i lu re  to  comply  wi th  these mater ia l  submi t ta l  ins t ruc t ions  
wi l l  no t  cons t i tu te  a  t ime ex tens ion .  

No mater ia l  o r  equ ipment  sha l l  be  ordered and work sha l l  no t  begin  un t i l  
the  mater ia l  and equ ipment  has  been approved,  in  wr i t ing,  by  the 
Engineer .  

A l l  water  d is t r ibu t ion  sys tem equ ipment  sha l l  be ins ta l led  in accordance 
wi th  the  ins t ruc t ions  o f  the  manufac turer ,  the pro jec t  p lans ,  and 
spec i f i ca t ions .   The cont rac tor  sha l l  p rov ide  the  Engineer  each 
manufac turer 's  ins ta l la t ion  ins t ruc t ions e lec tron ica l ly .  In  add i t ion to  the 
e lec t ron ic submiss ion ,  the  Engineer  may request  up to  three  hard 
cop ies .  
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Al l  i r r i ga t ion  cons t ruc t ion mater ia ls  fo r  s ingle  use  on  the  pro jec ts  sha l l  
be  supp l ied  f rom a  s ingle  manufac turer ,  un less otherwise  spec i f ied  in 
the  Spec ia l  Prov is ions .  

808-3 .02 Permits ,  Warrant ies ,  and Guarant ies:  

Any war ran ty ,  guaranty ,  opera t ion  and/or  ma in tenance manua ls  p rov ided 
by  the  manufac turer  fo r  any  i tem sha l l  be  fu rn ished to  the  Engineer  p r io r  
to  f ina l  acceptance o f  the  pro jec t  or  p r io r  to  the landscape es tab l ishment 
phase,  when the  pro jec t  inc ludes  landscape es tab l ishment  phase or  
upon request  by  the  Engineer .  

A l l  permi ts  fo r  ins ta l la t ion  or  cons t ruc t ion  o f  any  o f  the  work  inc luded 
under  Sec t ion  808 o f  the spec i f i ca t ions ,  wh ich  are  requ i red  by  lega l ly  
cons t i tu ted  au thor i t ies  hav ing ju r isd ic t ion ,  sha l l  be  ob ta ined and pa id  for  
by  the  cont rac tor ,  each a t  the  proper  t ime.   The cont rac tor  sha l l  a lso 
ar range fo r  and pay  a l l  cos ts  in  connect ion  wi th any  inspec t ions  and 
examinat ions  requ i red  by  these au thor i t ies .  

No measurement  o r  d i rec t  payment  wi l l  be  made fo r  any  permi ts ,  the 
cos t  be ing cons idered as  inc luded in  the  pr ice  o f  the  cont rac t  i tems. 

808-3 .03 Genera l  Requirements:  

Any use o f  po tab le  water  by  the  cont rac tor  sha l l  be  th rough approved 
back f low prevent ion  dev ices .   A l l  back f low prevent ion  dev ices  sha l l  be  
in  p lace ,  tes ted  and approved for  use  by  the  Engineer  p r io r  to  the 
cont rac tor  us ing any  water  f rom the  mun ic ipa l  water  sys tem. 

Pr io r  to  beginn ing t rench excavat ion ,  the  cont rac tor  sha l l  lay  ou t  the 
sys tem or  sys tems fo r  the  approva l  o f  the  Engineer  by  prov id ing 
approved ind ica tors  a t  the  loca t ion(s )  o f  ma jor  components  such as 
p ip ing runs ,  va lves ,  pumps,  back f low preventers  and tanks .   Under  no 
c i rcumstances  sha l l  shu t -o f f  va lves  o f  any  type  be  ins ta l led  downstream 
f rom any  a tmospher ic  type  back f low prevent ion dev ice .   Wi th  the 
except ion  o f  reduced pressure  type ,  back f low preventers sha l l  no t  be 
sub jec t  to  back  pressure .   St ruc tures  and enc losures  sha l l  be  ind ica ted  
as  d i rec ted  by  the  Engineer .  

The cont rac tor  sha l l  loca te  any ex is t ing water  d is t r ibu t ion  sys tem p ip ing 
and appur tenances  wi th in the  l imi ts  o f  the  pro jec t  wh ich  wi l l  be  a f fec ted 
by  new sys tem cons t ruc t ion  and/or  rev is ions .  

Ut i l i t y  connect ions ,  bo th  water  and e lec t r ica l ,  sha l l  be  as  shown on the 
pro jec t  p lans  or  as  determined by  the  u t i l i t y  company.   Un less  
spec i f i ca l ly  exempted in  the  p lans  or  spec i f i ca t ions,  the  cont rac tor  sha l l  
be  respons ib le  fo r  a l l  costs  to  p rov ide  these serv ices .  

The cont rac tor  sha l l  assume fu l l  respons ib i l i t y  fo r  the  cor rec t  ins ta l la t ion 
o f  the  water  d is t r ibu t ion  sys tem,  as  here in spec i f ied ,  and un less  i t  can 
show pas t  exper ience o f  ins ta l l ing th is  type  o f  system,  i t  sha l l  a r range 
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wi th  the  manufac turer  for  the  serv ices  o f  a  qua l i f ied  manufac turer 's  
representa t ive to  be  on hand a t  the  s ta r t  o f  the ins ta l la t ion and as 
necessary  dur ing the  ins ta l la t ion  and tes t ing o f  the sys tem. 

Al l  mater ia ls  and f i t t ings  sha l l  be  new,  o f  manufacturer 's  most  cur ren t  
des ign ,  and sha l l  bear  the  appropr ia te  na t iona l  assoc ia t ion 's  sea l  o f  
approva l ;  fo r  example ,  NSF and UL.   S imi la r  par ts  sha l l  be  procured f rom 
the  same manufac turer ,  and in te rna l  par ts  sha l l  be  common and 
in te rchangeab le .   Par ts  l i s t ing and source  o f  supp ly  fo r  rep lacement 
par ts  sha l l  be  fu rn ished to  the  Engineer .   The cont rac tor  sha l l  p rov ide 
two comple te  manua ls o f  a l l  mater ia ls ,  equ ipment ,  par ts ,  and 
manufac turer 's  ins ta l la t ion ,  ma in tenance and owner  manua ls ,  to  the 
Engineer  p r io r  to  f ina l  p ro jec t  acceptance.  

Al l  enc losures  sha l l  remain  c losed and locked,  and a l l  va lve  box  covers 
sha l l  be in  p lace  th roughout  the cons t ruc t ion  and landscap ing 
es tab l ishment  per iods ,  except  when ac tua l  work  is  in  p rogress  on  the 
respec t ive  un i t .  

The cont rac tor  sha l l  fu rn ish  su f f ic ien t  numbers  o f  p ressure  gauges wi th 
t i re  chucks ,  wh ich  sha l l  be  used in  the  tes t ing and necessary  ad jus tment 
o f  the  emi t te r  sys tem dur ing cons t ruc t ion and landscap ing 
es tab l ishment .  

A l l  p ressure regu la to rs  sha l l  be tes ted  a t  90-day in te rva ls th roughout 
the  cons t ruc t ion  phase and landscape es tab l ishment  phase o f  the 
cont rac t .   Regu lar  tes ts  sha l l  be  per fo rmed a  min imum of  th ree  work ing 
days  pr io r  to  regu la r ly  schedu led  pro jec t  inspec t ions .  

Plas t ic  p ipe sha l l  be del ivered  to  the  s i te  in  unbroken bund les  or  
packages and sha l l  be  wrapped such tha t  p ipe  ends  are  adequate ly 
p ro tec ted .   I f  the  p ipe  is  de l ivered  f rom a  loca l  warehouse,  the  p ipe  need 
no t  be  bund led  or  wrapped.  

Upon de l ivery  to  the  s i te ,  the  cont rac tor  sha l l  inspec t  a l l  p ipe  fo r  
poss ib le sh ipp ing damage.   Sh ipp ing s t raps  sha l l  be  removed to p revent 
damage due to  expans ion in  ho t  weather .  

A l l  copper  p ipe  requ i red  to  ins ta l l  the  back f low prevent ion  un i t  or  
fe r t i l i ze r  in jec to r  assembly  sha l l  be  type  "K, "  hard  drawn,  o f  the  s ize 
shown on the pro jec t  p lans .   Copper  f i t t ings  sha l l  be  wrought  o r  cas t ,  
and o f  the  conf igura t ion  and s ize  shown on the  pro jec t  p lans .  

Al l  PVC p ipe  and f i t t ings  sha l l  be  s to red  as  recommended by  the 
manufac turer  and as  d i rec ted  by  the  Engineer .   A l l  PVC p ipe  sha l l  be 
covered to  p revent  exposure  to  sun l igh t .   Su f f ic ien t  a i r  space sha l l  be 
prov ided be tween the  opaque cover ing mater ia l  and the  p ipe  to  p revent 
undue heat  bu i ldup and re ten t ion .  
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PVC p ipe  wh ich  has  been d isco lo red  by  exposure  to sun l igh t  o r  has  been 
scra tched,  scored or  o therwise  damaged in  hand l ing wi l l  no t  be  
acceptab le .  

Plas t ic  p ipe  and f i t t ings  sha l l  be  ins ta l led  in  accordance wi th  the 
requ i rements  spec i f ied  here in  and the  manufac turer 's  recommendat ions .  

Any  PVC f i t t ing or  n ipp le  marks  f rom any  dev ice  o ther  than a  s t rap 
t igh ten ing wrench sha l l  be removed and rep laced wi th  a  new component .   
Any  sys tem rep laced sha l l  be  re tes ted  as  here in  spec i f ied .  

No water  d is t r ibu t ion  sys tem main  p ip ing,  la te ra ls ,  o ther  p ip ing,  o r  o ther 
components  sha l l  be  ins ta l led  th rough or  beneath  new or  ex is t ing p lan t  
p i ts  o r  p lan t  mater ia l .   The min imum d is tance be tween the  p lan t  p i t  and 
p ip ing sha l l  be  12  inches .   Max imum d is tance be tween the  p lan t  p i t  and 
p ip ing sha l l  be  de termined by  max imum supp ly  lengths  as  spec i f ied  on 
the  pro jec t  p lans .  

Add i t iona l  f lush ing o f  the  i r r iga t ion  sys tem, in  add i t ion  to those 
spec i f ied ,  may be  requ i red  by  the  Engineer  to  assure  proper  func t ion  of  
the  sys tem,  inc lud ing emiss ion  po in ts .  

Tes t ing o f  the  i r r iga t ion  sys tem va lves  sha l l  be  per fo rmed a t  sys tem 
opera t ing pressure  or  60  pounds per  square  inch ,  wh ichever  is  grea ter .  

Trenches sha l l  be  excavated  to  un i fo rm grade and sha l l  be  no  wider  than 
is  necessary  fo r  the  proper  ins ta l la t ion  o f  the  p ipe,  f i t t ings  and cont ro l  
wi r ing.   The bo t tom o f  the  t rench sha l l  be  f i rm and f ree  f rom la rge  or  
sharp  rocks .  

Where  pavement  o r  o ther  imperv ious  mater ia l  i s  encountered  in  the 
excavat ion  o f  t renches ,  such mater ia l  sha l l  be  removed and wasted ,  as 
approved by  the  Engineer .   No separa te  payment  wi l l  be  made fo r  
remova l  and d isposa l .  

A l l  p ipe ,  f i t t ings  and sys tem components  sha l l  be  c lean pr io r  to 
ins ta l la t ion  and sha l l  be  main ta ined in  tha t  cond i t ion  dur ing ins ta l la t ion . 

Plas t ic  p ipe  sha l l  be  un i fo rmly  bedded and covered to  the  depth 
ind ica ted  on  the  pro jec t  p lans .   Bedd ing and back f i l l  mater ia l  sha l l  be 
compacted  by  approved water  se t t lement  methods  and,  a f te r  back f i l l ing 
has  been comple ted ,  the  sur face sha l l  be brought  to  the e leva t ion  o f  the 
ad jacent  ground.  The cont rac tor  sha l l  se lec t  a 100- foo t  sec t ion  o f  
ma in l ine  wh ich  has  been ins ta l led  and back f i l led as a  tes t  por t ion  to  be 
water  se t t led  fo r  the  Engineer 's  approva l  o f  the  water  se t t lement  method.  
The tes t  sha l l  be comple ted  and approved pr io r  to p roceed ing wi th  the 
remainder  o f  the  pro jec t .  

Requ i rements  fo r  s lack  or  "snak ing"  o f  PVC p ipe  sha l l  be  in  accordance 
wi th  the  p ipe  manufac turer 's  recommendat ion .   PVC p ipe  and f i t t ings  
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sha l l  be  c lean pr io r  to  ins ta l la t ion  and sha l l  be main ta ined in  tha t  
cond i t ion  dur ing ins ta l la t ion .  

Where  two or  more  p ip ing sys tems are  ind ica ted  on the  pro jec t  p lans  as 
ad jacent ,  they  sha l l  be p laced wi th in a  common t rench and a t  the depths 
ind ica ted .  

Where  th readed p las t ic  to  meta l  o r  p las t ic  to  p las t ic  connect ions  are 
requ i red ,  the  meta l  connect ions  sha l l  be  worked f i rs t .   A non-harden ing,  
manufac turer  recommended sea lan t / lubr ican t  compat ib le  wi th  the  p las t ic  
f i t t ings  and/or  components  sha l l  be used and the jo in t  sha l l  be  hand 
t igh tened wi th  the  f ina l  t igh ten ing no t  to exceed one tu rn  wi th  a  s t rap 
wrench. 

Threaded PVC Schedu le  80  n ipp les ,  thread-one-end (T.O.E. )  and PVC 
Schedu le  80  coup l ings ,  so lvent  we ld ,  sha l l  be used where  th readed 
p las t ic  connectors a re  requ i red .   Threaded PVC male  or  female  adapters 
a re  no t  acceptab le ,  un less  o therwise  spec i f ied .  

Cement ,  so lvents ,  th inners  and jo in t  compounds sha l l  be  compat ib le  wi th 
and o f  the  k ind  recogn ized by  the  indus t ry  as  p roper  fo r  use  wi th  the 
p las t ic  p ipe  and f i t t ings  invo lved.   So lvent  we ld  p ipe  and f i t t ings  sha l l  
be  assembled  us ing appropr ia te  p r imers  and so lvents  des ignated  by  the 
manufac turer  fo r  use  wi th  Schedu le  40  and/or  Schedu le  80  f i t t ings .  

Al l  w i re  connect ions  fo r  No.  10  or  la rger  sha l l  be  wrapped in  accordance 
wi th  the  requ i rements  o f  Subsec t ion  732-3 .02(B)  of  the  spec i f i ca t ions .   

A l l  con t ro l  va lve  boxes and pressure  regu la to r  boxes  sha l l  be labe led 
wi th  a  b rass  tag acceptable  to  the  Engineer .  

A l l  w i re  sha l l  be  tagged in  accordance wi th  the  requ i rements  of  
Subsec t ion  732-3 .02(C)  of  the  spec i f i ca t ions .   F lex ib le  condu i t  sha l l  be 
suppor ted  wi th in 12  inches  o f  any cab ine t  or  f i t t ing in  accordance wi th 
the  requ i rements  o f  NEC 350 and in  a workmanl ike manner acceptab le  
to  the  Engineer .  

A l l  sur faces  or  components  requ i r ing pro tec t ive  pain t  sha l l  rece ive  the 
f in ish  as  spec i f ied in  Sect ions  610 and 1002 o f  the  spec i f i ca t ions ,  and 
as  de termined by  the  Engineer .  

The cont rac tor  sha l l  fu rn ish  and ins ta l l  a  s tee l  post  to  mark  the  ADOT 
end caps ,  in  accordance wi th  Standard  Drawing 4-M-4 .01 ,  to a  he igh t  o f  
30  inches  wi thout  the  re f lec to r .  

At  no  t ime sha l l  any  p lan t  mater ia l ,  new or  ex is t ing,  be  a l lowed to  remain  
wi thout  water  fo r  any  per iod  wh ich  wi l l  resu l t  in  s t ress  to  the  p lan t  
mater ia l .   Any  damage to p lan t  mater ia l  because of  lack  o f  water  sha l l  
be  rec t i f ied  a t  no  add i t iona l  cos t  to  the  Depar tment.  
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Water  d is t r ibu t ion  and/or  i r r iga t ion  sys tems sha l l  be  ins ta l led ,  tes ted,  
opera t iona l  and approved by  the  Engineer  p r io r  to  ins ta l la t ion  o f  any  new 
p lan t  mater ia l .  

F lush  end caps sha l l  be  ins ta l led  as  shown on the pro jec t  p lans  or  as 
d i rec ted by the Engineer  to  p romote  good f lush ing of  the  en t i re i r r iga t ion 
sys tem.   Add i t iona l  f lush ing o f  the  i r r iga t ion  sys tem,  in  add i t ion  to  those 
spec i f ied ,  may be  requ i red  by  the  Engineer  to  assure  proper  func t ion  of  
the  sys tem inc lud ing emiss ion  po in ts .  

808-3 .04 Bedding and Cover  Mater ia l :  

Bedd ing and cover mater ia l  fo r  PVC p ip ing,  f lex ib le  emi t te r  hose and 24-
vo l t  wi r ing sha l l  con form to  the  fo l lowing gradat ion requ i rements  when 
tes ted  in  accordance wi th  Ar izona Tes t  Method 201:   

Sieve Size  Percent  Passing 
No.  4  100 

No.  16  30  -  80 
No.  50  0  -  30 

No.  100 0  -  25 
No.  200 0  -  20 .0 

 
Al l  p ip ing and 24-vo l t  wi re  sha l l  be  ins ta l led  as  deta i led  on  the  pro jec t  
p lans  and sha l l  have the  min imum cover  shown. 

Grave l  sumps, as de ta i led on  the  pro jec t  p lans ,  shal l  be  c rushed coarse 
aggregate  Number  57  conforming to  the  requ i rements  o f  AASHTO M 43.  

808-3 .05 Components:  

Components  sha l l  be  as  requ i red  by the  de ta i ls  shown on the  p lans ,  in  
the  pro jec t  Spec ia l  Prov is ions ,  as  spec i f ied  here in ,  and as  d i rec ted  by 
the  Engineer .  

(A)   Backf low Prevent ion Uni t :  

The back f low prevent ion  un i t  sha l l  be  ins ta l led  wi th  necessary  suppor ts 
as  requ i red  by  the  pro jec t  documents .   The p ip ing,  as  de ta i led  sha l l  no t  
be  cons idered as adequate  suppor t .   Shop drawings  sha l l  be  prov ided 
by  the  cont rac tor  in  accordance wi th  the  requ i rements  o f  Subsec t ion 
105.03  o f  the  spec i f i ca t ions .   The suppor ts  sha l l  rece ive  pro tec t ive  pa int  
f in ish  as  spec i f ied in  Sec t ions  610 and 1002 o f  the spec i f i ca t ions .   F ina l  
f in ish  sha l l  be  as  spec i f ied  by  the  Engineer .  

A l l  exposed p ip ing and uni t  bod ies  used in  con junc t ion  wi th  the  back f low 
preventer  and the  back f low preventer  sha l l  rece ive  a  p ro tec t ive  cover ing 
o f  insu la t ion  as  spec i f ied .  
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Access  to  a l l  dra ins ,  ven ts ,  opera tors ,  un ions or  re l ie fs  sha l l  be 
main ta ined and the  insu lat ion  sha l l  no t  res t r ic t  the ir  opera t ion .  

The back f low prevent ion un i ts  sha l l  be  tes ted in  accordance wi th  the 
requ i rements  as  spec i f ied  in  the  Manua l  o f  Cross-Connect ion  Cont ro l  
Recommended Prac t ice ,  as  pub l ished by  the  Foundat ion  fo r  Cross-
Connect ion  Cont ro l  Research ,  Un ivers i ty  o f  Southern  Ca l i fo rn ia .  

Tes t ing o f  back f low prevent ion  un i t  sha l l  be  per fo rmed by  the  au thor ized 
serv ice- tes t  personne l .   Tes t  repor ts  sha l l  be  recorded on  fo rms prov ided 
by  the  Engineer .   No separa te  payment  wi l l  be  made fo r  tes t ing.  

Tes t ing o f  back f low prevent ion  un i ts  by  au thor ized  serv ice- tes t  
personne l  sha l l  be  per fo rmed before  acceptance o f  bo th  the  cons t ruc t ion 
phase and landscape es tab l ishment  phase.  In  add i t ion ,  tes t ing sha l l  be 
per fo rmed fo l lowing any  repa i rs  o r  serv ic ing o f  un i ts .  

A l l  back f low prevent ion  dev ices  sha l l  be  in  p lace ,  tes ted  and approved 
fo r  use  by the Engineer  p r io r  to the cont rac tor  us ing water  f rom any 
po tab le  water  sys tem. 

Al l  tes t ing  sha l l  be  wi th  ava i lab le  water  p ressure  f rom the  approved 
po in ts -o f -connect ion  (P.O.C. ) ,  un less  o therwise  d i rec ted  by  the 
Engineer .   Bench tes t ing remote  f rom the  des ignated  loca t ion  o f  the  un i t  
wi l l  be  unacceptab le .  

(B)   Gate  Valve:  

Gate  va lves  sha l l  be  the  s ize(s )  as  ind ica ted  in  the  pro jec t  documents .   
Gate  va lve  s ize  sha l l  be  equa l  to  the la rger  ad jacent  p ipe  s ize  as 
ind ica ted  on  the  pro jec t  p lans .  

Al l  ga te  va lves  ins ta l led  beyond s t ruc tu re  l ines  sha l l  be  ins ta l led  wi th in 
spec i f ied  va lve  boxes .   No va lves  sha l l  be  p laced beneath  s t ruc tu res ,  
s idewalks ,  roadway sur faces  or  wi th in  s t ruc tu ra l  wa l ls  o r  co lumns un less 
shown on pro jec t  p lans  and approved by  the  Engineer .  

Concre te  suppor t  b locks  fo r  ma in l ine  ga te  va lves  sha l l  be  the  type  and 
s ize  ind ica ted  on  the  pro jec t  p lans .   Suppor t  b locks  sha l l  be  ins ta l led 
under  the  ga te  va lve  body and sha l l  no t  con tac t  o r  suppor t  the  ad jacent 
p ipe  and f i t t ings .   Support  b locks  sha l l  be  p laced on  und is tu rbed so i l  or  
so i l  wh ich  has  been compacted  as  spec i f ied  in  Subsec t ion  203-
5 .03(B) (4)  o f  the  spec i f i ca t ions .   No separa te  payment  wi l l  be  made fo r  
the  suppor t  b lock .  

Gate  va lves  ins ta l led  in  va lve  boxes  or  enc losures  be low grade sha l l  be 
exposed in en t i re ty  wi th in the  va lve box .   Ex tens ions  sha l l  be added to 
va lve  boxes  as  necessary  to  p revent  the  sur round ing so i l  o r  grave l  sump 
f rom encroach ing on  the  va lve  body  and assoc ia ted  p ip ing or  f i t t ings .  
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(C)   Quick Coupl ing Valve:  

Quick  coup l ing va lves ,  the  type  and s ize  as  de ta i led  on  the  pro jec t  p lans 
and as  spec i f ied ,  sha l l  be  ins ta l led  on  the  approved swing jo in t  r iser  
assembly .   Add i t iona l  p ipe  and/or  n ipp les  requ i red  to  comple te  the  swing 
jo in t  assembly  sha l l  be  PVC,  Schedu le  80 ;  length  sha l l  be  as  requ i red .  

Qu ick  coup l ing va lves  sha l l  be  anchored to p revent  movement  as 
de ta i led  on  the  pro jec t  p lans .  

(D)   Remote Control  Valve:  

Remote  cont ro l  va lves  sha l l  be  ins ta l led  as  de ta i led on  the  pro jec t  p lans.   
S ize  o f  va lves  sha l l  be  as  shown on the  p lans or  as  spec i f ied in  o ther 
p ro jec t  documents .  

Un less  o therwise  de ta i led or  spec i f ied ,  a l l  remote  cont ro l  va lves  fo r  use 
on  i r r iga t ion  sys tems sha l l  be  preceded by a  ga te  va lve .   The ga te  va lve 
sha l l  be the  s ize  de ta i led  or  s ized  to  the  la rger  o f  e i ther  the cont ro l  va lve 
or  the  ad jacent  p ipe .  

Remote  cont ro l  va lves ,  accompany ing ga te  va lves and o ther  requ i red 
appur tenances  sha l l  be  comple te ly  exposed and access ib le  wi th in  the 
va lve  box .   Va lve  box  ex tens ion sha l l  be  added as necessary  to  p rov ide 
va lve  access  and inspec t ion /main tenance. 

(E)   Automat ic  Contro l ler :  

Automat ic  cont ro l le rs  (or  f ie ld  sa te l l i te )  sha l l  be  ins ta l led  as  de ta i led 
and spec i f ied in  the  pro jec t  documents ,  as  recommended by  the 
manufac turer  and as  approved by  the  Engineer .  

Cont ro l le r  enc losures  sha l l  remain  c losed and locked th roughout  the 
pro jec t  dura t ion  except  when ac tua l  work  is  in  p rogress  on  the  respec t ive 
un i t .  

Any  f in ish  or  enc losure  component  damaged dur ing t ranspor t  o r  
ins ta l la t ion sha l l  be repa i red  or  rep laced as d i rec ted by  the  manufac turer  
and approved by  the  Engineer .  

Remote  cont ro l  va lve  wi re  (ground and cont ro l )  sha l l  te rmina te  wi th in 
the  au tomat ic  cont ro l le r  cab ine t  a t  a  manufac turer  supp l ied  te rmina l  
s t r ip .   A l l  connect ions sha l l  be labe led as to  func t ion  and/or  va lve 
number  as approved by the  Engineer .   Incoming e lec t r ica l  supp ly 
c i rcu i t (s )  sha l l  be  separated  f rom the  low vo l tage (24-vo l t )  c i rcu i ts  by 
approved condu i ts  o r  separa tor  pane ls  as  approved by  NEC and 
preva i l ing loca l  codes .  
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(F)   Control  and Ground Wire  (24-Vol t ) :  

Remote  cont ro l  wi re  (24-vo l t )  sha l l  be  ins ta l led  as  spec i f ied  by  the 
pro jec t  documents  and Standard  Spec i f ica t ions .  

Cont ro l  wi res  to  be  ins ta l led  th roughout  p ipe  s leeves  sha l l  be  encased 
in  PVC e lec t r ica l  condu i t  o f  appropr ia te  s ize  to  conta in  the  requ i red 
number  o f  conductors  as  de termined by  s tandard  condu i t  s iz ing tab les .   
Condu i ts  sha l l  ex tend 1 foo t  beyond each end o f  the  s leeve un less 
o therwise  no ted .  

Wi re  connect ions  a t  remote  cont ro l  va lves  and a t  f ie ld  sp l ices  sha l l  be 
made wi th  spec i f ied  wi re connectors  ins ta l led  as  recommended by  the 
manufac turer .   No f ie ld  sp l ices  o f  24-vo l t  wi r ing sha l l  be made un less 
the  length  be tween connect ions  or  sp l ices  exceeds 2 ,500 fee t .   
Necessary sp l ices  sha l l  be  made a t  remote  cont ro l  va lve  boxes  or  
separa te  sp l ice  boxes .  

Cont ro l  and ground wi re  th roughout  the  pro jec t  shal l  be  neat ly  bund led 
and taped wi th  p las t ic  e lec t r ica l  tape a t  10- foo t  in terva ls  be tween sp l ices 
and/or  connect ions  and as  d i rec ted  by  the  Engineer .  

(G)   Emit ters:  

The number  o f  emi t te rs per  r iser  c i rcu i t ,  as shown on the pro jec t  p lans,  
is  approx imate .   The cont rac tor  sha l l  add no  more than f ive  add i t iona l  
s ingle  ou t le t  emi t te rs  or  one mul t i -ou t le t  emi t te r  per  c i rcu i t ,  as  de ta i led .   
Any  add i t iona l  emi t te rs  requ i red  and exceed ing the  above ind ica ted 
amount  must  be  approved by  the  Depar tment .  

The cont rac tor  sha l l  assume fu l l  respons ib i l i t y  fo r  the  cor rec t  ins ta l la t ion 
o f  the emi t te r  sys tem,  as  here in  spec i f ied ,  and un less  i t  can show pas t  
exper ience o f  ins ta l l ing th is  type  o f  sys tem,  i t  sha l l  a r range wi th  the  
manufac turer  fo r  the serv ices  o f  a  qua l i f ied  manufac turer 's  
representa t ive to  be  on hand a t  the  s ta r t  o f  the ins ta l la t ion and as 
necessary  dur ing the  ins ta l la t ion  and tes t ing o f  the sys tem. 

The cont rac tor  sha l l  use  the  appropr ia te  ins ta l la t ion  too ls  as 
recommended by  the  respec t ive  manufac turers  fo r  cor rec t  ins ta l la t ion  of  
emi t te rs  and emi t te r  tub ing.  

(H)   Insulat ion:  

Al l  exposed p ipe ,  f i t t ings  and un i t  bod ies  used in  con junc t ion  wi th  the 
back f low preventers ,  fe r t i l i ze r  in jec to rs  and f i l te r  un i ts  as  we l l  as  a l l  
exposed p ip ing and va lves  a t  the  water  s to rage fac i l i t ies  and pumping 
fac i l i t ies  sha l l  rece ive  a  p ro tec t ive  cover ing o f  insu la t ion .   Access  to  a l l  
d ra ins ,  ven ts ,  opera tors ,  un ions  or  re l ie f ’s  sha l l  be  main ta ined and sha l l  
no t  be  res t r ic ted  in  the i r  opera t ion  by  the  insu la t ion .  
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Insu la t ion  sha l l  be  ins ta l led  in  a  workmanl ike  manner  wi th  no  vo ids  or  
open ings  wh ich  wi l l  de ter  f rom the  e f fec t iveness  o f  the  insu la t ion .  

The cont rac tor  sha l l  assume fu l l  respons ib i l i t y  fo r  the  cor rec t  ins ta l la t ion 
o f  the  insu la t ion  and sha l l  a r range wi th  the  manufacturer  fo r  the  serv ices  
o f  a  qua l i f ied  manufac turer 's  representa t ive  to  be  on  hand a t  the  s ta r t  
o f  the  insu la t ion  ins ta l la t ion  and as  necessary  dur ing ins ta l la t ion  to 
assure  proper  app l ica t ion o f  a l l  insu la t ion  mater ia ls .  

808-3 .06 Test ing Pr ior  to Backf i l l ing:  

The cont rac tor  sha l l  fu rn ish  a su f f ic ien t  number  o f  p ressure  gauges wi th 
" t i re  chucks"  wh ich  sha l l  be  u t i l i zed  in  the  tes t ing and necessary 
ad jus tment  o f  the  water  d is t r ibu t ion  sys tem dur ing cons t ruc t ion  and 
landscap ing es tab l ishment .  

At  the  comple t ion o f  the  landscap ing es tab l ishment  per iod ,  the 
cont rac tor  sha l l  de l iver  two pressure  gauges and two t i re  chucks  to the 
Engineer .   

A l l  enc losures sha l l  remain  c losed and locked and a l l  va lve  box  covers 
sha l l  be in  p lace  th roughout  the cons t ruc t ion  and landscap ing 
es tab l ishment  per iods  except  when ac tua l  work  is  in  p rogress  on  the 
respec t ive  un i t .  

When tes ts  have been comple ted  and any  necessary  repa i rs  have been 
comple ted and accepted ,  t renches  sha l l  be  back f i l led .   P ipe l ines sha l l  
be  normal ized  by  water  coo l ing the  sys tem just  p r io r  to  beginn ing 
back f i l l ing opera t ions .  

The i r r iga t ion  la te ra ls  sha l l  be  thorough ly  f lushed fo l lowing assembly  
and back f i l l ing o f  the  t rench.   A l l  la te ra ls  sha l l  r ece ive  an  add i t ional  
f lush ing pr io r  to  ins ta l la t ion  o f  the  i r r iga t ion  heads.   Add i t iona l  f lush ing 
o f  the  water  d is t r ibu t ion sys tem may be  requ i red  by  the  Engineer  to  
assure proper  func t ion  o f  the  sys tem inc lud ing i r r iga t ion  sys tem dev ices . 

The cont rac tor  sha l l  opera te  the  i r r iga t ion  sys tem automat ica l ly  fo r  a 
min imum of  f i ve  days  pr io r  to  f ina l  acceptance o f  the  cons t ruc t ion  phase 
and for  the dura t ion o f  landscape es tab l ishment  phase.   The cont rac tor  
may opera te  the  sys tem manua l ly ,  in  add i t ion  to  the  au tomat ic  mode and 
as  necessary  dur ing landscape es tab l ishment  phase,  as  approved and 
d i rec ted  by  the  Engineer .  

Any  mechan ica l  fa i lu re  o r  leak tha t  occurs  dur ing the  es tab l ishment 
per iod  sha l l  be  repa i red  or  the  de fec t ive  mater ia ls  sha l l  be  removed and 
rep laced as  d i rec ted  by  the  Engineer .   The sys tem sha l l  be  re tes ted  as 
here in  spec i f ied .  
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808-3 .07 Water  Distr ibut ion System: 

The spec i f i ca t ions  fo r  ins ta l l ing a  water  d is t r ibut ion  sys tem wi l l  be  
prov ided in  the  Spec ia l  Prov is ions .  

808-3 .08 Landscape I r r igat ion System: 

The spec i f i ca t ions  fo r  ins ta l l ing a  landscape i r r iga t ion  sys tem wi l l  be  
prov ided in  the  Spec ia l  Prov is ions .  

808-3 .09 Water  Distr ibut ion System Test ing:  

Fol lowing comple t ion  o f  the  ins ta l la t ion  o f  ma ins ,  con t ro l  va lves ,  ga te 
va lves and o ther  components ,  and a f te r  a l l  so lvent -we lded jo in ts  have 
cured  fo r  24  hours ,  the water  d is t r ibu t ion  sys tem and/or  landscape 
i r r iga t ion  sys tem sha l l  be  tes ted  in  accordance wi th the  requ i rements  o f  
the  Spec i f ica t ions  and as approved by  the  Engineer .  

Under  no  c i rcumstances  wi l l  a i r  p ressure  be  acceptab le  fo r  tes t ing.  

The cont rac tor  sha l l  f lush and b leed a l l  l ines  pr io r  to  tes t ing.   Meta l  o r  
p las t ic  caps  sha l l  be  used to  fac i l i ta te  f lush ing and tes t ing.   Back f i l l  
mater ia l  p laced on  the  l ines  sha l l  be  l imi ted  to  the quant i ty  requ i red  to 
s tab i l i ze  the  l ines  under p ressure  and to  serve  as  insu la t ion  dur ing 
tes t ing procedures .   Dur ing tes t ing,  a l l  f i t t ings  and coup l ings  sha l l  be 
v is ib le  fo r  inspec t ion .   Any  fa i lu res  ev ident  dur ing the  tes t  sha l l  be 
repa i red and the  sys tem re tes ted be fore  back f i l l ing.   The cont rac tor  sha l l  
fu rn ish  the  necessary  equ ipment  requ i red  to  per fo rm the  p ip ing tes ts .   
No add i t iona l  payment  wi l l  be  made fo r  mater ia ls  requ i red  to  per fo rm 
tes ts .  

Any  mechan ica l  fa i lu res  or  leaks  wh ich  deve lop  dur ing tes t ing sha l l  be  
repa i red or  the de fec t ive  mater ia ls  sha l l  be  removed and rep laced.   Af te r  
rep lacements  o r  repa i rs  have been made,  the  en t i re  tes t ing procedures 
sha l l  be  repeated  un t i l  i t  i s  de termined tha t  there  are  no  leaks  or  fa i lu res 
in  the  i r r iga t ion  sys tem.  

Un less  o therwise  spec i f ied  in  the  Spec ia l  Prov is ions ,  the  pressure  mains 
and sub-mains sha l l  be  sub jec ted to  a s ta t ic  p ressure  tes t  o f  100 pounds 
per  square inch gage fo r  a  min imum per iod  o f  two hours .   Dur ing th is  
t ime a l l  so lvent -we lded and th readed connect ions  and component  par ts  
sha l l  be  inspec ted  to  de termine tha t  no  leaks  ex is t .  

Af te r  ins ta l la t ion  o f  emit te r  la te ra ls  and supp ly tub ing,  bu t  be fore 
ins ta l la t ion o f  emi t te rs ,  the  emi t te r  la te ra ls  and supp ly  tub ing sha l l  be 
sub jec ted  to  one hour  o f  pressure tes t ing,  (pounds per  square  inch  gage)  
a t  max imum la te ra l  operat ing pressure  un less o therwise  d i rec ted  by  the 
Engineer ,  dur ing wh ich  t ime components  sha l l  be  inspec ted  fo r  leakage. 

Al l  va lves  sha l l  be  tes ted  in  sequence,  s ta r t ing a t  the  va lve  most  remote 
f rom the  source  o f  water  supp ly ,  to  sub jec t  the main l ines to  surge  
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p ressure .   A l l  va lves  sha l l  be  opera ted  manua l ly .   A l l  e lec t r ic  remote 
cont ro l  va lves  sha l l  a lso  be  tes ted  e lec t r ica l ly  and meet  the  sa t is fac t ion 
o f  the  Engineer  p r io r  to  bur ia l  o f  wi r ing.  

In  add i t ion  to  the  a fo rement ioned tes t ing,  the  cont rac tor  sha l l  per form 
the  var ious  tes t ing procedures  l i s ted  under  the  var ious  ind iv idua l  b id 
i tems.   These tes ts  sha l l  be  per fo rmed in  the  presence o f  the  Engineer .   
The resu l ts  o f  the  tes ts sha l l  be  documented and prov ided to the 
Engineer  a t  the  comple t ion  o f  the  tes t ing procedure .   Tes t  document 
fo rms sha l l  be  prov ided by  and/or  approved by  the  Engineer .  

808-4 Method of  Measurement:  

Water  d is t r ibu t ion  sys tems or  landscape i r r iga t ion  sys tems wi l l  be  
measured e i ther  by  the  sys tem fo r  each sys tem ins ta l led  or  by  the  un i t  
each fo r  each component  fu rn ished and ins ta l led,  wh ich  co l lec t ive ly  
compr ises the sys tem.   The app l icab le  un i t  o f  measurement  wi l l  be  as 
des ignated  in  the  b idd ing schedu le .  

808-5 Basis  of  Payment:  

The accepted  quant i t ies o f  water  d is t r ibu t ion  sys tem or  landscape 
i r r iga t ion  sys tem,  measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the 
cont rac t  un i t  p r ice  fo r  the pay  un i t  des ignated  in  the  b idd ing schedu le ,  
wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  the  i tem,  comple te  in  p lace ,  
inc lud ing excavat ion  and fu rn ish ing a l l  labor  and mater ia ls  necessary  to 
p rov ide  a  func t ion ing water  d is t r ibu t ion  sys tem or  landscape i r r iga t ion 
sys tem. 

SECTION 809 SEWERAGE SYSTEM:  

809-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing and cons t ruc t ing 
a  comple te  and funct ion ing sewerage sys tem,  inc lud ing a l l  
appur tenances ,  excavat ing,  back f i l l ing,  se t t ing o f  a l l  par ts  o f  the  sys tem 
to  the  ind ica ted  l ines  and grades ,  tes t ing the  sys tem and the  d isposa l  o f  
excess  mater ia ls ,  a l l  in  accordance wi th  the  de ta i ls  and a t  the  loca t ions 
shown on the  pro jec t  p lans  and the  requ i rements  o f  these spec i f i ca t ions .  

809-2 Mater ia ls :  

809-2 .01 Plast ic  Sewer  Pipe:  

The cont rac tor  may,  a t  i t s  op t ion ,  use  e i ther  acry lon i t r i le -bu tad iene 
s ty rene (ABS)  or  po lyv iny l  ch lo r ide  (PVC)  sewer  p ipe .   A l l  p las t ic  sewer  
p ipe  sha l l  be  SDR 35 in  the  s izes  ind ica ted  on  the  pro jec t  p lans .  
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ABS p ipe  and f i t t ings  sha l l  be  manufac tured  in  accordance wi th  the 
requ i rements  o f  ASTM D2751.   So lvent  cement  conforming to  the 
requ i rements  o f  ASTM D2235,  sha l l  be used on  a l l  ABS p las t ic  p ipe 
jo in ts .  

PVC p ipe  and f i t t ings  sha l l  be  manufac tured  in accordance wi th  the 
requ i rements  o f  ASTM D3034.   So lvent  cement  conforming to  the 
requ i rements  o f  ASTM D2564 or  e las tomer ic  rubber  r ing gasket  jo in ts 
conforming to  the  requ i rements  o f  ASTM D3212,  sha l l  be  used on  a l l  
PVC p las t ic  p ipe  jo in ts .   A l l  p ipe  jo ined wi th  rubber  r ing gasket  jo in ts 
sha l l  be the  push-on,  be l l  and sp igo t  type .   Each be l l  jo in t  sha l l  cons is t  
o f  an  in tegra l  fac to ry  made fo rmed be l l  comple te wi th  a  s ingle  rubber 
gasket .  

809-2 .02 I ron Pipe and Fi t t ings:  

Al l  i ron  p ipe  sha l l  be  duc t i le  i ron  p ipe  conforming to  AWWA Standard  C-
151.   A l l  f i t t ings  sha l l  be  e i ther cas t  i ron or  duct i le  i ron  p ipe  f i t t ings 
conforming to  AWWA Standard  C-110.   A l l  i ron  p ipe  sha l l  be  o f  the  s izes 
and c lasses  shown on the pro jec t  p lans .  

Al l  i ron  p ipe  and f i t t ings  sha l l  have an  ins ide  cement -mor ta r  l in ing 
conforming to  AWWA Standard  C-104. 

809-2 .03 Fi l ter  Fabr ic :  

Fi l te r  fabr ic  sha l l  con form to  the  requ i rements  o f  Subsec t ion  1014-4  o f  
the  spec i f i ca t ions  fo r  the  fabr ic  surv ivab i l i t y  ra t ing shown on the  pro ject  
p lans  or  spec i f ied  in  the  Spec ia l  Prov is ions .  

809-3 Construct ion Requirements:  

809-3 .01 Genera l :  

By the  t ime o f  the  precons t ruc t ion  conference,  the  cont rac tor  sha l l  
submi t  a  comple te l i s t  o f  a l l  mater ia ls  and equ ipment  tha t  i t  p roposes  to 
incorpora te  in to  the  work  and the  manufac turer ’s  p roduc t  sheets  for  each 
i tem on the l i s t  to  the  Engineer  e lec t ron ica l ly .   In  add i t ion  to the 
e lec t ron ic submiss ion ,  the  Engineer  may request  up to  three  hard 
cop ies .   The cont rac tor  sha l l  have mater ia ls  and equ ipment  cor rec t ly  
marked on  the  l i s t  and manufac turer 's  p roduc t  sheets .   The l i s t  and 
produc t  sheets  sha l l  a lso  show the  ca ta log numbers ,  manufac turer 's  
name,  mode l  numbers ,  s izes ,  capac i ty ,  comple te  spec i f i ca t ion ,  
ins t ruc t ions ,  des ign  da ta  and/or  d rawings ,  to  de termine whether  o r  no t  
each p iece o f  mater ia l  o r  equ ipment  is  acceptab le  and to assure tha t  a l l  
such  mater ia ls  and equ ipment ,  when incorpora ted in to  the  work ,  is  in  
accordance wi th  the  pro jec t  p lans  and spec i f i ca t ions .   The cont rac tor 's  
fa i lu re  to  comply  wi th  these mater ia l  submi t ta l  ins t ruc t ions  wi l l  no t  
cons t i tu te  a  t ime ex tens ion .  
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No mater ia l  o r  equ ipment  sha l l  be  ordered and work sha l l  no t  begin  un t i l  
the  mater ia l  and equ ipment  has  been approved,  in  wr i t ing,  by  the 
Engineer .  

Const ruc t ion o f  sewerage sys tems sha l l  be  governed by  the  app l icab le 
requ i rements  o f  the  ADEQ.  

Al l  p las t ic  and i ron  p ipe sha l l  be  t ranspor ted ,  hand led  and s to red  in 
accordance wi th  the  manufac turer 's  recommendat ions .   PVC p las t ic  p ipe 
sha l l  be  pro tec ted  f rom sun l igh t  wi th  an  opaque cover ing.  

Workmen and inspec tors sha l l  be  pro tec ted  f rom the  co l lapse o f  t rench 
wa l ls  dur ing the  excavat ing fo r  and the  p lac ing o f  p ipe  and sept ic  tanks,  
dur ing the  p lac ing and compact ing o f  a l l  bedd ing and back f i l l  mater ia l  
and dur ing the  de terminat ion  o f  a l l  ear th  work  densi t ies .  

809-3 .02 Manholes:  

Manho les and covers sha l l  be cons t ruc ted  in  accordance wi th  the 
requ i rements  o f  Sec t ion  505 o f  the  spec i f i ca t ions  and as  shown on the 
pro jec t  p lans .  

809-3 .03 Sept ic  Tanks:  

Sept ic  tanks  sha l l  be  cons t ruc ted in  accordance wi th  the pro jec t  p lans 
and the  cur ren t  gu idance f rom the  ADEQ.  

Sept ic  tanks sha l l  be  water  t igh t  and cons truc ted  wi th  Class  S concre te 
wh ich  has  a  28-day compress ive s t rength  o f  a t  leas t  3 ,000 pounds per 
square  inch  and Grade 40  or  be t te r  s tee l  re in fo rc ing bars .   I f  p recas t  
sep t ic  tanks  are  used,  a  b i tuminous  or  mast ic  gasket  sha l l  be  used to 
sea l  the  jo in ts  be tween each precas t  sec t ion .  

The l iqu id  depth  in  the  sept ic  tank  sha l l  no t  be less  than 4  fee t  o r  grea ter  
than 6  fee t .   The ins ide  length  o f  the  sept ic  tank  sha l l  be  be tween two 
and th ree  t imes the  ins ide  wid th .   The in le t  and ou t le t  o f  the  sept ic  tank 
sha l l  cons is t  o f  p ipe  tees  wh ich  sha l l  be  s ized  to  match  the  sewer  l ine .  

The sept ic  tank  sha l l  have th ree  access  open ings  in  the  tank  top .   One 
open ing each sha l l  be  loca ted  over  the  tank  in le t  and ou t le t  and the th i rd 
open ing sha l l  be loca ted  in  the  midd le  o f  the tank .   Concre te  ad jus tment 
r ings  sha l l  be  used as  requ i red  so  tha t  a l l  th ree  access  open ings  are 
wi th in  6  inches  o f  the  f in ished grade. 

Back f i l l  a round and over the  sept ic  tank  sha l l  be  p laced in  l i f t s  no t  
grea ter  than 12  inches  and thorough ly  compacted in  a  manner  tha t  wi l l  
no t  p lace  undue s t ra in  on the  sept ic  tank .  
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809-3 .04 Plast ic  Sewer  Pipe:  

The ins ta l la t ion  o f  so l id  wa l l  p las t ic  sewer  p ipe  sha l l  con form to  the 
requ i rements  o f  ASTM D2321. 

Trenches for  p las t ic  sewer  p ipe  sha l l  be  excavated  to  a  un i fo rm grade 
wh ich  wi l l  no t  cause undue de f lec t ion  o f  the  p ipe.   The wid th  o f  the  
t rench a t  any  po in t  be low the  top  o f  the  p ipe  sha l l  no t  be  grea ter  than 
tha t  necessary  to  p rov ide  adequate  room fo r  jo in ing the  p ipe  and 
compact ing the haunch ing and in i t ia l  back f i l l .   The t rench bo t tom sha l l  
be  f i rm and f ree  o f  la rge  or  sharp  rocks .  

Mater ia ls  fo r  the  p ipe  bedd ing,  haunch ing and in i t ia l  back f i l l  sha l l  
con form to  the  requ i rements  o f  Subsec t ion 808-3 .04  o f  the  
spec i f i ca t ions .  

Mater ia ls  fo r  p ipe  bedd ing,  haunch ing and in i t ia l  back f i l l  sha l l  be  p laced 
in  l i f t s  o f  no t  more  than 8 inches in  depth  be fore compact ion ,  and each 
l i f t  sha l l  be  compacted  to  a t  leas t  90  percent  o f  max imum dens i ty  as 
de termined in  accordance wi th  the  requ i rements  o f  the  app l icab le  tes t  
methods  o f  the  ADOT Mater ia ls  Tes t ing Manua l ,  as  d i rec ted  and 
approved by  the  Engineer.  

I f  rock  is  encountered  dur ing t rench excavat ion ,  a l l  rock  sha l l  be 
removed to  p rov ide  a  c learance o f  a t  leas t  6  inches  be low and on  each 
s ide  o f  the  p ipe  and f i t t ings .   Af te r  excavat ion  o f  a l l  rock ,  6  inches  o f  
p ipe  bedd ing mater ia l  sha l l  be  p laced in  the  bo t tom o f  the  t rench and 
compacted  to  a t  leas t  95  percent  o f  max imum densi ty  as  de termined in 
accordance wi th  the requ irements  o f  the app l icab le tes t  methods o f  the 
ADOT Mater ia ls  Tes t ing Manua l ,  as  d i rec ted  and approved by  the 
Engineer .  

Other  p ipe  bedd ing sha l l  be  a  min imum of  4  inches  in  depth  under  the 
p ipe  and sha l l  be  ins ta l led  to  ensure  adequate  suppor t  o f  the p ipe bar re l  
th roughout  i ts  en t i re  length .   The haunch ing sha l l  be  p laced comple te ly  
a round the  p ipe  up  to  the  spr ing l ine  o f  the  p ipe  and ou t  to  the 
und is tu rbed t rench wa l ls  and un i fo rmly  tamped,  avo id ing any  la te ra l  
d isp lacement  o f  the  p ipe .   The in i t ia l  back f i l l  sha l l  ex tend a  min imum of  
12  inches  over  the  top  o f  the  p ipe  and sha l l  be  care fu l ly  and un i fo rmly 
tamped.   The f ina l  back f i l l  sha l l  be  o f  excavated mater ia l  con ta in ing no 
s labs  or  p ieces  o f  rock  grea ter  than 4  inches  in  max imum d imens ions 
and sha l l  be  water  se t t led  or  mechan ica l ly  p laced as  approved by  the 
Engineer .   When completed ,  the  f ina l  back f i l l  sha l l  be  a t  the  same 
e leva t ion  as  the  ad jacent  ground sur face  and sha l l  be  passab le  by 
convent iona l  rubber  t i red  veh ic les  wi thout  greater  ru t t ing than the 
ad jacent  na tura l  ground. 

Proper  care  sha l l  be  taken to  avo id  contac t  between the  p ipe  and 
compact ion  equ ipment .   Compact ion  equ ipment  sha l l  no t  be  used d i rec t ly  
over  the  p ipe  un t i l  su f f ic ien t  back f i l l  has  been p laced to  assure  tha t  such 
equ ipment  wi l l  no t  damage or  d is tu rb  the  p ipe .   At  leas t  30  inches  o f  
back f i l l  sha l l  cover  the  p ipe  be fore  the  t rench is  whee l  loaded and at  
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leas t  48 inches  o f  back f i l l  mater ia l  sha l l  be  in p lace  be fore  compact ing 
wi th  a  hydrohammer .  

809-3 .05 I ron Pipe:  

Trench excavat ion  fo r  the i ron  p ipe  sha l l  be  no  wider  than is  necessary 
fo r  p roper  ins ta l la t ion  o f  the  p ipe .  

The t rench bo t tom sha l l  be  t rue  and even in  o rder  to  p rov ide  suppor t  fo r  
the  fu l l  length  o f  the p ipe bar re l .   Ho les fo r  the be l ls  sha l l  be prov ided 
a t  each jo in t  and sha l l  be  no  la rger  than necessary  fo r  jo in t  assembly 
and assurance tha t  the  p ipe  bar re l  wi l l  l ie  f la t  on  the  t rench bo t tom. 

I f  rock  is  encountered  dur ing t rench excavat ion ,  a l l  rock  sha l l  be 
removed to  p rov ide  a  c learance o f  a t  leas t  6  inches  be low and on  each 
s ide  o f  the  p ipe .   Af te r  excavat ion  o f  a l l  rock ,  a  6 - inch  bed o f  so i l  wh ich 
is  f ree o f  s tones ,  la rge  c lods  or  fo re ign  mat te r  sha l l  be p laced on  the  
bo t tom o f  the  t rench,  leveled  and tamped. 

The mater ia ls  fo r  p ipe bedd ing,  i f  requ i red ,  and for  the  haunch ing and 
in i t ia l  back f i l l  fo r  the  i ron p ipe  sha l l  be so i l  f ree  f rom s tones ,  la rge  c lods 
or  fo re ign  mat te r .   The back f i l l  sha l l  be  p laced comple te ly  under  the  p ipe 
haunches and up  each s ide  o f  the  p ipe  and un i fo rmly  tamped.  The 
back f i l l  sha l l  be  p laced in  l i f t s  no t  exceed ing 8  inches  in  depth ,  and each 
l i f t  sha l l  be  compacted  to  a t  leas t  90  percent  o f  max imum dens i ty  as 
de termined in  accordance wi th  the  requ i rements  o f  the  app l icab le  tes t  
methods  o f  the  ADOT Mater ia ls  Tes t ing Manua l ,  as  d i rec ted  and 
approved by the  Engineer.   The f ina l  back f i l l  sha l l  be  excavated  mater ia l  
con ta in ing no  s labs  or  p ieces  o f  rock  grea ter  than 4 inches  in  max imum 
d imens ion  and sha l l  be  water -se t t led  or  mechan ica l ly  p laced as 
approved by  the  Engineer .   When comple ted ,  the  f ina l  back f i l l  sha l l  be 
a t  the  same e leva t ion  as  the  ad jacent  ground sur face  and sha l l  be 
passab le  by  convent iona l  rubber- t i red  veh ic les  wi thout  grea ter  ru t t ing 
than the  ad jacent  na tura l  ground.  

809-3 .06 Fi l ter  Fabr ic :  

The ins ta l la t ion  o f  the  f i l te r  fabr ic  sha l l  con form to  the  requ i rements  of  
Subsec t ion  208-3  o f  the  spec i f i ca t ions .  

809-3 .07 Inspect ion and Test ing:  

The inspec t ion  and tes t ing o f  the  sewer  l ines  sha l l  be  per fo rmed 
fo l lowing fo rmal  no t ice  to  the  Engineer .   The sewer  l ines  sha l l  be 
inspec ted ,  tes ted  and accepted pr io r  to  be ing covered.   A l l  p ipe and 
f i t t ings  wi l l  be  care fu l ly  examined dur ing the  tes t ing procedure .   Any  
damaged or  de fec t ive p ipe  or  f i t t ings  tha t  a re  d iscovered dur ing or  
fo l lowing tes t ing sha l l  be repa i red or  rep laced wi th  sound mater ia l  and 
then re tes ted  un t i l  approved by  the  Engineer .   The sewer  l ine  sha l l  be 
tes ted  by  means o f  an  exf i l t ra t ion  tes t .   Th is  tes t  sha l l  be  conducted  in 
accordance wi th  the  requ i rements  as  fo l lows:  
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(A)  Plug sewer  l ine  a t  lower  end o f  sec t ion  to  be  tes ted ;  

(B)  Plug the  h ighes t  end o f  the  sewer  l ine to  be tes ted .   The 
sewer  p lug sha l l  have a  su i tab le  a i r  ven t  to  a l low t rapped a i r  
remova l ;  

(C)  Place  a  ca l ib ra ted  conta iner  a t  the  average he igh t  o f  4  fee t  
above the  f low l ine  o f  the sewer  l ine .   Check  the  sys tem fo r  
leaks  in  hoses ,  p lugs ,  ca l ib ra ted  conta iners ,  e tc . ,  wh i le  
f i l l ing th rough a  pos i t i ve  shut -o f f  va lve .   Af te r  f i l l ing the  
sewer  l ine ,  a l low one hour  fo r  absorp t ion  o f  water  and re f i l l  
sewer  l ine .   When the  water  over f lows the  ca l ib ra ted 
conta iner ,  c lose  the  input  va lve  and begin  the  tes t ;  

(D)  Record  the  e lapsed t ime to  empty  the  conta iner  o f  water  and 
ca lcu la te  the  loss  ra te  in  ga l lons  per  hour ;  and 

(E)  The ex f i l t ra t ion  ra te  f rom the  sewer  l ine sha l l  no t  exceed 
0 .158 ga l lons per inch o f  p ipe  d iameter  per  100 feet  o f  p ipe 
length  per  hour  wi th  4  feet  o f  head. 

809-4 Method of  Measurement:  

Sewerage sys tems wi l l  be  measured e i ther  as  a  s ingle  comple te  un i t  o f  
work  o r  by  the  un i t  o f  measurement  shown be low and l i s ted in  the  b idd ing 
schedu le  fo r  the  spec i f ied i tems:  

(A)  Sept ic  tanks  wi l l  be  measured e i ther  as  a  s ingle  un i t  o f  work ,  
comple te ,  o r  as  a  un i t  fo r  each tank  cons t ruc ted ; 

(B)  Sewer  p ipe  wi l l  be  measured by  the  l inear  foo t  o f  p ipe  or  as 
a  s ingle  un i t  o f  work ,  comple te ,  inc lud ing excavat ing,  
back f i l l ing,  p ipe ,  sand bedd ing and tes t ing;  

(C)  Manho les  wi l l  be  measured in  accordance wi th  the  
requ i rements  o f  Subsec t ion  505-4  o f  the  spec i f ica t ions ;  and 

(D)  F i l te r  fabr ic  wi l l  no t  be  measured fo r  payment .  

809-5 Basis  of  Payment:  

The accepted  quant i t ies o f  sewerage sys tem,  measured as  prov ided 
above, wi l l  be  pa id fo r  a t  the  cont rac t  un i t  p r ice spec i f ied  in  the  b idd ing 
schedu le ,  comple te  in  p lace .  
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SECTION 810 EROSION CONTROL AND POLLUTION PREVENTION:  

810-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  inc lude furn ish ing,  ins ta l l ing,  
ma in ta in ing,  remov ing and d ispos ing o f  temporary  e ros ion cont ro l  
measures  such as  s i l t  fences ,  check dams,  s t raw bar r ie rs ,  and o ther 
e ros ion cont ro l  dev ices or  methods as  shown in  the  Storm Water 
Po l lu t ion  Prevent ion  Plan (SWPPP)  and in  the  Spec ia l  Prov is ions .  

The work  sha l l  a lso  inc lude fu rn ish ing,  ins ta l l ing,  and main ta in ing 
permanent  eros ion  cont ro l  measures  such as  p ipe  in le t  and ou t le t  
p ro tec t ion ,  cu t  and f i l l  s lope t rans i t ions ,  headwal l  and wingwal l  
t rea tments ,  and o ther  permanent  e ros ion  cont ro l  dev ices  or  methods  as 
shown in  the  SWPPP.  

810-1 .01 Erosion Controls:  

Eros ion  cont ro ls ,  bo th  temporary  and permanent ,  sha l l  be ins ta l led  in 
accordance wi th  phas ing prov is ions  in  the  approved SWPPP and 
coord ina ted  wi th  the  re la ted  cons t ruc t ion .   

A l l  work  spec i f ied  in  th is  subsec t ion  wi l l  be temporary  fo r  use dur ing 
cons t ruc t ion ,  un less  des ignated  o therwise .  

The cont rac tor  sha l l  be respons ib le fo r  ma in ta in ing a l l  e ros ion  and 
po l lu t ion  cont ro l  dev ices  in  p roper  func t ion ing condi t ion  a t  a l l  t imes. 

When def ic ienc ies  in  the eros ion  cont ro l  dev ices  or  o ther  e lements  of  
work  l i s ted  here in  a re  no ted  by  inspec t ion  or  o ther  observa t ion ,  spec i f ied 
cor rec t ions  sha l l  be  made by  the  cont rac tor  by  the  end o f  the  day  or  
work  sh i f t ,  o r  as  d i rec ted  by  the  Engineer .  

Work  spec i f ied  here in  wh ich  is  los t ,  des t royed,  o r  deemed unacceptab le 
by  the  Engineer  as  a  resu l t  o f  the  cont rac tor 's  opera t ions  sha l l  be 
rep laced by  the  cont rac tor  a t  no  add i t iona l  cos t  to  the  Depar tment .   Work 
spec i f ied here in  wh ich  is  los t  o r  des troyed as  a resu l t  o f  na tura l  events ,  
such as  excess ive  ra in fa l l ,  sha l l  be rep laced by  the  cont rac tor  and be 
pa id  fo r  in  accordance wi th  the requ i rements o f  Subsec t ion  109.04  o f  
the  spec i f i ca t ions .  

In  cases  o f  ser ious  or  wi l l fu l  d is regard fo r  the pro tec t ion  o f  the  waters 
o f  the  U.S.  and/or  na tura l  sur round ings  by  the  contrac tor ,  the Engineer 
wi l l  immedia te ly  no t i fy  the  cont rac tor  o f  such non-compl iance.   I f  the 
cont rac tor  fa i ls  to  remedy the  s i tua t ion  wi th in  24  hours  a f te r  rece ip t  of  
such no t ice ,  the Engineer  may immedia te ly  p lace the  eros ion  and/or  
o ther  po l lu t ion cont ro l  e lements  in  p roper  cond i t ion and deduct  the  cos t  
thereo f  f rom moneys  due the  cont rac tor .  
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810-1 .02 Other-Pol lutants  Contro ls:  

The work  sha l l  inc lude imp lement ing cont ro ls  to  e l imina te  the  d ischarge 
o f  po l lu tan ts ,  such as fuels ,  lubr ican ts ,  b i tumens, dus t  pa l l ia t ives ,  raw 
sewage,  wash water ,  and o ther  harmfu l  mater ia ls ;  in to  s to rm and o ther 
o f f -s i te  waters .   The wo rk  sha l l  inc lude the  implementa t ion  o f  sp i l l  
p revent ion  and mater ia l  management  cont ro ls  and prac t ices  to  p revent 
the  re lease or  washof f  o f  po l lu tan ts .   These cont ro ls  and prac t ices  sha l l  
be  spec i f ied  in  the  SWPPP and sha l l  inc lude s torage procedures  fo r  
chemica ls  and cons t ruc t ion  mater ia ls ,  d isposa l  and c leanup procedures,  
the  cont rac tor 's  p lans  fo r  hand l ing o f  po ten t ia l  po l lu tan ts ,  and o ther 
po l lu t ion  prevent ion  measures  as  requ i red .  

Hand l ing procedures fo r  po ten t ia l  po l lu tan ts  sha l l  a lso  be inc luded in  the 
cont rac tor 's  "good housekeep ing"  p rac t ices ,  as  spec i f ied  in  Subsec t ion 
104.09  o f  the  Spec ia l  Prov is ions .  

810-2 Mater ia ls :  

810-2 .01 Si l t  Fence:  

Mater ia l  requ i rements  for  s i l t  fences ,  inc lud ing pos ts ,  wi re  suppor t  
fenc ing,  and fas teners ,  sha l l  be  in  accordance wi th  Sec t ion  915 o f  the 
spec i f i ca t ions .   Geotex t i le  fabr ic  sha l l  con form to the  requ i rements  o f  
Subsec t ions  1014-1  and 1014-8  o f  the  spec i f i ca t ions ,  except  tha t  the 
f i l te r  c lo th  sha l l  be  woven po lypropy lene,  and the  fabr ic  Apparent  
Open ing Size  sha l l  be  be tween numbers  20  and 50  U.S.  Standard  s ieve 
s izes ,  when tes ted  in  accordance wi th  ASTM D4751.  

810-2 .02 Compost  Stabi l izat ion:  

Compost  s tab i l i za t ion  sha l l  cons is t  o f  composted organ ic  vegeta t ive  
mater ia ls  s tab i l i zed  wi th  a  tack ing agent  and used fo r  e ros ion  cont ro l .  

Compost  mater ia l  sha l l  be  dark  b rown in  co lor  wi th  the  parent  mater ia l  
composted  and no  longer v is ib le .   The s t ruc tu re  sha l l  be  a  mix tu re  o f  
f ine  and med ium s ize  par t ic les  and humus c rumbs.   The max imum 
par t ic le  s ize  sha l l  be  wi th in  the  capac i ty  o f  the  cont rac tor ’s  equ ipment 
fo r  app l ica t ion  to the  cons t ruc ted  s lopes .   The odor  sha l l  be tha t  o f  r ich 
humus wi th  no  ammonia  or  anaerob ic  odors .  

Compost  sha l l  a lso  meet  the  fo l lowing requ i rements :  
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Pr io r  to  fu rn ish ing on  the  pro jec t ,  compost  mu lch  samples  sha l l  be  tes ted 
fo r  the spec i f ied mic rob io logica l  and nu t r ien t  cond i t ions ,  inc lud ing 
matur i ty  and s tab i l i t y ,  by a  tes t ing labora tory  approved fo r  tes t ing o f  
o rgan ic  mater ia ls .   Cer t i f ied  labora tory  tes t  resu l ts  sha l l  be submi t ted  to 
the  Engineer  fo r  approva l .  

Tack ing agent  sha l l  be  a  na tura l ly  occur r ing organ ic  compound and be 
non tox ic .   I t  sha l l  be  a p roduc t  typ ica l ly  used fo r  b ind ing so i l  and mulch 
in  seed ing or  e ros ion  cont ro l  opera t ions .   Approved types  sha l l  cons is t  
o f  muc i lage or  gum by dry  we igh t  as  ac t ive ingred ient  ob ta ined f rom guar 
o r  p lan tago.   The tack ing agent  sha l l  be  labe led  indica t ing the  type  and 
muc i lage pur i ty .  

The cont rac tor  sha l l  have the  tack ing agent  swe l l  vo lume tes ted  by  an 
approved tes t ing labora tory  us ing the  USP method.   The s tandard  swe l l  
vo lume sha l l  be  cons idered a t  30  mi l l i l i te rs  per  gram.   Mater ia l  sha l l  
have a  swe l l  vo lume o f  a t  leas t  24  mi l l i l i te rs  per  gram.   Cer t i f ied  
labora tory  tes t  resu l ts  sha l l  be  fu rn ished to  the Eng ineer  fo r  each 
sh ipment  o f  homogenous cons is tency  to  be  used on  pro jec t  a reas  or  as  
d i rec ted by the  Engineer.   Tack ing agent  ra tes  sha l l  be ad jus ted to 
compensate  fo r  swe l l  vo lume var ia t ion .   Mater ia l  tes ted  wi th  lesser 
vo lume sha l l  have the  tack ing agent  ra te  inc reased by  the  same 
percentage o f  decrease in  swe l l  vo lume f rom the  standard  30  mi l l i l i te rs 
per  gram.   Mater ia l  tes ted wi th  grea ter  vo lume may reduce tack ing agent 
ra tes  by  the  same percentage o f  inc rease in  swe l l  vo lume f rom the 
s tandard  30  mi l l i l i te rs  per  gram.   Tack ing  agent  sha l l  be  pure  mater ia l  
wi thout  o ther  s ta rches ,  benton i te ,  o r  o ther  compounds tha t  wou ld  a l te r  
the  swe l l  vo lume tes t  resu l ts  o f  muc i lage,  o r  the e f fec t iveness o f  the 
tack ing.  

810-2 .03 Riprap and Rock Mulch:  

Riprap fo r  cu t  and f i l l  t rans i t ions des ignated  on the  p lans sha l l  be 
angu lar  in  shape and shal l  con form to  the requ i rements  o f  Sec t ion  913 
o f  the  spec i f i ca t ions .  Un less  o therwise  spec i f ied ,  r ip rap  fo r  cu t  and f i l l  
t rans i t ions  sha l l  con form to  gradat ion  A or  B in  the  tab le  be low,  as 
des ignated  on  the  pro jec t  p lans .  

COMPOST  MATERIAL 
Cat ion  Exchange Capac i ty  (CEC)  Greater  than 50  meq/100g 
Carbon:  Ni t rogen Rat io  Less  than 20 :1 
PH (o f  ex t rac t )  6  –  8 .5 
Organ ic  Mat te r  Conten t  Greater  than 25% 
Tota l  Ni t rogen (no t  added)  Greater  than 1% 
Humic  Ac id  Greater  than 5% 

Matur i ty  Index Greater  than 50% on Matur i ty  
Index  a t  a  10 :1  ra t io  

Stab i l i t y  Less  than 100 mb 02/Kg 
compost  d ry  so l ids  –  hour 
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Sieve Size  Percent  Passing Gradat ion A Gradat ion B 
6 inch 12  inch 90  -  100 

4 .24  inch 9  inch 70  -  85 
3  inch 6  inch 30  -  50 
2  inch 4  inch 5  -  15 
1  inch 2  inch 0  -  5 

 
Rock  mulch fo r  p ipe in le t  and ou t le t  p ro tec t ion ,  headwal l  and wingwal l  
t rea tment ,  and rock  check  dams sha l l  be angu lar  in  shape and sha l l  
con form to the requ i rements  o f  Sec t ion  803 o f  the  spec i f i ca t ions .  Rock 
mulch  sha l l  be  in  accordance wi th  gradat ion C be low,  un less  o therwise 
spec i f ied .   Sec t ion  803 o f  the  spec i f i ca t ions  requ i rements  fo r  use  o f  p re-
emergent  herb ic ide  and fo r  pos t -p lacement  water ing o f  rock  mulch  sha l l  
no t  app ly  to  rock  mulch app l ied  under  Sec t ion  810 o f  the  spec i f i ca t ions .  

Gradat ion C Rock Mulch ( f ractured/crushed rocks in angular  
shape)  

Sieve Size  Percent  Passing 
3.75  inch 100 
2 .5  inch 50  -  75 
2  inch 30  -  50 
1  inch 10  -  20 

 
810-2 .04 Sand Bags:  

Sand bags ,  when f i l led ,  sha l l  measure  approx imately  24  inches  long by 
16  inches  wide  by  4  inches  th ick .   Bags  sha l l  be  manufac tured  f rom 
po lypropy lene,  po lye thy lene,  or  po lyamide woven fabr ic  wi th  the 
fo l lowing charac ter is t ics :  

Un i t  Weigh t ,  Min imum,  oz .  per  sq.  yd .  4  
Mu l len  Burs t  St rength : ,  Exceed ing,  ps i  300 
Ul t rav io le t  Stab i l i t y ,  Exceed ing,  % 70 

 
Mater ia l  used to  f i l l  sand bags  sha l l  be  c lean sand or  a  c lean sandy so i l  
f ree  o f  s i l t ,  as  approved by  the  Engineer .  

810-2 .05 Erosion Control  Blankets:  

(A)   Genera l :  

Eros ion  cont ro l  b lankets  sha l l  cons is t  o f  temporary ,  degradab le ,  ro l led 
eros ion-cont ro l  p roduc ts o f  shor t - te rm or  ex tended- te rm dura t ion ,  
composed o f  na tura l  f ibers  mechan ica l ly  o r  s t ruc tura l ly  bound together 
wi th  na tura l  o r  po lymer  ne t t ing to  fo rm a  cont inuous  mat r ix .  

Eros ion  cont ro l  b lankets  o f  shor t- te rm dura t ion  sha l l  have a  min imum 
one-year  degradat ion  per iod  fo r  bo th  the  ne t t ing and f ibers ,  and be 
composed o f  100 percent  v i rg in  aspen exce ls io r  wood f ibers o r  100 
percent  agr icu l tu ra l  s t raw.   Ex tended- te rm eros ion  cont ro l  b lankets  sha l l  
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have a  min imum two-year degradat ion  per iod  fo r  the  ne t t ing and f ibers ,  
and be  composed o f  heavy-du ty  exce ls io r  b lankets ,  o r  a  mix  o f  70 
percent  s t raw and 30  percent  coconut  f ibers ,  or  100 percent  coconut 
f ibers .   Heavy-duty exce ls io r  b lankets  used in the  ex tended- te rm 
ca tegory  sha l l  have a  min imum weigh t  o f  0 .7  pounds per  square  yard .   
A l l  o ther  types  o f  b lankets,  whether  fo r  shor t - te rm or  ex tended- te rm use,  
sha l l  have a  min imum weigh t  o f  0 .5  pounds per  square  yard .  

F ibers  fo r  shor t - te rm erosion  cont ro l  b lankets  sha l l  be  encased top  and 
bo t tom wi th  photodegradab le  po lypropy lene or  100-percent 
b iodegradab le  na tura l  o rgan ic  f iber  ne t t ing,  as  spec i f ied  on the  p lans .   
Shou ld  the p lans  no t  spec i fy  type  o f  ne t t ing fo r  shor t - te rm b lankets ,  
f ibers  sha l l  be  encased wi th  photodegradab le  po lypropy lene.   F ibers fo r  
ex tended- te rm b lankets  sha l l  be  encased wi th in  e i ther  a  heavy  du ty  UV-
s tab i l i zed  top  ne t t ing (b lack)  and bo t tom net t ing (green) ,  o r  two UV-
s tab i l i zed  ne t t ings  (b lack) .   A l l  ne t t ing fo r  ex tended- te rm b lankets  sha l l  
be  photodegradab le  po lypropy lene.  

Eros ion  cont ro l  b lankets  sha l l  a lso  conform to  the  fo l lowing 
requ i rements :  

Property  Test  Method Short -Term 
Durat ion 

Extend-Term 
Durat ion 

Min imum mass per  un i t  
a rea  (ounces /sq.  yd . )  ASTM D6475 8  8*  

Min imum Th ickness** 
( inches) ASTM D5199 0 .25 0 .25 

Min imum Tens i le  
St rength  ( lbs . / f t )  * * *  ASTM D5035 75x75 100x100 

Notes :  
 
*Heavy  du ty  b lankets shal l  have a  min imum mass per  un i t  a rea  o f  11 
ounces  per  square  yard .  
* *Numer ica l  va lue  represents  to ta l  th ickness  o f  b lanket ,  inc lud ing 
ne t t ing.  
* * *Numer ica l  va lue  represents  min imum average tes t  resu l t  in  e i ther 
d i rec t ion .  

 
The cont rac tor  sha l l  p rov ide  Cer t i f i ca tes  o f  Ana lys is ,  in  accordance wi th 
Subsec t ion  106.05  o f  the  spec i f i ca t ions ,  fo r  a l l  e rosion  cont ro l  b lankets .  

F iber  co lo r  sha l l  be  na tura l  un less  o therwise  spec i f ied  in  the  spec ia l  
p rov is ions .  

F ibers  sha l l  be f ree o f  weed seed, and sha l l  be locked in p lace  to  fo rm 
a  mat  o f  cons is ten t  th ickness .   Eros ion  cont ro l  b lankets  us ing s t raw sha l l  
con form to  the  requ i rements  o f  Subsec t ion 810-2 .05(B)  o f  the 
spec i f i ca t ions .   F ibers  sha l l  remain  even ly  d is t r ibu ted  over  the  en t i re 
a rea  o f  the  b lanket  a f te r  be ing p laced on  the  s lope.  
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Eros ion  cont ro l  b lankets  sha l l  be fu rn ished in  4 - foo t  to  8 - foo t  wide  ro l ls ,  
and sha l l  be  wrapped wi th  su i tab le mater ia l  to  protec t  aga ins t  mo is tu re 
and ex tens ive  u l t rav io le t  exposure  pr ior  to  p lacement .   

Each ro l l  sha l l  be labe led to  p rov ide  su f f ic ien t  iden t i f i ca t ion  fo r  qua l i ty  
con t ro l  purposes .  

Stap les  sha l l  be  U-shaped,  11  gauge s tee l  wi re ,  and sha l l  be  1 inch wide  
by  6  inches  long or  2  inches  wide  by  8  inches  long.  

(B)   Straw Cert i f icat ion:  

Al l  wheat  s t raw sha l l  be  f ree  f rom nox ious  weeds in  compl iance wi th  the 
s tandards  and procedures o f  the  Ar izona Crop Improvement  Assoc ia t ion 
(ACIA)  o r  the  Nor th  Amer ican Weed Management  Assoc ia t ion  (NAWMA).   
The cont rac tor  sha l l  p rov ide  documenta t ion  tha t  the  produc t  con ta in ing 
wheat  s t raw was manufac tured  so le ly  f rom s t raw cer t i f ied  as  f ree  o f  
nox ious weeds by  the  ACIA or  NAWMA.  Such cer t i f i ca t ion sha l l  be 
prov ided to the Engineer  p r io r  to de l ivery  o f  the  produc ts to  the  pro ject  
s i te .   Produc ts  us ing wheat  s t raw wi thout  such cert i f i ca t ion  wi l l  no t  be  
acceptab le .  

810-2 .06 Sediment  Logs,  Sediment  Watt les ,  and Fiber  Rol ls :  

(A)   Genera l :  

Sediment  logs ,  sed iment  wat t les ,  and f iber  ro l ls  sha l l  be  manufac tured 
or  cons t ruc ted  ro l ls  o f  f iber  mat r ix ,  secured wi th  ne t t ing,  and used fo r  
the  purpose o f  con t ro l l ing eros ion  by  s lowing h igh  f low water  ve loc i ty  
and t rapp ing s i l t  sed iments .   Net t ing  fo r  f iber  ro l ls  and sed iment  wat t les 
sha l l  have a  min imum durab i l i t y  o f  one year a f te r  ins ta l la t ion ,  and sha l l  
be  t igh t ly  secured a t  each end o f  the  ind iv idua l  ro l ls .   A l l  wheat  s t raw 
used in  sed iment  logs ,  sed iment  wat t les ,  and f iber  ro l ls  sha l l  comply 
wi th  the  requ i rements  o f  Subsec t ion  810-2 .05(B)  of  the  spec i f i ca t ions .  

The un i t  we igh t  fo r  wat t les  and f iber  ro l ls  sha l l  be  0.144 pounds per  inch 
o f  d iameter  per  l inear  foo t .   Sed iment  log un i t  we igh t  sha l l  be  0 .167 
pounds per  inch  o f  d iameter  per  l inear  foo t .   The min imum weigh t  per  
l inear  foo t  fo r  sed iment  logs ,  wat t les ,  and f iber  ro l ls  sha l l  be  de termined 
by  mul t ip ly ing the  spec i f ied  d iameter  o f  the  dev ice  by  the  appropr ia te 
un i t  we igh t ,  in  pounds per  inch  o f  d iameter  per  l inear  foo t ,  as  spec i f ied 
above. 

Net t ing a t  each end o f  sed iment  logs  and wat t les  sha l l  be  secured wi th 
meta l  c l ips  o r  kno t ted  ends  to  assure  f iber  conta inment .  

(B)   Sediment  Logs:  

Sediment  logs  sha l l  be  cons t ruc ted  o f  100 percent  cur led- f iber  aspen 
wood exce ls io r  wi th  in te r lock ing barbs ,  and wi th  80  percent  (±10 
percent )  o f  the  f iber  a t  leas t  6  inches  in  length .   Net t ing sha l l  cons is t  o f  
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long- te rm degradab le ,  open weave,  p las t ic  o r  na tura l  f iber  conta inment 
mesh,  wi th  a  max imum 1- inch  by 1- inch  gr id .   Sed iment  logs  may a lso 
be  f i l led  wi th  compost  conforming to  the  requ i rements  o f  Subsec t ion  810-
2 .02  o f  the spec i f i ca t ions .   Mesh sha l l  be  photodegradab le o r  
b iodegradab le  wi th  a l i fe  expec tancy o f  12  to 24  months .   Sed iment  logs 
sha l l  be  twenty  inches  in d iameter .   Un less  approved by  the  Engineer ,  
sed iment  logs  sha l l  be  10 fee t  (±10 percent )  in  length .  

(C)   Sediment  Watt les:  

Sediment  wat t les  sha l l  be  manufac tured  ro l ls  composed o f  weed- free,  
100-percent  agr icu l tu ra l  wheat  o r  r ice  s t raw,  o r  exce ls io r  wood f iber ,  
encased in  a  tube o f  long-te rm photodegradab le  p las t ic  o r  b iodegradab le 
na tura l  f iber  ne t t ing wi th  a  max imum 1- inch  by  1- inch  gr id .   Sed iment  
wat t les  sha l l  have nominal  d iameters o f  9 ,  12 ,  o r  18 inches ,  wi th  lengths 
f rom 7  to  25 fee t ,  as  spec i f ied  on  the  p lans .   F ibers  sha l l  be  even ly 
d is t r ibu ted  th roughout  the wat t le .  

Wat t les  composed o f  wheat  s t raw sha l l  con form to  the  requ i rements  o f  
Subsec t ion  810-2 .05(B)  o f  the  spec i f i ca t ions .   Wheat  s t raw wat t les 
wi thout  the  spec i f ied  cer t i f i ca t ion  wi l l  no t  be  acceptab le .  

(D)   Fiber  Rol ls :  

Fiber  ro l ls  sha l l  be  cons t ruc ted  f rom heavyweigh t  manufac tured b lankets 
cons is t ing o f  wood exce ls io r ,  s t raw,  o r  coconut  f ibers ,  o r  any 
combina t ion  o f  such f ibers ,  mechan ica l ly  o r  s t ruc tura l ly  bound together 
wi th  na tura l  o r  po lymer ne t t ing to  fo rm a cont inuous  mat r ix .   B lankets 
used to  cons t ruc t  f iber  ro l ls  sha l l  be  be tween 6 .5  and 8  fee t  wide  by 
approx imate ly  50  fee t  long.   Wood exce ls io r  b lankets  sha l l  have 80 
percent o f  i t s  f ibers  equa l  to  o r  grea ter  than 6  inches .   B lankets  used to 
cons t ruc t  the f iber  ro l ls  sha l l  have photodegradab le p las t ic  o r  
b iodegradab le  na tura l  ne t t ing,  w i th  a  max imum 1- inch  by  1- inch  gr id ,  on 
a t  leas t  one s ide .  

F iber  ro l ls  con ta in ing any  amount  o f  wheat  s t raw sha l l  con form to  the 
requ i rements  o f  Subsec t ion  810-2 .05(B)  o f  the  spec i f i ca t ions .   F iber 
ro l ls  wi th  wheat  s t raw tha t  a re  no t  cer t i f ied  as  spec i f ied  here in  wi l l  no t  
be  acceptab le .  

The cont rac tor  sha l l  p roduce f iber  ro l ls  by  ro l l ing the  b lankets  a long the i r  
wid th  to  p roduce 50- foo t  lengths ,  and secur ing the ro l ls  wi th  ju te  twine  
spaced a t  6 .5 - foo t  in terva ls  a long the  ro l l  fo r  the fu l l  length  and a t  6  
inches  f rom each end.   I f  shown on the  p lans  or  d i rected  by  the  Engineer ,  
the  cont rac tor  sha l l  cu t  the  b lankets  be fore ro l l ing to  p roduce comple ted  
f iber  ro l l  lengths  o f  be tween 14  and 50 fee t .   The nomina l  d iameter  of  
the  f in ished ro l ls  sha l l  be  9 ,  12 ,  o r  18  inches ,  as  spec i f ied  on  the  p lans .   
Over lapp ing o f  more  than one b lanket  may be  requ i red  to  ach ieve  la rger 
d iameters .   When over lapp ing is  requ i red ,  the  end o f  one b lanket  sha l l  
over lap  6  inches  on to  the end o f  the  nex t  b lanket  pr io r  to  ro l l ing.  
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810-2 .07 Sediment  Control  Berms:  

Sediment  cont ro l  berms sha l l  cons is t  o f  so i l  ob ta ined f rom wi th in  the 
pro jec t  l imi ts ,  o r  compost,  o r  bo th ,  as  ca l led  fo r  on the  p lans .  

Compost  and tack ing agent  used in  sed iment  cont ro l  berms sha l l  
con form to the mater ia l  requ i rements  o f  Subsec t ion  810-2 .02  o f  the 
spec i f i ca t ions .  

810-3 Construct ion Requirements:  

The cont rac tor  sha l l  imp lement  the SWPPP th roughout  the  pro jec t ,  as 
spec i f ied  in  Subsec t ion  104.09  o f  the  Spec ia l  Provis ions .  

Eros ion  cont ro l  fea tures  sha l l  be  temporary  o r  permanent ,  as  des ignated 
here in .   Temporary  e ros ion  cont ro l  fea tures  spec i f ied  fo r  remova l  a t  the 
end o f  the  pro jec t  sha l l  become the  proper ty  o f  the  cont rac tor ,  un less 
des ignated  by  the  Engineer  to  be  le f t  for  permanent  use .  

810-3 .01 Si l t  Fences:  

Ins ta l la t ion  and main tenance requ i rements  fo r  s i l t  fences  sha l l  be 
accordance wi th  Sec t ion 915 o f  the  spec i f i ca t ions ,  un less  o therwise 
spec i f ied .  

810-3 .02 Compost  Stabi l izat ion:  

Compost  s tab i l i za t ion  sha l l  be  app l ied  as shown on the  p lans  or  as 
d i rec ted  by  the  Engineer .    

810-3 .03 Riprap and Rock Mulch:  

Riprap used in  cu t  and f i l l  t rans i t ions ;  and rock  mulch  t rea tments  for  
p ipe  in le ts  and ou t le ts ,  headwal ls  and wingwal ls ,  and rock  check  dams; 
sha l l  be  ins ta l led  in  accordance wi th  the  pro jec t  p lans  and de ta i ls  o r  as 
d i rec ted  by  the  Engineer .  

Rock  sha l l  be  ins ta l led  so  as  to  conform to  and comple te ly  cover  the 
t rea tment  a rea  shown on the  p lans  wi th  a  un i fo rm,  cohes ive  rock  un i t .   
The rock  sha l l  no t  impede f low in to  the  t rea tment  a rea  and sha l l  be 
fea thered a t  the  ou t f low. 

Accumula ted  debr is  sha l l  be  removed and d isposed o f  by the cont rac tor  
a f te r  each ra in  s to rm,  o r  as  d i rec ted  by  the  Engineer .  

P ipe  t rea tments ,  headwal l  and wingwal l  t rea tments ,  and cu t  and f i l l  
t rans i t ions  are  permanent  p ro jec t  fea tures  wh ich  sha l l  remain  in  
cont inuous  serv ice  a f te r  ins ta l la t ion  and pro jec t  comple t ion .  
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Rock  check  dams sha l l  remain  in  serv ice  un t i l  the  seed ing work  
commences or  un t i l  they are  no  longer  needed,  as  approved by the 
Engineer .   When use o f  a  rock  check  dam is  d iscont inued,  the  mater ia ls  
sha l l  be  removed and wasted  on  s i te  in  a  manner  tha t  wi l l  no t  impede 
des igned dra inage f lows,  as  approved by  the  Engineer .  

810-3 .04 Sand Bags:  

The work  sha l l  inc lude fu rn ish ing sand bags  and sand,  p repar ing the  
f i l led  bags ,  and ins ta l l ing f i l led  sand bags  where  shown on the  p lans  or  
as  approved by  the  Engineer .  

Sand bags  in  the  v ic in i ty  o f  curbs  and ca tch  bas ins sha l l  be  ins ta l led  to  
2  inches  be low the  he igh t  o f  the  ad jacent  curb  to  a l low dra inage in to  the 
ca tch  bas in .   When sed iment  depth  beh ind  the sand bags  reaches  3 
inches ,  the  sed iment  shal l  be  removed and d isposed o f  in  accordance 
wi th  loca l ,  s ta te ,  and federa l  laws and permi t  requ i rements .  

Sand bag fea tures  sha l l  remain  in  serv ice  un t i l  d is tu rbed areas  have 
been s tab i l i zed ,  as  d i rec ted  by  the  Engineer .  

When the  use  o f  a  sand bag fea ture  is  d iscont inued,  a l l  mater ia ls  sha l l  
be  removed and become the  proper ty  o f  the  cont ractor .   Dur ing remova l ,  
a l l  sed iment  sha l l  be  d isposed o f ,  and the  area  res tored  to  a  f in ished 
cond i t ion  as  shown on the  p lans ,  or  as  d i rec ted  by the  Engineer .  

810-3 .05 Erosion Control  Blankets:  

(A)   Genera l :  

Eros ion  cont ro l  b lankets  sha l l  be  ins ta l led  in  accordance wi th  the  pro jec t  
p lans  and de ta i ls ,  o r  as  d i rec ted  by  the  Engineer  in  accordance wi th  the 
manufac turer ’s  ins t ruc t ions .  

For  s lope ins ta l la t ions  shor t - te rm dura t ion  b lankets ,  as  spec i f ied  in 
Subsec t ion  810-2 .05  o f  the  spec i f i ca t ions ,  sha l l  be  used fo r  s lopes  f rom 
4 :1  (hor izon ta l  to  ver t ica l )  to  2 :1 .   Ex tended- te rm b lankets  sha l l  be  used 
fo r  s lopes  s teeper  than 2:1 .   For  channe l  ins ta l la t ions  eros ion  cont ro l  
b lankets  sha l l  con form to  the  requ i rements  fo r  ex tended- te rm dura t ion .  

The cont rac tor  sha l l  coord ina te  wi th  the  b lanket  supp l ie r  fo r  a  qua l i f ied  
representa t ive  o f  the  b lanket  supp l ie r  to  be  present a t  the  job  s i te  a t  the 
s ta r t  o f  ins ta l la t ion  to  p rov ide  techn ica l  ass is tance as  needed. 

(B)   Slope Insta l la t ions:  

Eros ion  cont ro l  b lankets  sha l l  be  or ien ted  in ver t ica l  s t r ips  and anchored 
wi th  6 - inch  long s tap les  in  cohes ive  so i l  and 8- inch  long s tap les  in  non-
cohes ive  so i l .   A 2- to -5  inch  over lap ,  o r  as  requ i red  by  the  manufac turer ,  
sha l l  be requ i red  fo r  s ide seams.   A 6- inch over lap,  sh ingle -s ty le ,  sha l l  
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be  requ i red  fo r  b lanket  ends .   The d is t r ibu t ion  o f  s tap les  sha l l  be  as 
recommended by  the  manufac turer .   A 6- inch  deep by  6- inch  wide  t rench 
sha l l  be  loca ted  a t  the  top  o f  the  s lope.   The erosion  cont ro l  b lankets 
sha l l  be  s tap led  to  the  bo t tom o f  the  t rench wi th  s tap les  spaced 6  inches 
apar t  across  the  wid th  o f  the  b lanket .  The t rench sha l l  then  be  back f i l led 
and compacted . 

(C)   Channel  Insta l la t ions:  

For  channe l  ins ta l la t ions,  e ros ion  cont ro l  b lankets  sha l l  be  ins ta l led 
para l le l  to  the  f low o f  water .   The f i rs t  b lanket  sha l l  be  centered 
longi tud ina l ly  in  mid-channe l  and anchored wi th  s tap les ,  as 
recommended by  the  manufac turer .   Subsequent  b lankets  sha l l  fo l low 
f rom channe l  cen ter  ou tward .  

The d is t r ibu t ion  o f  s tap les  sha l l  be  as  recommended by  the 
manufac turer .  

Success ive  lengths  o f  e ros ion  cont ro l  b lankets  sha l l  be  over lapped a 
min imum of  6  inches  wi th  the  ups t ream end on  top.   Stap le  the  over lap 
across the  end o f  the  over lapp ing lengths  wi th  s taples  spaced 6  inches 
apar t .  

A 6- inch  deep by 6- inch  wide  t rench sha l l  be located  a t  the  ups t ream 
and top  o f  s ide  s lope te rmina t ions  o f  the  b lankets.   The eros ion  cont ro l  
b lankets sha l l  be s tap led  to  the bo t tom o f  the t rench,  wi th  s tap les  spaced 
6  inches  apar t  across  the  wid th  o f  the  b lanket .   The t rench sha l l  be 
back f i l led  and compacted.  

810-3 .06 Sediment  Logs,  Sediment  Watt les ,  and Fiber  Rol ls :  

(A)   Sediment  Logs:   

Sediment  logs  sha l l  be  ins ta l led  in channe l  bo t toms,  a round ca tch 
bas ins ,  as  check  dams,  o r  on  s lopes ,  as  shown on the  p lans  or  as 
d i rec ted  by  the  Engineer  in  accordance wi th the  manufac turer ’s  
ins t ruc t ions .   Sed iment  logs  sha l l  be  secured wi th  1- inch by  1- inch  by 
46- inch hardwood s takes p laced wi th  a  max imum spac ing o f  2  fee t  on 
center ,  o r  as shown on the  p lans .   Each s take  sha l l  be  in te r twined wi th 
the  ne t t ing on  the  downstream s ide  o f  the  log and dr iven  approx imate ly 
2  fee t  be low f in ished grade.   Un less o therwise spec i f ied ,  so i l  sha l l  be 
tamped aga ins t  the  ups t ream s ide o f  the  log to  assure  tha t  s to rm water  
is  fo rced to  f low th rough the  log ra ther  than under  i t .  

Sed iment  logs  ins ta l led  in  d ra inage channe l  bo t toms sha l l  be 
perpend icu la r  to  the  f low o f  the  water ,  and sha l l  con t inue up  the  channe l  
s ide  s lope 2  fee t  above the  h igh  water  f low l ine .   Spac ing o f  the logs  
sha l l  be  as  spec i f ied  in  the  p lans .  

When sed iment  logs  are used to  cons t ruc t  check  dams,  the logs  p laced 
on  the  ground sha l l  be  bur ied  4  to  6  inches  deep as  shown on p lans .  
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Logs  p laced on  s lopes  sha l l  be  ins ta l led  in  a  2  inch deep by  5  inch  wide 
anchor  t rench.   The ends  o f  ad jacent  logs  shal l  be  abut ted  t igh t ly  
together  so  tha t  water  cannot  undermine the  logs .  

(B)   Sediment  Watt les:   

Sediment  wat t les  sha l l  be  ins ta l led  on  s lopes  as  shown on the  p lans ,  
and in accordance wi th  the  manufac turer ’s  ins t ruct ions ,  o r  as d i rec ted 
by  the  Engineer .   Sed iment  wat t les  sha l l  be  secured wi th  wooden s takes 
as  shown on the p lans .   The ends o f  ad jacent  watt les  sha l l  be abut ted 
t igh t ly  together .  

(C)   Fiber  Rol ls :   

Fiber  ro l ls  sha l l  be  ins ta l led  on  s lopes as  shown on the  p lans ,  and in 
accordance wi th  the manufac turer ’s  ins truc t ions ,  o r  as d i rec ted  by  the 
Engineer .   I f  no  spac ing is  shown on the  p lans ,  f iber  ro l ls  sha l l  be  p laced 
as  spec i f ied  in  the  tab le  be low.   F iber  ro l ls  sha l l  be ins ta l led in  a 2 - inch 
deep by  5- inch  wide  anchor  t rench.   F iber  ro l ls  sha l l  be  secured wi th 
wooden s takes  hav ing a  3 /4 - inch  by  3 /4 - inch  min imum cross-sec t iona l  
d imens ion  and 3- foo t  min imum length ,  o r  as  shown on the  p lans .   Each 
s take  sha l l  be  dr iven  th rough the  center  o f  the  f in ished f iber  ro l l ,  spaced 
a  max imum of  3  fee t  apar t ,  and dr iven  approx imate ly  2  fee t  in to  the 
ground.   The ends  o f  ad jacent  ro l ls  sha l l  be  abut ted  together .  

Fiber  Rol l  Spacing Table  
Slope (Hor izonta l  to Ver t ica l )  Spacing ( feet )  

Less  than 6 :1 50 
6 :1  to  4 :1 25 

Greater  than 4 :1  and less 
than 2 :1 17 

2 :1  to  less  than 1 :1 10 
1 :1  and grea ter  5  

 
810-3 .07 Sediment  Control  Berms:  

Sediment  cont ro l  berms sha l l  be  ins ta l led  as  shown on the  p lans .   The 
berm sha l l  be  cons idered a  temporary  e ros ion cont ro l  p ro tec t ion 
measure .   As  d i rec ted  by  the  Engineer ,  the  contrac tor  sha l l  remove 
segments  o f  the  berm wi th in  a reas  tha t  have been success fu l ly  re -
vegeta ted  pr io r  to  a l lowing t ra f f i c  opera t ions .  

810-4 Method of  Measurement:  

Si l t  Fence wi l l  be  measured in  accordance wi th  Subsec t ion 915-5  o f  the 
spec i f i ca t ions .  

Compost  s tab i l i za t ion wi l l  be  measured by  the  cub ic  yard  o f  app l ied  and 
tacked compost  mater ia l .  
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Pipe  In le t /Out le t  Trea tment ,  Headwal l  and Wingwal l  Trea tment ,  and 
Rock  Check  Dams wi l l  be measured per cub ic yard o f  rock mulch .   Cut 
and Fi l l  Trans i t ions  wi l l  be  measured per  cub ic  yard  o f  r ip rap .  

Sand bags  wi l l  be  measured per  each f i l led  sand bag p laced in to  serv ice . 

Eros ion  cont ro l  b lankets  wi l l  be  measured by  the  square  yard  o f  to ta l  
ground area  covered.  

Sed iment  logs ,  sed iment  wat t les ,  and f iber  ro l ls  wi l l  be  measured by  the 
l inear  foo t .  

Sed iment  cont ro l  berms wi l l  be  measured by  the  l inear  foo t  a long the 
center  l ine  o f  the  berm,  para l le l  to  the  ground sur face .  

810-5 Basis  of  Payment:  

Si l t  Fence wi l l  be  pa id  fo r  in  accordance wi th  Subsec t ion  915-6  o f  the 
spec i f i ca t ions ,  except  that  no  separa te  measurement  and payment  wi l l  
be  made fo r  remova l  o f  sed iment ,  the cos t  be ing cons idered a  par t  of  
con t rac t  i tems.  

The accepted quant i ty  o f  rock  check dams, measured as prov ided above, 
wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  cub ic  yard  o f  rock  mulch ,  
wh ich  pr ice sha l l  be fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace ,  
inc lud ing a l l  excavat ion ;  p repara t ion ;  and furn ish ing,  ins ta l l ing,  
ma in ta in ing,  f ina l  remova l ,  and d isposa l  o r  d ispers ion ,  inc lud ing 
re tu rn ing the  area  to  a  natura l  cond i t ion ,  as  approved by  the  Engineer .  

The accepted  quant i ty  of  P ipe  In le t /Out le t  Trea tment ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  cub ic  yard 
o f  rock  mulch ,  wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work ,  
comple te  in  p lace ,  inc lud ing a l l  excavat ion ;  p repara t ion ;  and fu rn ish ing,  
ins ta l l ing,  and main ta in ing o f  Pipe  In le t /Out le t  Trea tment ,  as  approved 
by  the  Engineer .  

The accepted  quant i ty  o f  Headwal l  and Wingwal l  Trea tment ,  measured 
as  prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  cub ic 
yard  o f  rock  mulch ,  wh ich pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work,  
comple te  in  p lace ,  inc lud ing a l l  excavat ion ;  p repara t ion ;  and fu rn ish ing,  
ins ta l l ing,  and main ta in ing o f  Headwal l  and Wingwal l  Trea tment ,  as 
approved by  the  Engineer.  

The accepted  quant i ty  o f  Cut  and Fi l l  Trans i t ions ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  cub ic  yard  o f  r ip rap ,  
wh ich  pr ice sha l l  be fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace ,  
inc lud ing a l l  excavat ion ;  p repara t ion ;  and fu rn ish ing,  ins ta l l ing,  and 
main ta in ing o f  Cut  and Fi l l  Trans i t ions ,  as  approved by  the  Engineer .  

The accepted  quant i t ies of  sand bags ,  measured as prov ided above,  wi l l  
be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  each sand bag,  wh ich  pr ice  
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sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace ,  inc lud ing a l l  
excavat ion ;  p repara t ion ;  and fu rn ish ing,  ins ta l l ing,  ma in ta in ing,  f ina l  
remova l ,  and d isposa l  o f  temporary  sand bags ,  inc lud ing re tu rn ing the 
area  to  a  na tura l  cond i t ion ,  as  approved by  the  Engineer .   No separa te 
measurement and payment  wi l l  be made fo r  remova l  o f  sed iment ,  the  
cos t  be ing cons idered a  par t  o f  con t rac t  i tems. 

The accepted  quant i t ies o f  e ros ion  cont ro l  b lankets ,  measured as 
prov ided above, wi l l  be pa id  for  a t  the contrac t  un i t  p r ice  per  square  
yard ,  wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te  in  
p lace ,  inc lud ing a l l  excavat ion  and prepara t ion ;  and fu rn ish ing,  
ins ta l l ing,  and main ta in ing the  eros ion  cont ro l  b lankets ,  as  approved by 
the  Engineer .   Such un i t  b id  p r ice  sha l l  be  cons idered fu l l  compensat ion 
fo r  e i ther  shor t - te rm or  ex tended- te rm b lankets .   No add i t iona l  payment  
wi l l  be  made fo r  techn ica l  ass is tance prov ided by  representa t ives  o f  the  
b lanket  supp l ie r ,  the  cos t  be ing cons idered as  inc luded in  the  un i t  b id 
p r ice .  

The accepted  quant i t ies  o f  sed iment  logs ,  sed iment  wat t les ,  and f iber  
ro l ls ,  measured as prov ided above, wi l l  be  pa id fo r  a t  the  cont rac t  un i t  
p r ice  per  l inear foo t ,  wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  a l l  labor,  
inc lud ing excavat ion ,  p repara t ion ,  and ins ta l la t ion,  and a l l  mater ia ls ,  
too ls ,  s takes ,  equ ipment ,  and inc identa ls  necessary  fo r  fu rn ish ing and 
ins ta l l ing the  dev ices ,  comple te  in  p lace ,  as  approved by  the  Engineer .  
No add i t iona l  payment  wi l l  be  made fo r  sed iment logs  used as  check 
dams,  the  cos t  be ing cons idered as  inc luded in  the  un i t  b id  p r ice  pa id 
fo r  sed iment  logs .  

The accepted quant i t ies  of  compost s tab i l i za t ion ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  cub ic  yard  of  
compost  mater ia l  app l ied  and tacked,  as  d i rec ted  by  the  Engineer .  Such 
pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace ,  
inc lud ing a l l  mater ia ls ,  p repara t ion ,  ins ta l la t ion ,  tack ing,  ma in tenance, 
and remova l  o f  the  compost -s tab i l i za t ion  area .  

The accepted  quant i t ies o f  sed iment  cont ro l  berms,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inear  foo t ,  
regard less  o f  the type  o f  mater ia l  used. Such pr ice sha l l  be fu l l  
compensat ion  fo r  the  work ,  comple te in  p lace ,  inc lud ing a l l  mater ia ls ,  
p repara t ion ,  compact ion ,  ins ta l la t ion ,  and main tenance,  and remova l  o f  
the  sed iment  cont ro l  berm.  

No add i t iona l  measurement  o r  payment  wi l l  be  made fo r  temporary 
fea tures  subsequent ly  des ignated  by  the  Engineer as  permanent ,  the 
cos t  be ing cons idered as  inc luded in  the  un i t  b id  p r ice .  

No add i t iona l  measurement  o r  payment  wi l l  be  made fo r  assoc ia ted 
ear thwork ,  ground prepara t ion ,  over lapp ing,  s takes ,  s i l t  and  debr is  
remova l  and d isposa l ,  o r  ma in tenance,  the  cos t  be ing cons idered as 
inc luded in  the  un i t  b id  p r ice .  
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SECTION 901 MOBILIZATION:  

901-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  p repara tory  work  and 
opera t ions ,  inc lud ing bu t  no t  l imi ted  to ,  the  movement  o f  personne l ,  
equ ipment ,  supp l ies  and inc identa ls  to the pro jec t  s i te ;  the 
es tab l ishment  o f  a l l  o f f i ces ,  bu i ld ings  and o ther  fac i l i t ies  necessary  fo r  
work  on  the  pro jec t ,  and fo r  a l l  o ther  work  and opera t ions  tha t  must  be 
per fo rmed and cos ts  incur red  pr io r  to  beginn ing work  on  the  var ious 
i tems on the  pro jec t  s i te .  

901-2 Blank:  

901-3 Blank:  

901-4 Method of  Measurement:  

Mobi l i za t ion  wi l l  be  measured fo r  payment  by  the  lump sum as  a  s ingle  
comple te  un i t  o f  work .  

901-5 Basis  of  Payment:  

Payment  fo r  mob i l i za t ion ,  measured as  prov ided above,  wi l l  be  made a t  
the  cont rac t  lump sum pr ice ,  wh ich  sha l l  be  fu l l  compensat ion  fo r  
supp ly ing and fu rn ish ing a l l  mater ia ls ,  fac i l i t ies  and serv ices  and 
per fo rming a l l  the  work  invo lved as  spec i f ied  here in .  

Par t ia l  payments  under  th is  i tem wi l l  be  made in  accordance wi th  the 
fo l lowing prov is ions .  Reference here in  to  the  ad jus ted  cont rac t  sha l l  
mean the  or ig ina l  con t ract  amount  exc lus ive  o f  mob i l i za t ion :  

(A)  The f i rs t  payment  o f  the  lump sum pr ice  fo r  mob i l i za t ion  wi l l  
be  pa id a f te r  the  Precons t ruc t ion  Conference prov ided tha t  
a l l  submiss ions  requ i red under  Subsec t ion  108.03  o f  the 
spec i f i ca t ions  are  submi t ted  by  the  cont rac tor  a t  the 
Precons t ruc t ion  Conference to  the  sa t is fac t ion o f  the 
Engineer .   The amount  pa id  fo r  the  f i rs t  par t ia l  payment  wi l l  
be  in  accordance wi th  Tab le  901-1 ;  

(B)  The second payment o f  the  lump sum pr ice  fo r  mob i l i za t ion 
wi l l  be  made when the  Engineer  has  de termined tha t  a 
s ign i f i can t  amount  o f  equ ipment  has  been mob i l i zed  to  the  
pro jec t  s i te  wh ich  wi l l  be  used to  per fo rm por t ions  o f  the 
cont rac t  work .   The amount  pa id  fo r  the  second par t ia l  
payment  wi l l  be  in  accordance wi th  Tab le  901-1 ;  

(C)  The th i rd  payment  o f  the  lump sum pr ice  fo r  mob i l i za t ion  wi l l  
be  made on the f i rs t  es t imate  fo l lowing complet ion  o f  5 
percent o f  the  ad jus ted  cont rac t .  Such percentage 
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de terminat ion wi l l  no t  inc lude par t ia l  payments  fo r  mater ia l  
on  hand.  The amount  pa id  fo r  the  th i rd payment  wi l l  be  in  
accordance wi th  Tab le  901-1 ;  

(D)  The four th  payment  o f  the  lump sum pr ice  for  mob i l i za t ion 
wi l l  be  made on the f i rs t  es t imate  fo l lowing complet ion  o f  10 
percent o f  the  ad jus ted  cont rac t .  Such percentage 
de terminat ion wi l l  no t  inc lude par t ia l  payments  fo r  mater ia l  
on  hand.  The amount  pa id  fo r  the  four th  payment  wi l l  be  in  
accordance wi th  Tab le  901-1 ;  and 

(E)  The to ta l  sum o f  a l l  payment  sha l l  no t  exceed the  or ig ina l  
con t rac t  lump sum pr ice  fo r  mob i l i za t ion ,  regard less  o f  the 
fac t  tha t  the  cont rac tor  may have,  fo r  any  reason,  shut  down 
i ts  work  on  the  pro jec t  o r  moved i ts  equ ipment  away f rom the  
pro jec t  and back  aga in .  

TABLE 901-1  
AMOUNT ALLOWED FOR MOBILIZATION DURING 

THE LIFE OF THE CONTRACT 
Contract  

Amount:  $  
% Of  

Contract  Basis  of  Payment  

0 -  5 ,000,000 12% *  
25% o f  the  lump sum pr ice  fo r  

mob i l i za t ion  or  3% o f  the  or ig ina l  
con t rac t  amount ,  wh ichever  is  less .  

5 ,000,000 + 10% *  
25% o f  the  lump sum pr ice  fo r  

mob i l i za t ion  or  2 .5% o f  the  or ig ina l  
con t rac t  amount ,  wh ichever  is  less .  

Note :  
 
*  I f  the  pr ice b id  for  mob i l i za t ion  exceeds th is  percentage,  
 any  excess  wi l l  be  pa id to  the  cont rac tor  upon comple t ion 
 o f  the  cont rac t .  

 
The ad jus tment  p rov is ions  in  Sec t ion  104 o f  the  spec i f i ca t ions  and the 
re ten t ion  o f  funds  prov is ions  in  Sec t ion  109 o f  the spec i f i ca t ions  sha l l  
no t  app ly  to  the  i tem o f  mob i l i za t ion .  

When o ther  cont rac t  i tems are ad jus ted  as  prov ided in  Sec t ion  104 o f  
the  spec i f i ca t ions ,  and i f  the  cos ts  app l icab le  to such i tems o f  work 
inc lude mob i l i za t ion  cos ts,  such mob i l i za t ion  cos ts  wi l l  be  cons idered as 
recovered by  the  cont rac tor  in  the  lump sum pr ice  pa id  fo r  mob i l i za t ion ,  
and wi l l  be  exc luded f rom cons idera t ion  in  de termin ing compensat ion 
under  Sec t ion  104 o f  the  spec i f i ca t ions .  

When mob i l i za t ion  is  no t  inc luded as  a  cont rac t  i tem,  fu l l  compensat ion 
fo r  any  necessary  mob i l i za t ion  requ i red  wi l l  be cons idered as  inc luded 
in  the  pr ices  pa id  fo r  the  var ious  cont rac t  i tems invo lved and no 
add i t iona l  compensat ion  wi l l  be  made.  
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SECTION 902 CHAIN LINK FENCE:  

902-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
cons t ruc t ing cha in l ink fence and ga tes a t  the  loca t ions and in 
accordance wi th  the  de ta i ls  shown on the  p lans .   Cha in  l ink  fence sha l l  
be  e i ther  Type 1  or  2  and sha l l  be  cons t ruc ted  in accordance wi th  the 
requ i rements  o f  these spec i f i ca t ions .  

The type and he igh t  o f  cha in  l ink  fence to be  cons truc ted  wi l l  be  shown 
on the  pro jec t  p lans .  

Cha in  l ink  fabr ic  sha l l  be  cons t ruc ted  o f  e i ther  z inc-coated  s tee l  o r  
a luminum-coated  s tee l .   Pos ts ,  hardware  and f i t t ings  sha l l  be  e i ther 
z inc-coated  s tee l  or  a luminum-coated  s tee l .   The op t ion  used sha l l  be 
the  same on any  one pro jec t .  

The work  under  th is  sec t ion  sha l l  a lso  inc lude cons t ruc t ing cha in  l ink 
fence and ga tes  f rom sa lvage.  

902-2 Mater ia ls :  

902-2 .01 Genera l :  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted  fo r  a l l  mater ia ls  except 
fo r  Subsec t ion  902-2 .08 o f  the  spec i f i ca t ions .   Barbed Wire  wi l l  be 
sampled  and tes ted  in  accordance wi th  methods  used by  the  Depar tment 
and wi l l  requ i re  wr i t ten  approva l  by  the  Engineer  p r io r  to  be ing 
incorpora ted  in to  the  work .  

902-2 .02 Posts:  

(A)   Genera l :  

Posts  sha l l  be  round p ipe,  H-sec t ion  or  ro l l - fo rmed and sha l l  con form to 
the  nomina l  d imens iona l  requ i rements  shown on the  p lans .   In  add i t ion ,  
the  mater ia l  o f  wh ich  pos ts  are  fabr ica ted  sha l l  have a  nomina l  
th ickness ,  be fore  ga lvan iz ing,  o f  no t  less  than 0 .111 inches .   The op t ion 
o f  pos t  type  used sha l l  be the  same on any  one pro jec t .  

Pos ts  sha l l  have prov is ions  to  secure ly  ho ld  the top  tens ion  wi re  in  
pos i t ion  and a l low fo r  remova l  and rep lacement o f  a  pos t  wi thout  
damaging the  top tens ion wi re .   Tubu lar  pos ts  sha l l  be  f i t ted  wi th  ra in -
proo f  tops .  
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(B)   Round Pipe:  

Pipe sha l l  be z inc-coated (ga lvan ized)  round s tee l  p ipe  conforming to 
the  requ i rements  o f  ASTM A53,  Type E or  S,  Grade A,  Standard  Weigh t ,  
Schedu le  40  or  sha l l  be  round p ipe  conforming to  a l l  o f  the  requ i rements  
o f  AASHTO M 181 fo r  Grade 2  p ipe .   In  add i t ion ,  Grade 2  p ipe  fu rn ished 
wi th  an  organ ic  topcoat sha l l  have a separa te chromate  chemical  
t rea tment  o f  15  mic rograms per  square  inch  app l ied  to  the  z inc  coat ing 
pr io r  to  app l ica t ion  o f  the organ ic  topcoat .  

(C)   H-Sect ion Posts:  

H-sec t ion  pos ts sha l l  be manufac tured f rom s teel  con forming to the 
min imum requ i rements  o f  AASHTO M 223,  Grade 42,  and sha l l  meet  the 
z inc  coat ing,  s t rength  and d imens iona l  requ i rements  o f  AASHTO M 181 
fo r  Type I ,  Grade 1  s tee l  pos ts .  

(D)   Rol l  Formed Posts:  

Rol l  fo rmed pos ts  sha l l  be  manufac tured  f rom s tee l  sheet  and s t r ip  
conforming to  the min imum requ i rements  o f  ASTM A570,  Grade 45  and 
sha l l  meet  the  s t rength  and d imens iona l  requ i rements  o f  AASHTO M 181 
fo r  Type I  ro l l - fo rmed pos ts .   The requ i red  coat ing sha l l  be  a  ho t -d ip  z inc 
coat ing in  accordance wi th  the  requ i rements  o f  AASHTO M 181 fo r  Grade 
1  s tee l  pos ts o r  a  coat ing sys tem meet ing the  ex ter io r  coa t ing 
requ i rements  o f  AASHTO M 181 fo r  Grade 2  round stee l  pos ts  cons is t ing 
o f  a  ho t -d ip  z inc  coat ing,  chromate  chemica l  t rea tment ,  and organ ic 
topcoat .  

902-2 .03 Concrete:  

Concre te  fo r  pos t  foo t ings  sha l l  be  u t i l i t y  concre te  conforming to  the 
requ i rements  o f  Sec t ion  922 o f  the  spec i f i ca t ions .  

902-2 .04 Fence Fabr ic:  

Stee l  wi re  cons t i tu t ing the fence fabr ic  sha l l  meet the  min imum break ing 
s t rength  shown in  Tab le 2  o f  AASHTO M 181 fo r  Type I  o r  I I  w i re when 
tes ted  in  accordance wi th  AASHTO T 68 .  

Cha in  l ink  fence fabr ic  sha l l  be  e i ther z inc-coated or  a luminum-coated 
s tee l  wi re  fence fabr ic .   Z inc-coated  s tee l  fabr ic  sha l l  con form to  the 
requ i rements  o f  ASTM A392,  Class  1  coat ing.   A luminum-coated  s tee l  
fabr ic  sha l l  con form to  the  requ i rements  o f  ASTM A491,  wi th  a  min imum 
weigh t  o f  coa t ing o f  0 .40  ounces  per  square  foo t  o f  wi re  sur face  area .   
The wi re  used for  a luminum-coated  cha in l ink  fence fabr ic  sha l l  be 
coated  be fore  weav ing in to  fabr ic .   The wi re  used in  the  manufac ture  o f  
the  fabr ic  sha l l  be  11  gauge fo r  a l l  fence fabr ic  60  inches or  less in  
he igh t  and sha l l  be  n ine gauge fo r  fabr ics  grea ter  than 60  inches  in 
he igh t .  

TABLE OF CONTENTS INDEX



SECTION 902 

1023 
 

Cha in  l ink  fence fabr ic  sha l l  be  woven th roughout  in  the  fo rm o f  
approx imate ly  2 - inch  square  mesh.   Fabr ic  60  inches  or  less  in  he igh t  
sha l l  be  fu rn ished wi th  knuck l ing on  one se lvage and barb ing on  the 
o ther ,  and fabr ic  over 60 inches sha l l  be fu rn ished wi th  barb ing on bo th  
se lvages .  

902-2 .05 Tension Wire  and Fabr ic  Fasteners:  

Tens ion  wi re  sha l l  be  seven gauge (0 .177 inch  d iameter )  co i l  spr ing s tee l  
wi re  o f  good commerc ia l  qua l i ty  wi th  a  min imum tens i le  s t rength  of  
75 ,000 pounds per  square  inch ,  and sha l l  be  z inc-coated  or  a luminum-
coated .   Z inc-coated  s tee l  wi re  sha l l  have a  minimum coat ing o f  0 .8 
ounces  per  square  foo t  o f  uncoated  wi re  sur face .   A luminum-coated  s tee l  
wi re  sha l l  have a  min imum coat ing o f  0 .4  ounces  per  square  foo t  of  
uncoated  wi re  sur face .  

T ie  wi res ,  hog r ings  and pos t  c l ips  sha l l  be  z inc-coated  or  a luminum-
coated  s tee l  o f  good commerc ia l  qua l i ty  and sha l l  be  o f  the  same 
d iameter  and break ing s t rength  as  the  fence fabr ic  be ing fas tened.   The 
min imum weigh t  o f  z inc-coat ing sha l l  con form to the  requ i rements  o f  
ASTM A641,  Class  3 .   The min imum weigh t  o f  a luminum coat ing sha l l  be 
0 .4  ounces  per  square  foo t  o f  wi re  sur face  area .  

902-2 .06 Truss Rods and T ighteners: 

Truss  rods  and t igh teners  sha l l  be  fabr ica ted  f rom commerc ia l  qua l i ty  
s tee l  and sha l l  be  z inc-coated  in  accordance wi th the  requ i rements  o f  
AASHTO M 111.   Truss  rods  sha l l  be  3 /8 - inch  d iameter  ad jus tab le  rods .   
Truss  t igh teners  sha l l  have a  s t rap  th ickness  o f  not  less  than 1 /4  inch . 

902-2 .07 Miscel laneous Fi t t ings and Hardware:  

Struc tura l  bars ,  s t re tcher  bar  bands ,  pos t  caps and misce l laneous 
hardware  sha l l  be  fabr icated  f rom commerc ia l  qua l i ty  s tee l  and sha l l  be 
z inc-coated  in  accordance wi th  the requ i rements o f  AASHTO M 111.   
St re tcher  bars  sha l l  be  3 /16- inch  by  3 /4 - inch  s tee l  f la t  bars .   St re tcher  
bar  bands  sha l l  be  1 /8 - inch  by  1- inch  pre formed s tee l  bands .  

902-2 .08 Barbed Wire  and Barbed Wire  Support  Arm:  

Barbed wi re  fo r  use  wi th  Type 2  cha in  l ink  fence sha l l  con form to  the 
requ i rements  o f  Subsec t ion  903-2 .04(A)  o f  the  spec i f i ca t ions .  

Barbed wi re  suppor t  a rm sha l l  be  o f  the  type  shown on the  p lans ,  sha l l  
be  fabr ica ted  f rom commerc ia l  qua l i ty  s tee l ,  and sha l l  be z inc-coated  in 
accordance wi th  the  requ i rements  o f  AASHTO M 111.  
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902-2 .09 Gates: 

Gates  sha l l  be  o f  the  s izes  shown on the  p lans .   Gates  grea ter  than 8  
fee t  in  wid th  sha l l  have a ver t ica l  member  ins ta l led a t  the  midway po in t  
o f  the  ga te .  

Gate  f rames sha l l  be  cons t ruc ted  o f  no t  less  than 1-1 /2  inch  s tee l  p ipe 
and in te r io r  ver t ica l  members  sha l l  be  cons t ruc ted o f  no t  less  than 1-
inch  p ipe .   P ipe  sha l l  be  z inc-coated  s tee l  p ipe conforming to  the 
requ i rements  o f  ASTM A53,  Standard  Weigh t ,  Schedu le  40 ,  o r  sha l l  be 
round p ipe  conforming to  a l l  o f  the  requ i rements  of  AASHTO M 181 fo r  
Class  2  p ipe .  

Gate  f rames sha l l  be  fas tened together  a t  the corners by we ld ing.   
Weld ing sha l l  be  per fo rmed in  accordance wi th  the requ i rements  o f  the 
Amer ican Weld ing Soc ie ty ,  St ruc tura l  Weld ing Code,  D1.1-80  and as 
mod i f ied  by AASHTO Standard Spec i f ica t ions  fo r  Weld ing o f  St ruc tura l  
Stee l  Highway Br idges .  

Truss  rods  and t igh teners  fo r  the ga te  f rames sha l l  con form to  the  
requ i rements  spec i f ied  here in  under  Subsec t ion  902-2 .05  o f  the 
spec i f i ca t ions .  

Fabr ic  fo r  the  ga tes  sha l l  be  o f  the  same k ind  used fo r  the  ad jo in ing 
cha in  l ink  fence and sha l l  be  a t tached to  the  ga te f rame by  the  use  o f  
s t re tch  bars ,  s t re tcher  bands  and t ie  wi res  as  spec i f ied  under  Subsec t ion 
902-3 .03  o f  the  spec i f ica t ions .  

Gates  sha l l  be  hung by  a t  leas t  two s tee l ,  duc t i le  i ron  or  ma l leab le  i ron 
h inges  no t  less  than 3  inches  in  wid th ,  so  des igned as  to  secure ly c lamp 
to  the ga te  pos t  and permi t  the  ga te to  be  swung back  aga ins t  the fence.  

Gates  sha l l  be  prov ided wi th  a  combina t ion  s tee l ,  duc t i le  i ron  or  
ma l leab le  i ron  ca tch  and lock ing a t tachment  wh ich  wi l l  no t  ro ta te  a round 
the  la tch  pos t .   Stops  to  ho ld ga tes  open sha l l  be  prov ided where 
requ i red .  

902-3 Construct ion Requirements:  

902-3 .01 Genera l :  

In  a reas  where  there  is  l i ves tock ,  the  cont rac tor  sha l l  take  a l l  measures 
necessary  to  res t r ic t  the l i ves tock  to  the  land where  i t  i s  be ing kept .   The 
cont rac tor  sha l l  fu rn ish  a l l  mater ia ls  and cons t ruc t  temporary  fence,  
ga tes  and ca t t le  guards  as  may be  necessary  to  res t r ic t  the  l i ves tock  as 
spec i f ied .  

Ex is t ing fences  tha t  a re  to  remain  in  p lace  and wh ich  have been 
damaged by  the  cont rac tor 's  opera t ions  sha l l  be  rep laced or  res to red  by 
the  cont rac tor  a t  no  add i t iona l  cos t  to  the  Depar tment  in  accordance wi th  
the  prov is ions  o f  Subsec t ion  107.12  o f  the  spec i f i ca t ions .  
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The cont rac tor  sha l l  c lear the  fence l ines  o f  a l l  ear th ,  t rees ,  b rush  and 
o ther  obs t ruc t ions  wh ich in te r fe re  wi th  the  proper  cons t ruc t ion  o f  the 
fences ,  un less  the  Engineer  o rders  cer ta in  t rees  to  remain  in  p lace .   
Disposa l  o f  removed mater ia l  sha l l  be  in  accordance wi th  the 
requ i rements  o f  Subsec t ion  201-3 .02  o f  the  spec i f ica t ions .   Clear ing the  
fence l ine  sha l l  be  wi th in  the  h ighway r igh t -o f -way.   Fence sha l l  be 
cons t ruc ted  wi th in  the  h ighway r igh t -o f -way as  shown on the  p lans .  

902-3 .02 Set t ing Posts:  

L ine  pos ts  sha l l  be  spaced a t  no t  more  than 10- foot  in te rva ls measured 
f rom center  to  center  o f  pos ts  and such measurement  sha l l  be  made 
para l le l  to  the  s lope o f  the  na tura l  ground. 

End,  in te rmed ia te  and corner  pos t  assembl ies  sha l l  be  as  shown on the 
p lans .   In te rmed ia te  pos t  assembl ies  sha l l  be  spaced a t  500- foo t  
in te rva ls  o r  midway be tween pu l l  pos ts  when the  d is tance be tween such 
pos ts  is  less  than 1 ,000 fee t  and more  than 500 fee t .  

A l l  pos ts  sha l l  be  p laced in  a  ver t ica l  pos i t ion ,  except  in  unusua l  
loca t ions  where  the  Engineer  may d i rec t  tha t  the  pos ts  be  se t  
perpend icu la r  to the  ground sur face .   A l l  pos ts  shal l  be  se t  in  concre te 
foo t ings  conforming to  the  de ta i ls  shown on the  p lans  and c rowned a t  
the  top  to  shed water .  

Fence fabr ic  o r  wi re  sha l l  no t  be  a t tached to  the  posts  un t i l  the  concre te 
has  cured  a  min imum of  72  hours .  

At  loca t ions where  a  change in  the ver t ica l  a l ignment  o f  the fence l ine 
fo rms an  angle  o f  de f lec t ion  o f  10  degrees  or  more ,  a  corner  pos t  
assembly  sha l l  be  prov ided.   A change in  the  hor izon ta l  a l ignment  o f  the 
fence l ine  where  the  angle  o f  de f lec t ion  is  30  degrees  or  more  sha l l  be 
cons idered as  a  corner  and a  corner  pos t  assembly  sha l l  be  ins ta l led .  

902-3 .03 Insta l l ing Fence Fabr ic:  

Chain  l ink  fence fabr ic  sha l l  be  fas tened on  the  ou tward  fac ing s ide  o f  
the  pos ts ,  un less  o therwise  spec i f ied  by  the  Engineer .   The fabr ic  sha l l  
be  s t re tched tau t  and fastened to  the  pos ts  and be tween pos ts  the  top 
and bo t tom edges o f  the  fabr ic  sha l l  be  fas tened to  the  tens ion  wi res .   
The tens ion  wi res  sha l l  be  s t re tched t igh t  and ins ta l led  on  a  s t ra igh t  
grade be tween pos ts .   The d is tance f rom the top  o f  the  fabr ic  to  the top 
tens ion  wi re  sha l l  be  2  inches  max imum. 

The fabr ic  sha l l  be fas tened to  end,  corner ,  la tch,  ga te  and pu l l  pos ts 
wi th  s t re tcher  bars  and s tre tcher  bar  bands .   St re tcher  bar  bands  sha l l  
be  spaced a t  in te rva ls  no t  exceed ing 14  inches .   The fabr ic  sha l l  be 
fas tened to  the  l ine  pos ts  wi th  the  wi res  or  pos t  c l ips  spaced a t  in te rva ls  
no t  exceed ing 14  inches  and to the  tens ion  wi res  wi th  the  wi res  or  hog 
r ings  spaced a t  18  inches center  to  center .  
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Se lvage a t  bo t tom o f  cha in  l ink  fence fabr ic  shal l  be  barbed,  un less 
o therwise  spec i f ied .   Se lvage a t  top  o f  cha in  l ink  fence fabr ic  sha l l  be 
barbed fo r  he igh ts  over  60  inches ,  and sha l l  be  knuck led fo r  he igh ts  60 
inches  or  less .  

902-3 .04 Barbed Wire:  

Barbed wi re  fo r  Type 2  fence sha l l  be  pu l led  tau t  be fore  be ing 
permanent ly  a t tached to the  barbed wi re  ex tens ion  arms and to the 
pos ts .   Barbed wi re  across  the  top  o f  a  ga te  f rame sha l l  be  made tau t  by 
means o f  eye  bo l ts  o r  ra tchet  bands  a t  each end. 

A max imum of  two  sp l ices  on  barbed wi re  wi l l  be  a l lowed be tween post  
assembl ies  bu t  no t  on  the same wi re .   No sp l ic ing wi l l  be  a l lowed wi th in  
100 fee t  o f  a  pu l l  pos t .  

902-3 .05 Construct  Chain Link Fence f rom Salvage:  

Por t ions  o f  the ex is t ing cha in  l ink  fence,  inc lud ing ga tes ,  des ignated  fo r  
remova l  and sa lvage sha l l  be  cons t ruc ted  a t  the  new loca t ions  shown on 
the  pro jec t  p lans and sha l l  be cons t ruc ted  in accordance wi th  the 
prov is ions  spec i f ied  here in  fo r  new cha in  l ink  fence.  

The cont rac tor  may,  a t  i t s  op t ion  and a t  no add i t iona l  cos t  to  the 
Depar tment ,  cons t ruc t  new cha in  l ink  fence in  l ieu  o f  cons t ruc t ing cha in 
l ink  fence f rom sa lvage.   I f  the  cont rac tor  e lec ts to cons truc t  new cha in 
l ink  fence,  the  fence mater ia ls  o r ig ina l ly  des ignated  fo r  cons t ruc t ion 
f rom sa lvage sha l l  become the  proper ty  o f  the  contrac tor .  

A l l  pos ts ,  p ipe ,  fabr ic  o r  hardware  wh ich are deemed by  the  Engineer  to 
be  unsu i tab le  fo r  use  in recons t ruc t ing the  cha in l ink  fence sha l l  be 
removed and d isposed o f  as  d i rec ted  by  the  Engineer .   I f  any  o f  these 
mater ia ls  requ i re  rep lacement  to  comple te  the  quant i ty  o f  cha in l ink 
fence to be  cons t ruc ted,  the  mater ia ls  sha l l  be  fu rn ished by  the 
cont rac tor  and wi l l  be  pa id  fo r  as  spec i f ied  in  Subsec t ion  109.04  o f  the 
spec i f i ca t ions .  

902-4 Method of  Measurement:  

Chain  l ink  fence wi l l  be  measured by  the l inear  foo t  o f  each type and 
s ize  o f  fence spec i f ied .   Measurement  wi l l  be  made a long the  top  o f  the 
comple ted  fence f rom outs ide  to  ou ts ide  o f  end pos ts ,  exc lud ing the  
wid ths  o f  ga te  open ings .   Gate  pos ts  and la tch  pos ts  wi l l  be  cons idered 
as  inc luded in  the  measurement  o f  the  comple ted  fence.  

Gates  wi l l  be  measured by  the  un i t  o f  each type and s ize  o f  ga te 
spec i f ied .   A ga te  un i t  comple te  in  p lace  sha l l  inc lude the  necessary  
f i t t ings ,  hardware ,  and gate  b rac ing.  
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Const ruc t ing the  var ious  types  o f  cha in  l ink  fence or  ga tes  f rom sa lvage 
wi l l  be  measured by  the  l inear  foo t  o r  by  the  un i t  each,  us ing the  l imi ts  
o f  measurement  spec i f ied fo r  new cons t ruc t ion .  

902-5 Basis  of  Payment:  

The accepted  quant i t ies  of  cha in  l ink  fence and ga tes  or  cons t ruc t  cha in 
l ink  fence and ga tes  f rom sa lvage,  measured as  prov ided above,  wi l l  be 
pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inear  foo t  for  the  type  and s ize  o f  
fence and per  each fo r  the  type and s ize  o f  ga tes  des ignated in  the 
b idd ing schedu le ,  complete  in  p lace .  

The accepted  quant i t ies o f  cons t ruc t  cha in  l ink fence f rom sa lvage, 
measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice 
per  l inear  foo t ,  complete  in  p lace ,  inc lud ing excavat ion ,  foo t ing 
concre te ,  back f i l l  and d isposa l  back f i l l  and  d isposal  o f  surp lus mater ia l .   
Any  new pos ts ,  p ipe ,  fabr ic  o r  hardware  fu rn ished by  the  cont rac tor  to 
rep lace  sa lvaged cha in  l ink  fence components  deemed by  the  Engineer  
to  be  unsu i tab le  fo r  use ,  wi l l  be  measured and paid  fo r  in  accordance 
wi th  the  prov is ions  o f  Subsec t ion  104.02  o f  the  spec i f i ca t ions .  

No payment  wi l l  be  made fo r  fu rn ish ing mater ia ls  and cons t ruc t ing 
temporary  fence,  ga tes and ca t t le  guards  as  may be  necessary  to  res t r ic t  
l i ves tock .  

SECTION 903 WIRE FENCE:  

903-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
cons t ruc t ing barbed wi re  fence,  woven wi re  fence,  game fence,  an te lope 
fence and ga tes  a t  the  loca t ions and in  accordance wi th  the  de ta i ls  
shown on the  p lans .   Fences  and ga tes  sha l l  be  o f  the  types  and s izes 
shown on the  p lans  and sha l l  be  cons t ruc ted  in  accordance wi th  the 
requ i rements  o f  these spec i f i ca t ions .  

The type o f  fence to  be  cons t ruc ted  wi l l  be  shown on the  pro jec t  p lans .  

903-2 Mater ia ls :  

903-2 .01 Genera l :  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted  fo r  a l l  mater ia ls  except 
fo r  Subsec t ion  903-2 .02  o f  the  spec i f i ca t ions ,  Pos ts  and Braces ,  and 
Subsec t ion  903-2 .04  o f  the  spec i f i ca t ions ,  Fenc ing Wire .   Subsec t ions 
903-2 .02  and 903-2 .04  o f  the  spec i f i ca t ions  wi l l  be  sampled  and tes ted 
in  accordance wi th  methods  used by  the  Depar tment  and wi l l  requ i re 
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wr i t ten  approva l  by  the  Engineer  p r io r  to  be ing incorpora ted  in to  the 
work .  

903-2 .02 Posts  and Braces:  

L ine  pos ts  sha l l  con form to  the  requ i rements  o f  ASTM A702.   Lengths  of  
pos ts  sha l l  be  as  shown on the  p lans .   Packaging o f  pos ts  wi l l  no t  be 
requ i red .   The type o f  pos t  fu rn ished,  tee ,  channe l  o r  U  or  Y  type ,  sha l l  
be  the  same on any  one pro jec t .  

End,  corner ,  pu l l ,  la tch and ga te  pos ts  and braces sha l l  con form to  the 
requ i rements  o f  ASTM A702,  fo r  upr igh ts  and braces .  

Pos ts  and braces  sha l l  be pa in ted  green. 

903-2 .03 Concrete:  

Concre te  fo r  pos t  foo t ings  sha l l  be  u t i l i t y  concre te  conforming to  the 
requ i rements  o f  Sec t ion  922 o f  the  spec i f i ca t ions .  

903-2 .04 Fencing Wire:  

(A)   Barbed Wire:  

Barbed wi re  sha l l  be  12-1 /2  gauge s tee l  wi re  wi th  four -po in t  14-gauge 
barbs  spaced 5  inches  apar t  and sha l l  be  e i ther  z inc-coated  (Class  1)  or  
a luminum-coated ,  con forming to  the  requ i rements  o f  ASTM A121.   

(B)   Barbless Wire:  

Barb less  wi re  sha l l  meet  the  same requ i rements  as barbed wi re ,  except 
tha t  the  barbs  sha l l  be  omi t ted .  

(C)   Woven Wire  Fabr ic:  

Woven wi re  fabr ic  sha l l  be  No.  11  (Grade 60)  woven s tee l  fence fabr ic  
wi th  s tay  wi res  spaced 6 inches  apar t  and sha l l  be  e i ther  z inc-coated 
(Class  1)  o r  a luminum-coated ,  con forming to  the  requ i rements  o f  ASTM 
A116.  

903-2 .05 Stays and Fasteners:  

Stays  sha l l  be  9-1 /2  gauge twis ted  wi re  des igned fo r  sc rew-on type 
ins ta l la t ion .   Stays  sha l l  be  z inc-coated  s tee l  o f  good commerc ia l  
qua l i ty .   The min imum weigh t  o f  z inc-coat ing shal l  be  0 .3 ounces  per 
square  foo t  o f  uncoated  wi re  sur face .  
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T ie  wi res ,  hog r ings  and pos t  c l ips  sha l l  be  z inc-coated  s tee l  o f  good 
commerc ia l  qua l i ty  and sha l l  be  o f  the same d iameter  as  the  fence fabr ic  
be ing fas tened. 

The min imum weigh t  o f  z inc-coat ing sha l l  be  0 .3  ounces  per  square  foo t  
o f  uncoated  wi re  sur face .  

903-2 .06 Gates: 

(A)   Type 1  Gate: 

Gates  sha l l  con form to  the  requ i rements  o f  Subsect ion  902-2 .09  o f  the 
spec i f i ca t ions ,  except  as  spec i f ied  here in .  

Gates  grea ter  than 5  fee t  in  wid th  sha l l  have a  ver t ica l  member  ins ta l led 
a t  the  midway po in t  o f  the  ga te .  

Fabr ic  fo r  the  ga tes  sha l l  be  e i ther  cha in  l ink  fence fabr ic  o r  woven wi re 
fabr ic .   Cha in  l ink  fence fabr ic  sha l l  con form to  the  requ i rements  o f  
Subsec t ion  902-2 .04  o f  the  spec i f i ca t ions  fo r  fabr ic  us ing 11  gauge wi re .   
Woven wi re  fabr ic  sha l l  be o f  the  same k ind  used fo r  the  ad jo in ing woven 
wi re  fence.   When the  ad jo in ing fence is  barbed wi re  fence,  ga te  fabr ic  
sha l l  be  o f  the  k ind  used wi th  Type 2  woven wi re  fence. 

Gates  sha l l  be  hung by  a t  leas t  two s tee l ,  duc t i le  i ron ,  o r  ma l leab le  i ron 
h inges  so des igned as to  secure ly c lamp to  the  type o f  ga te  pos t  
fu rn ished and permi t  the  ga te  to  be  swung back  aga ins t  the  fence. 

Gates  sha l l  be prov ided wi th  a  combina t ion s tee l ,  duc t i le  i ron ,  or  
ma l leab le  i ron  ca tch  and lock ing a t tachment  wh ich  wi l l  no t  ro ta te  a round 
the  la tch  pos t .   Stops  to  ho ld ga tes  open sha l l  be  prov ided where 
requ i red .  

(B)   Type 2  Gate: 

Type 2  ga tes  sha l l  be  cons t ruc ted  so  tha t  each l ine  o f  wi re  wi l l  be  
secure ly  a t tached to  the ga te  pos t  and to  the  la tch  board .   The th ree 
ver t ica l  wi re  s tays ,  p laced wi th in  the  ga te ,  sha l l  be  equa l ly  spaced.  
Above the top fence wi re  and be low the  bo t tom fence wi re ,  a  doub le 
s t rand o f  s tee l  wi re  sha l l  be  p laced around the  la tch  pos t  fo rming loops 
o f  such s ize  tha t  they  wi l l  accept the  ends o f  the  la tch  board .   A pry  s t ick 
sha l l  be  sewed to  the  ga te  pos t  so  as  to  d raw the  fence to  a  taut  
cond i t ion  when c losed. 

The la tch  board and pry s t ick  assembly sha l l  be made o f  wood or  of  
s tee l .   Wood sha l l  be  c lear  se lec t  Douglas  f i r ,  2  inch  by  2  inch  by  4  fee t  
fo r  the  la tch  board  and 2  inch  by  2  inch  by  2  fee t  fo r  the  pry  s t ick .   Stee l  
la tch  board  and pry  s t ick  sha l l  be  fabr ica ted  f rom the  same type o f  s teel  
u t i l i zed  fo r  l ine  pos ts .   
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903-3 Construct ion Requirements:  

903-3 .01 Genera l :  

In  a reas  where  there  is  l i ves tock ,  the  cont rac tor  sha l l  take  a l l  measures 
necessary  to  res t r ic t  the l i ves tock  to  the  land where  i t  i s  be ing kept .   The 
cont rac tor  sha l l  fu rn ish  a l l  mater ia ls  and cons t ruc t  temporary  fence,  
ga tes  and ca t t le  guards  as  may be  necessary  to  res t r ic t  the  l i ves tock  as 
spec i f ied .  

Ex is t ing fences  tha t  a re  to  remain  in  p lace  and wh ich  have been 
damaged by  the  cont rac tor 's  opera t ions  sha l l  be  rep laced or  res to red  by 
the  cont rac tor  a t  no  add i t iona l  cos t  to  the  Depar tment  in  accordance wi th  
the  prov is ions  o f  Subsec t ion  107.11  o f  the  spec i f i ca t ions .  

The cont rac tor  sha l l  c lear the  fence l ines  o f  a l l  ear th ,  t rees ,  b rush  and 
o ther  obs t ruc t ions  wh ich in te r fe re  wi th  the  proper  cons t ruc t ion  o f  the 
fences ,  un less  the  Engineer  o rders  cer ta in  t rees  to  remain  in  p lace .   
Clear ing the  fence l ine sha l l  be wi th in  the h ighway r igh t -o f -way.   
Disposa l  o f  removed mater ia l  sha l l  be  in  accordance wi th  the 
requ i rements  o f  Subsec t ion  201-3 .02  o f  the  spec i f ica t ions .  

Fence sha l l  be  cons t ruc ted  wi th in  the  h ighway r i gh t -o f -way as  shown on 
the  p lans .  

903-3 .02 Set t ing Fence:  

Fence pos ts  sha l l  be  spaced a t  the  in terva ls  and se t  to  the  depths  shown 
on the  p lans .  

In  de termin ing the  pos t  spac ing,  measurements  sha l l  be  made para l le l  
to  the  ground s lope,  and a l l  pos ts  sha l l  be  p laced in  a  ver t ica l  pos i t ion ,  
except  in  unusua l  loca t ions  where  the  Engineer  may d i rec t  tha t  the  pos ts 
be  se t  perpend icu la r  to  the  ground sur face .  

L ine  pos ts  may be  dr iven in to  und is tu rbed ear th prov ided dr iv ing does 
no t  in ju re  the  pos ts .   A l l  vo ids  a round the  pos t  sha l l  be  back f i l led  and 
the  mater ia l  thorough ly  tamped.  

End,  corner ,  pu l l ,  la tch  and ga te  pos ts  and braces  sha l l  be  se t  in  
concre te  foo t ings  c rowned a t  the  top  to  shed water .  

Any  h igh  po in ts  wh ich  in te r fe re  wi th  the  p lac ing o f  wi re  fence fabr ic  sha l l  
be  excavated  to  p rov ide  the  c learance shown on the  p lans .  

Changes in  the  hor izon ta l  a l ignment  o f  the  fence l ine  where  the  angle  o f  
de f lec t ion is  15  degrees  or  more  sha l l  be  cons idered as corners and a 
corner  pos t  assembly  sha l l  be  ins ta l led .   Changes in  fence a l ignment  
where  the  angle  o f  de f lect ion  is  less  than 15 degrees  bu t  more  than 5 
degrees  sha l l  be  cons idered as  a l ignment  angles  and d iagona l  tens ion  
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wi res  sha l l  be  ins ta l led .   The d iagona l  tens ion  wi res  sha l l  cons is t  o f  two 
twis ted  s tee l  wi res  and sha l l  be  a t tached to  the  adjacent  l ine  pos ts .  

Where  the  fence l ine  in tersec ts  a  c ross  fence,  the  wi res  o f  the  ex is t ing 
c ross  fence sha l l  connect  to  an  end pos t  assembly  as  shown on the 
p lans .  

Connect ing fence assembl ies  wi th  b races  fo r  every  d i rec t ion  o f  s t ra in 
sha l l  be  p laced a t  the  junc t ion  wi th  new fences .  

In te rmed ia te  pos t  assembl ies  sha l l  be  ins ta l led  at  no t  more  than 650-
foo t  in te rva ls  be tween o ther  b raced pos ts ,  bu t  fo r  woven wi re  fence the 
spac ing sha l l  be  such as  to  use  s tandard  ro l ls  o f  fabr ic  wi th  a  min imum 
of  cu t t ing and waste .   Af te r  pos t  assembl ies  have been p laced,  the 
barbed wi re  and woven wire  fabr ic  sha l l  be pu l led  tau t  to  the  sa t is fac t ion 
o f  the  Engineer ,  and each longi tud ina l  wi re  sha l l  be  cu t  and secure ly 
fas tened to  the  braced pos t  wi th  dev ices  cus tomar i ly  used fo r  the 
purpose.   Barbed wi re  o r  woven wi re  fabr ic  sha l l  no t  be  car r ied pas t  a 
pos t  assembly ,  bu t  sha l l  be  cu t  and fas tened to  the  pos t  independent ly  
o f  the  ad jacent  spans .   A max imum of  two sp l ices  on  barbed wi re  wi l l  be  
permi t ted  be tween pos t  assembl ies ,  bu t  no t  on  the  same wi re .   No sp l ice 
sha l l  be  p laced c loser  than 100 fee t  to  any  pos t  assembly .  

Where  fence l ines  are  in te r rup ted  by  open ings  fo r  ga tes  and ca t t le  
guards ,  in te rmed ia te  pos t  assembl ies  sha l l  be  ins ta l led  a t  bo th  s ides  o f  
the  open ing a t  a  d is tance o f  one pane l  wid th  f rom the  end o f  the  open ing.  

Af te r  the  tens ion ing o f  the  barbed wi re  o r  woven wi re  fabr ic  be tween two 
pos t  assembl ies ,  a l l  longi tud ina l  wi res  sha l l  be  a t tached to  each 
in te rven ing l ine  pos t  a t  the  he igh t  and spac ing as  shown on the  p lans.   
The d is tance f rom the  bot tom wi re  to  the  ground may vary  a t  any  one 
po in t  f rom tha t  shown on the  p lans  4  inches  p lus  o r  minus  fo r  barbed 
wi re  fence and game fence and 1 inch p lus o r  minus  fo r  woven wi re 
fence.   Where  abrupt  changes occur  in  the  fence l ine grade,  in te rmed ia te 
l ine  pos ts  may be requ i red  to ma in ta in p roper  d is tances  be tween the 
bo t tom wi re  and the  ground. 

Spac ing o f  the  twis ted  ver t ica l  wi re  s tays  sha l l  be  as  shown on the  p lans 
fo r  each type o f  fence.   The ver t ica l  wi re  s tays  sha l l  be  woven in to  every 
hor izon ta l  wi re  fo r  each type o f  fence.  

At  a l l  grade depress ions  where  s t resses tend to  pu l l  the  pos ts f rom the 
ground,  the  a f fec ted  fence pos ts  sha l l  be  anchored in  concre te  o r  the 
fence wi res  sha l l  be  we igh ted  wi th  concre te  sag we igh ts .   The vo lume o f  
concre te  requ i red to  anchor  the pos ts  sha l l  be no t  less  than 1  cub ic  foo t .   
Fence sag we igh ts  sha l l  we igh  no t  less  than 100 pounds and sha l l  be 
made wi th  a  wi re  loop hanger  embedded in  the  concre te .   A doub le  s t rand 
o f  wi re  sha l l  be  a t tached to  each hor izon ta l  l ine  o f  barbed wi re  and to 
the  top  and bo t tom wi re  o f  the  woven wi re  fabr ic  and t ied to  the  wi re 
loop hanger  o f  the  sag we igh t .  

TABLE OF CONTENTS INDEX



SECTION 903 

1032 
 

903-3 .03 Flood Gates:  

Flood ga tes  sha l l  be  cons t ruc ted  a t  the  loca t ions  spec i f ied  on  the  pro jec t  
p lans  or  where  des ignated  by  the  Engineer  and in  accordance wi th  the 
de ta i ls  shown on the  pro jec t  p lans .   I f  the  length  o f  the  f lood  ga te is  
such tha t  the  Engineer  determines  tha t  l ine  pos ts  are  needed,  the  pos ts 
sha l l  be  p laced as  necessary  and dr iven  to  the  depth  requ i red  to  keep 
the  f lood  ga te  upr igh t .  

F lood ga tes  sha l l  be  const ruc ted  to  the  same requ i rements  spec i f ied  fo r  
barbed wi re  fence cons t ruc t ion ,  except  tha t  the  concre te  sag we igh ts  
sha l l  we igh  35  pounds. 

903-4 Method of  Measurement:  

Wire  fence wi l l  be  measured by  the  l inear  foo t  of  each type o f  fence 
spec i f ied .   Measurement  wi l l  be  made a long the  top  o f  the  comple ted 
fence f rom outs ide  to  ou ts ide  o f  end pos ts ,  exc lud ing the  wid ths  o f  ga te  
and ca t t le  guard  open ings .   Gate  pos ts  and la tch  pos ts  wi l l  be  cons idered 
as  inc luded in  the  measurement  o f  the  comple ted  fence.  

Type 1  ga tes  wi l l  be  measured as  a  comple te  un i t  in  p lace  by  the  wid th 
o f  the  ga te  open ing.   Doub le  ga tes  wi l l  be  measured as  one comple te 
un i t  by  the  wid th  o f  the  ga te  open ing.   A ga te  uni t  comple te  in  p lace 
sha l l  inc lude the  ga te  wi th  a l l  necessary  f i t t ings ,  hardware ,  and ga te 
b rac ing.  

Type 2  ga tes  wi l l  be  measured as  a  comple te  un i t  in  p lace  by  the  wid th 
o f  the  ga te  open ing.   A  ga te  un i t  comple te  in  p lace  sha l l  inc lude the  wi re 
ga te  wi th  ver t ica l  s tays ,  la tch  board  and pry  s t ick .  

F lood ga tes  wi l l  be  measured by  the  l inear  foo t .   Measurement  wi l l  be 
made on the  fence l ine  a long the  top  wi re  f rom gate  pos t  to  ga te  pos t  as 
shown on the  p lans ,  bu t  exc lus ive  o f  any  Type 2  ga tes .  

903-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  wi re  fence and f lood  ga tes ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inear  foo t  
fo r  the  type  o f  fence and ga te  des ignated  in  the  b idd ing schedu le ,  
comple te  in  p lace .  

Types  1  and 2 ga tes ,  measured as  prov ided above,  wi l l  be  pa id  fo r  a t  
the  cont rac t  un i t  p r ice  per  ga te  fo r  the type des ignated in  the  b idd ing 
schedu le ,  comple te  in  p lace .  

No payment  wi l l  be  made fo r  fu rn ish ing mater ia ls  and cons t ruc t ing 
temporary  fence,  ga tes and ca t t le  guards  as  may be  necessary  to  res t r ic t  
l i ves tock .  
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SECTION 904 CHAIN LINK CABLE BARRIER:  

904-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
cons t ruc t ing cha in  l ink  cab le  bar r ie r  fence a t  the  loca t ions  and in 
accordance wi th  the  de ta i ls  shown on the  pro jec t  p lans  and in 
accordance wi th  the  requ irements  o f  the  p lans  and these spec i f i ca t ions .  

904-2 Mater ia ls :  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .  

The wi re  rope and swaged connect ion  assembly  and the  assoc ia ted  nu ts 
and washers  sha l l  con form to  the  requ i rements  fo r  the  cab le  assembly 
spec i f ied  under  Subsec t ion  1012-2  o f  the  spec i f i ca t ions ,  except  tha t  the 
length  o f  the  wi re  rope and the  s tud  bo l ts  sha l l  be  as  shown on the 
pro jec t  p lans ,  and the  wire  rope sha l l  con form to  the  requ i rements o f  
AASHTO M 30,  Class  B,  Type I I .  

Concre te  sha l l  be  Class  S Por t land cement  concre te  conforming to  the 
requ i rements  o f  Sec t ion  1006 o f  the  spec i f i ca t ions .  

Welded wi re  fabr ic  sha l l  con form to the requ i rements  o f  Sec t ion  1003 o f  
the  spec i f i ca t ions .  

The cha in  l ink  fence fabr ic ,  t ies ,  fas teners ,  hardware  and o ther  f i t t ings  
sha l l  be  o f  the  d imens ions  shown on the  pro jec t  p lans  and sha l l  con form 
to  the  requ i rements  o f  Subsec t ion  902-2  o f  the  spec i f i ca t ions .  

Al l  s t ruc tu ra l  s tee l  sha l l  con form to  the  requ i rements  o f  ASTM A36,  
except  tha t  the anchor  p la te  sha l l  be  made o f  s tee l  con forming to  the 
requ i rements  o f  ASTM A572 or  ASTM A588.   A l l  s t ruc tu ra l  s tee l  sha l l  be 
ga lvan ized in  accordance wi th  the  requ i rements  o f  ASTM A123.  

904-3 Construct ion Requirements:  

In  add i t ion  to  the  requ i rements  o f  th is  sec t ion ,  the  cons t ruc t ion  o f  the 
cha in  l ink  cab le  bar r ie r  sha l l  con form to  the  app l icab le  requ i rements  o f  
Sec t ion  902 and Sect ion  905 o f  the  spec i f i ca t ions .  

The excavat ion fo r  the  concre te anchor  b lock sha l l  be  to  the neat  l ines 
shown on the  pro jec t  p lans ,  wi th  a  max imum of  3  inches ou ts ide  those 
l ines .   The en t i re  vo lume o f  the  excavat ion  sha l l  be f i l led  wi th  concre te .  

The cha in  l ink  cab le bar r ie r  sha l l  be  cons t ruc ted  at  the  loca t ion  shown 
on the  pro jec t  p lans and to  the  l ines  and grades es tab l ished by  the 
Engineer .   The cha in  l ink  fence and cab les  sha l l  fo l low the  contours  o f  

TABLE OF CONTENTS INDEX



SECTION 905 

1034 
 

the  f in ished ground sur face .   The cab les  sha l l  have on ly  enough tens ion 
to  p revent  them f rom sagging more  than 1  inch  be tween c lamps. 

904-4 Method of  Measurement:  

Chain  l ink  cab le bar r ie r  wi l l  be  measured by  the  l inear  foo t  a long the  top 
s t ra in  wi re  f rom center  to center  o f  the  fence pos t  a t  each end. 

904-5 Basis  of  Payment:  

The accepted  quant i t ies o f  cha in  l ink  cab le  bar r ie r ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inear  foo t ,  
comple te  in  p lace ,  inc lud ing excavat ing,  fu rn ish ing and p lac ing concre te 
and re in fo rc ing s tee l  fo r  the  foo t ings ,  d isposa l  o f  surp lus  mater ia l ,  and 
grad ing immedia te ly  ad jacent  to  the  bar r ie r .  

SECTION 905 GUARDRAIL:  

905-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing a l l  labor ,  
equ ipment ,  and mater ia ls  to  ins ta l l  guardra i l ,  guardra i l  t rans i t ions ,  
guardra i l  te rmina ls ,  and end anchors ,  cons t ruc ted new,  recons t ruc ted ,  
o r  cons t ruc ted  guardra i l  f rom sa lvage in  accordance wi th  the  loca t ions 
and de ta i ls  shown on the  p lans  and the  requ i rements  o f  these 
spec i f i ca t ions ,  inc lud ing a l l  necessary  components and de l ineat ion .  

905-2 Mater ia ls :  

Mater ia ls  fo r  guardra i l ,  guardra i l  t rans i t ions ,  and end anchors  sha l l  
con form to  the requ i rements  o f  Sec t ion  1012 o f  the  spec i f i ca t ions  and 
the  p lans .  

Mater ia ls  fo r  guardra i l  termina ls  sha l l  con form to the  requ i rements  o f  
the  approved manufac turer ’s  d rawings  and spec i f i ca t ions .   On ly those 
guardra i l  te rmina ls  re fe renced in  the  p lans  wi l l  be  a l lowed.  

F lex ib le  guardra i l  markers  sha l l  be  made o f  a  h igh  qua l i ty ,  impact -  and 
u l t rav io le t - res is tan t ,  f lex ib le ,  wh i te -co lo red  p las t ic  o r  s imi la r  mater ia l  
wi th  a  min imum th ickness  o f  0 .075 inch .   Th is  mater ia l  sha l l  be 
conf igured  in to  a  rec tangu lar  body  tha t  is  f la t ,  curv i l inear  o r  tubu la r  wi th 
a  wid th  o f  be tween 3  and 4  inches .   The min imum re f lec t ive  area  fo r  L -
shaped and T-shaped markers ,  a t tached to  the  top  o f  wooden pos ts ,  and 
U-shaped markers ,  a t tached to  the  top o f  s tee l  I -beam pos ts ,  sha l l  be 
10  square  inches .   The re f lec to r ized  sur face  fo r  f lex ib le  ver t ica l  
guardra i l  markers  a t tached to  the  approach s ide o f  pos ts  sha l l  be  3 
inches  wide  by  5  inches  long.  
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Adhes ive  mater ia ls  fo r  app ly ing re f lec t ive  sheet ing to  guardra i l  te rmina ls 
and f lex ib le  guardra i l  markers  sha l l  be  in  accordance wi th  the  sheet ing 
manufac turer 's  recommendat ions .  

Guardra i l  de l ineator  mater ia l  sha l l  be  spec i f ica l ly  manufac tured  to 
p rov ide  roads ide  de l ineat ion .   A l l  de l ineators  sha l l  cons is t  o f  comple te 
un i ts  tha t  a re  p recut ,  p re-dr i l led  as  app l icab le ,  and ready  to  be  ins ta l led 
in  the  f ie ld .   The de l ineators  sha l l  be  packaged in  such manner  as  to 
p revent  damage and de ter io ra t ion  dur ing sh ipp ing and s to rage.  

Ref lec t ive  sheet ing fo r  ob jec t  markers  on  guardra i l  te rmina ls ,  and 
re f lec t ive  sheet ing used fo r  a l l  o ther  guardra i l  markers ,  inc lud ing f lex ib le 
guardra i l  markers ,  sha l l  con form to the  requ i rements  o f  Sec t ion  1007 o f  
the  spec i f i ca t ions .  

Transparent  co lo rs ,  inks  and pa in ts  used in  fabr ica t ion  sha l l  be  o f  the 
type  and qua l i ty  recommended by the  sheet ing manufac turer .   
Transparent  co lo rs  sha l l  be  app l ied  wi th  sc reen mesh P.E.  157 us ing f i l l  
pass .  

Approved guardra i l  te rmina ls ,  f lex ib le  guardra i l  markers ,  and re f lec t ive  
sheet ing produc ts  a re  shown on the  Depar tment 's  Approved Produc ts 
L is t  (APL) .   Cop ies  o f  the most  cur ren t  vers ion  o f  the  APL are  ava i lab le 
on  the  in te rne t  f rom the  Ar izona Depar tment  o f  Transpor ta t ion  Research 
Center ,  th rough i ts  Produc t  Eva lua t ion  program.  

905-3 Construct ion Requirements:  

905-3 .01 Genera l :  

The cons t ruc t ion  o f  the  var ious  types  o f  guardra i l ,  guardra i l  t rans i t ions,  
guardra i l  te rmina ls ,  and end anchors  sha l l  inc lude the  assembly  and 
erec t ion  o f  a l l  component par ts  comple te  a t  the  loca t ions  shown on the 
pro jec t  p lans  or  as  d i rec ted  by  the  Engineer .   A l l  mater ia ls  sha l l  be  new 
except  as  p rov ided fo r  under  Subsec t ions  905-3 .04 and 905-3 .05  o f  the 
spec i f i ca t ions .  

The var ious  types  o f  guardra i l  sha l l  be  cons t ruc ted  wi th  wood or  
compos i te  b lockouts  on  e i ther  wood or  s tee l  pos ts ,  a t  the  op t ion  o f  the 
cont rac tor ,  except  where  the  pos t  mater ia ls  to  be  used are  spec i f ied  on 
the  p lans .   Exc lud ing guardra i l  t rans i t ions ,  te rmina ls ,  long span,  box 
cu lver t  pos ts ,  and end anchors ,  the  same type o f  pos t  sha l l  be  used in  
any  one cont inuous  length  o f  guardra i l .  

A l l  meta lwork  sha l l  be  fabr ica ted  in  the  shop.   No punch ing,  d r i l l ing,  
cu t t ing or  we ld ing sha l l  be done in  the  f ie ld ,  except  as  p rov ided fo r  under 
Subsec t ions  905-3 .04 ,  905-3 .05 ,  and 905-3 .06  o f  the  spec i f i ca t ions .  

Where  f ie ld  cu t t ing or  bor ing o f  wood pos ts  and b lockouts  is  permi t ted ,  
the  a f fec ted  areas  sha l l  be  t rea ted  in  accordance wi th  the  AWPA 
Standard  M4.   
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Where  wood pos ts  wi th  rec tangu lar  sec t ions  are  used,  the  pos ts  sha l l  be 
se t  so  tha t  the  longes t  d imens ion  is  perpend icu la r  to  the  ra i l .  

A l l  bo l ts  sha l l  ex tend beyond the  nu ts  a  min imum of  two th reads ,  except 
tha t  a l l  bo l ts  on  pos ts  ad jacent  to  pedes t r ian  t ra f f i c  sha l l  be cu t  o f f  1 /4 
inch  f rom the  nu t .  

A l l  bo l ts  sha l l  be  securely  t igh tened un less  to rque requ i rements  a re 
spec i f ied  on  the  p lans  or  manufac turer ’s  d rawings .  

Guardra i l  e lements  sha l l  be  sp l iced by  lapp ing in the  d i rec t ion o f  t ra f f i c  
in  the  neares t  ad jacent  lane .  

Ra i l  he igh t  o f  guardra i l ,  t rans i t ions ,  te rmina ls ,  long span,  box  cu lvert  
pos ts ,  and end anchors sha l l  be  wi th in  ±1 inch o f  the cont ro l  he igh t  
shown on pro jec t  p lans .  

When guardra i l  i s  be ing cons t ruc ted ,  o r  recons t ruc ted  under  t ra f f ic ,  the 
cont rac tor  sha l l  conduct  i ts  opera t ions so  as  to cons t i tu te  the least  
hazard to  the  pub l ic  and cons t ruc t ion  personne l .   Tra f f ic  con t ro l  sha l l  be 
prov ided in  accordance wi th  the  requ i rements  o f  Sec t ion  701 o f  the 
spec i f i ca t ions .  

905-3 .02 Roadway Guardra i l :  

Guardra i l  pos ts  sha l l  be  se t  to  the  l ine ,  grade,  and spac ing shown on 
the  p lans .   Ear thwork  p lacement ,  grad ing,  compact ing,  and b i tuminous 
sur fac ing sha l l  be  completed  pr io r  to  ins ta l la t ion  o f  the  guardra i l  pos ts .  

Wood pos ts  sha l l  be  p laced in  p re-punched or  p re-dr i l led  p i lo t  ho les .  
Stee l  pos ts  sha l l  e i ther  be  dr iven ,  or  p laced in  manua l ly  o r  mechan ica l ly  
dug ho les .   New pos t  ho les ,  and ex is t ing pos t  ho les  to  be  reused sha l l  
con ta in  we l l  compacted  mater ia l  under  the  pos t ,  and sha l l  be  back f i l led 
wi th  mo is t  so i ls  p laced in compacted  l i f t s  as  approved by  the  Engineer .   
Pre-punched pos t  ho les ,  o r  fu l l  dep th pos t  d r iv ing sha l l  no t  be  used a t  
loca t ions  where  damage to  the  curb ,  gu t te r ,  s idewalk ,  bur ied  i tems, 
shou lders  o r  pavement  migh t  occur .   The Engineer  wi l l  be  the  so le  judge 
as  to  whether  d r iv ing o f  pos ts  wi l l  be  a l lowed. 

Dr iv ing o f  pos ts sha l l  be  accompl ished in  a manner  wh ich  wi l l  p revent 
ba t te r ing,  bur r ing,  separa t ion  o f  the  ga lvan iz ing f rom the  s tee l  o r  
d is to r t ion  o f  the  pos t .   Any  pos t  wh ich  is  bent  o r  o therwise  damaged to 
the  ex ten t  i t  i s  un f i t  fo r  use  in  the  un f in ished work ,  as  de termined by  the 
Engineer ,  sha l l  be  removed and rep laced a t  no  add i t iona l  cos t  to  the 
Depar tment .  

Where  curb ,  gu t te r ,  s idewalk ,  bur ied  i tems,  shou lders ,  o r  pavement  a re 
d is tu rbed in  the  cons t ruc t ion  o f  guardra i l ,  the  damage sha l l  be  repa i red 
as  approved by  the  Engineer .    
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Where  the top  sur face  o f  a  cu lver t  o r  o ther  u t i l i t y  is  a t  an  e leva t ion  wh ich 
wou ld  in te r fere  wi th  fu l l  dep th pos t  p lacement ,  the  pos t  sha l l  be 
e l imina ted  and long span guardra i l  sha l l   be  p laced in  accordance wi th 
the  requ i rements o f  Subsec t ion  905-3 .09  o f  the  spec i f i ca t ions  .   Where 
the  top  sur face o f  a  box cu lver t  i s  a t  an e leva t ion wh ich  wou ld in te r fe re 
wi th  fu l l  dep th  pos t  p lacement ,  and long span guardra i l  cannot  be  used,  
the  pos t  sha l l  be  p laced and anchored in  accordance wi th  the 
requ i rements  o f  Subsec t ion  905-3 .06  o f  the  spec i f ica t ions .  

Where  rock  prevents  the  fu l l  dep th  p lacement  o f  pos ts ,  the  rock ,  pos t ,  
and back f i l l  sha l l  be  t rea ted  in  accordance wi th  Standard  Drawings .   

Wood b lockouts  sha l l  be  toe-na i led  to  the  wood posts  wi th  one 16-penny 
ga lvan ized na i l  on  each s ide  o f  the  top  o f  the b lockout .   B lockouts sha l l  
be  se t  so  tha t  the  top  o f  the  b lockout  is  no  more  than 1 /2  inch  above or  
be low the  top  o f  the  pos t ,  un less  o therwise  shown on the  pro jec t  p lans .  

Ra i l  e lements  sha l l  be  sp l iced  a t  25- foo t  in te rva ls  or  less .   Ra i l  e lements  
sha l l  be  sp l iced  ha l fway  be tween ad jacent  pos ts  un less  o therwise  shown 
on the  pro jec t  p lans .  When the  rad ius  o f  curva ture  is  150 fee t  or  less ,  
the  ra i l  e lements  sha l l  be shop curved. 

905-3 .03 Guardra i l  End Anchors:   

End anchors  sha l l  be  ins ta l led  in accordance wi th  the  p lans .   Foundat ion 
tubes  sha l l  be  supp l ied  as  par t  o f  the  end anchor .   Foundat ion  tubes 
sha l l  be  dr iven  wi th  an  approved dr iv ing head,  o r  p laced in  manua l ly  or  
mechan ica l ly  dug ho les .   The tubes  sha l l  no t  be  dr iven  wi th  the  wood 
pos t  in  p lace .   When foundat ion  tubes  are  p laced in  ho les ,  the  space 
around and under  the  tubes  sha l l  be  back f i l led  wi th  mo is t  so i ls  p laced 
in  compacted  l i f t s ,  as  approved by  the  Engineer .   The foundat ion  tube 
sha l l  no t  p ro t rude more  than 4  inches  above the  ground as  measured 
a long a  5- foo t  chord .  

905-3 .04 Construct  Guardra i l  f rom Salvage:  

Salvaged guardra i l ,  gua rdra i l  t rans i t ions ,  end anchors ,  and o ther 
guardra i l  sys tems sha l l  be  cons t ruc ted  a t  the  loca t ions  shown on the 
pro jec t  p lans  and in  accordance wi th  the  prov is ions  spec i f ied  here in  for  
new cons t ruc t ion .  

I f  any  sa lvaged mater ia ls  a re  deemed by  the  Engineer ,  to  be  unsu i tab le 
fo r  reuse or  i f  the quant i t ies  o f  sa lvaged mater ia ls  a re  insu f f ic ien t  to 
comple te  the  work ,  the cont rac tor  sha l l  fu rn ish  new mater ia ls  in  
su f f ic ien t  quant i t ies  to  comple te  the  work  and the  cos t  o f  fu rn ish ing such 
mater ia ls  wi l l  be  pa id  fo r  in  accordance wi th  the  prov is ions  o f  Subsec t ion 
109.04  o f  the  spec i f i ca t ions .  

Sa lvage foundat ion  tubes fo r  end anchors  sha l l  no t  be  reused.    
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Where  new bo l t  ho les  in  ra i l  e lements a re  permi t ted and approved by  the 
Engineer ,  the  ho les  sha l l  be  made by  dr i l l ing o r  punch ing.   F lame-cu t  
bo l t  ho les  wi l l  no t  be  permi t ted .   A l l  meta l  cu t  in  the  f ie ld  sha l l  be  c leaned 
and pa in ted wi th  two coats  o f  z inc  pa in t  in  accordance wi th  Sec t ion 1002 
o f  the  spec i f i ca t ions .  

905-3 .05 Reconstruct  Guardra i l :   

(A)   Genera l :  

Exis t ing guardra i l ,  guardra i l  t rans i t ions ,  guardra i l  te rmina ls ,  end 
anchors ,  and o ther  guardra i l  sys tems sha l l  be recons t ruc ted a t  the 
loca t ions  shown on the pro jec t  p lans ,  and in  accordance wi th  the 
prov is ions  spec i f ied  here in  fo r  new cons t ruc t ion .  

Guardra i l  sha l l  be  reconst ruc ted  in  accordance wi th  e i ther  Subsec t ion 
905-3 .05(B)  o r  905-3 .05(C)  o f  the  spec i f i ca t ions .  

For  recons t ruc ted  guardra i l  t rans i t ions ,  guardra i l  te rmina ls ,  end 
anchors ,  and o ther  guardra i l  sys tems,  a l l  components  sha l l  be 
comple te ly  removed and then recons t ruc ted  in  p lace  us ing ex is t ing 
pos ts ,  b lockouts ,  and hardware ,  un less  o therwise  spec i f ied  here in .  

Reconst ruc ted  end anchors  sha l l  be ins ta l led  wi th  new foundat ion  tubes . 

Un less  o therwise spec i f ied  here in ,  where  ex is t ing pos ts  inc lude a 
concre te  foundat ion ,  the  concre te  foundat ion  sha l l  be  fu l ly  removed and 
the  ho le  back f i l led  wi th  mo is t  so i l  in  compacted  l i f t s ,  as  approved by  the 
Engineer .   No separa te  payment  wi l l  be  made for  remova l  o f  concre te 
foundat ions ,  o r  the  subsequent  back f i l l  and  compact ion ,  the  cos t  be ing 
cons idered as  inc luded in the  cont rac t  i tem. 

Al l  guardra i l  components to  be  re -used sha l l  be removed in  such a 
manner  as  to  p revent  damage to  and min imize  the  loss  o f  the 
components .  

Where  new bo l t  ho les  in  reused ra i l  e lements  a re  permi t ted  and approved 
by  the  Engineer ,  the  ho les sha l l  be  made by  dr i l l ing o r  punch ing.   F lame-
cu t  bo l t  ho les  wi l l  no t  be permi t ted .   A l l  meta l  cu t  in  the f ie ld  sha l l  be 
c leaned and pa in ted  wi th  two coats  o f  z inc  pa int  in  accordance wi th 
Sec t ion  1002 o f  the  spec i f i ca t ions .  

I tems des ignated to  be  reused wh ich  are los t ,  damaged or  des t royed as 
a  resu l t  o f  the  cont rac tor 's  opera t ions  sha l l  be  repa i red  or  rep laced by 
the  cont rac tor  a t  no  add i t iona l  cos t  to  the  Depar tment .  

I f  any  mater ia ls  des ignated  fo r  recons t ruc t ion  are  deemed by  the 
Engineer  to  be  unsu i table  fo r  reuse or  i f  the  quant i t ies  o f  ex is t ing 
mater ia ls  a re  insu f f ic ien t  to  comple te  the  work ,  the  cont rac tor  sha l l  
fu rn ish  new mater ia ls  in  su f f ic ien t  quant i t ies  to  comple te  the  work  and 
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the  cos t  o f  fu rn ish ing such mater ia ls  wi l l  be  pa id  fo r  in  accordance wi th 
the  prov is ions  o f  Subsec t ion  109.04  o f  the  spec i f i ca t ions .  

Ex is t ing pos ts ,  b lockouts ,  ra i l  e lements ,  o r  hardware  wh ich  are  not  
requ i red  fo r  guardra i l  recons t ruc t ion  or  wh ich  the  Engineer  deems 
unsu i tab le  fo r  recons t ruc t ion ,  sha l l  be  removed and d isposed o f  as 
d i rec ted  by  the  Engineer .  

(B)   Reconstruct  Guardra i l  wi th Exist ing Mater ia ls :  

When recons t ruc t  guardra i l  w i th  ex is t ing mater ia ls  is  spec i f ied ,  a l l  
guardra i l  components  sha l l  be  comple te ly  removed and then 
recons t ruc ted  in  p lace  us ing ex is t ing ra i l  e lements ,  pos ts ,  b lockouts ,  
and hardware  fo r  pos ts  and b lockouts .  

(C)   Reconstruct  Guardra i l  wi th New Posts ,  Blockouts ,  
 and Hardware:  

When recons t ruc t  guardra i l  w i th  new pos ts ,  b lockouts  and hardware  is  
spec i f ied ,  a l l  guardra i l  components  sha l l  be  comple te ly  removed and 
then recons t ruc ted  in  p lace  us ing ex is t ing ra i l  e lements ,  and new pos ts ,  
b lockouts ,  and hardware  fo r  pos ts  and b lockouts .  

905-3 .06 Box Culvert  Guardra i l  Posts:   

Box cu lver t  guardra i l  posts  fo r  low f i l l  cu lver ts  sha l l  be  cons t ruc ted in 
accordance wi th  p lans .    

Where  f ie ld -cu t t ing o f  s tee l  pos ts  is  requ i red ,  the  a f fec ted  areas  sha l l  
be  c leaned and pa in ted wi th  two coats  o f  z inc pa int  in  accordance wi th 
Sec t ion  1002 o f  the  spec i f i ca t ions .    

905-3 .07 Blank:  

905-3 .08 Guardra i l  Transi t ions:  

Guardra i l  t rans i t ions  to concre te  bar r ie rs  sha l l  be  cons t ruc ted  in 
accordance wi th  the  p lans .  

905-3 .09 Long Span Guardra i l :  

This  work  sha l l  cons is t  o f  fu rn ish ing and cons t ruc t ing long span 
guardra i l ,  inc lud ing a l l  mater ia ls ,  in  accordance wi th  the  requ i rements 
o f  the  pro jec t  p lans .  

905-3 .10 Guardra i l  Terminals:  

Guardra i l  te rmina ls  sha l l  be  ins ta l led in  accordance wi th  the 
manufac turer ’s  spec i f i ca t ions  and approved drawings .   Pr io r  to  s ta r t ing  
work ,  the  cont rac tor  sha l l  submi t  the  cur ren t  vers ion  o f  the 
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manufac turer ’s  approved drawings  and ins ta l la t ion  manua ls  fo r  each 
type o f  guardra i l  te rminal  to  be  ins ta l led  on  the  pro jec t .   In  case o f  
d isc repancy  or  conf l i c t ,  the  cur ren t  manufac turer ’s  spec i f i ca t ions  and 
approved drawings  sha l l  govern .   Manufac turer ’s  d imens ions re la t ive  to 
the  f in ished sur face  sha l l  be  measured a long a  5- foo t  chord .  

Ear thwork  p lacement ,  grad ing,  compact ing,  and pavement  sur fac ing 
sha l l  be  comple ted  pr io r  to  ins ta l la t ion  o f  pos ts  fo r  guardra i l  te rmina ls .   
The cont rac tor  sha l l  ins ta l l  the  pos ts in  a  manner  tha t  p revents  heav ing 
or  o ther  damage to  the  sur face  mater ia l .   I f  the  Engineer  de termines  tha t  
heav ing or  o ther damage has  occur red ,  the  cont ractor  sha l l  remove and 
rep lace  sur face  mater ia l  a t  no  add i t iona l  cos t  to  the  Depar tment .  

905-3 .11 Guardra i l  Del ineat ion:  

(A)   Genera l :   

Flex ib le  guardra i l  markers  sha l l  be  e i ther L -shaped,  U-shaped ( fo r  s tee l  
I -beam pos ts ) ,  o r  T-shaped de l ineators ,  o r  f lex ib le ver t ica l  de l ineators.   
F lex ib le  L -shaped,  U-shaped,  and T-shaped de l ineators  sha l l  be 
ins ta l led  on  the  top  o f  the  pos ts ,  and sha l l  be  p laced as  c lose  as  poss ib le 
to  the  roadway edge o f  the  pos t  wi th  the re t ro re f lec t ive  sur face  fac ing 
oncoming t ra f f i c  o f  the neares t  t rave led  lane.   F lex ib le  ver t ica l  
de l ineators  sha l l  be  ins ta l led  on the s ide o f  the  pos t  fac ing oncoming 
t ra f f i c ,  leve l  and t rue ,  wi th  the  re t ro re f lec t ive  sheet ing 38  inches  above 
the  roadway sur face .  

When na i ls  a re  used to  secure  de l ineat ion  to the  top  o f  wood pos ts ,  a 
min imum of  two na i ls  sha l l  be  dr iven  a t  an  angle  to  p revent  the  pos t  f rom 
sp l i t t ing.   S ide-mounted f lex ib le  ver t ica l  de l ineators sha l l  be secured to 
wood pos ts  wi th  two 1 /8- inch  d iameter  by 2 - inch long ga lvan ized lag 
screws and f la t  washers .   S ide  mounted de l ineat ion  sha l l  be  secured to 
meta l  pos ts by dr i l l ing two ho les th rough the  pos t  and a t tach ing wi th  two 
ga lvan ized 1 /8- inch  d iameter  by  3 /4 - inch  long bo l ts ,  f la t  washers ,  and 
lock  nu ts .  Se l f - tapp ing 1 /8 - inch  screws may be  used as  permi t ted  by  the 
Engineer .  

The co lo r  o f  the  re t ro re f lec t ive  por t ion  o f  the  bar r ie r  markers  and f lex ib le 
de l ineators  sha l l  con form to  the  co lo r  o f  the  ad jacent  edge l ine .   F ie ld 
app l ica t ion  o f  re t ro re f lec t ive  sheet ing wi l l  no t  be  a l lowed.  The 
manufac turer  sha l l  app ly  a l l  sheet ing in  the  fac to ry.  

The cont rac tor  sha l l  remove and rep lace  damaged de l ineat ion  a t  no 
add i t iona l  cos t  to  the  Depar tment .  

(B)   Guardra i l  Del ineat ion:  

Flex ib le  guardra i l  markers  sha l l  be  ins ta l led  a t  every  s ix th  pos t .   On 
rad ia l  sec t ions  o f  guardra i l ,  the  f lex ib le  guardrai l  markers  sha l l  be 
p laced a t  every  o ther  post .  
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(C)   Guardra i l  Terminal  Del ineat ion:  

Del ineat ion  fo r  guardra i l  te rmina ls  sha l l  be  compat ib le  wi th  the  average 
pro jec t  e leva t ion  and t ra f f i c  d i rec t ion  shown on the  p lans .   The 
cont rac tor  sha l l  ma in ta in  cons is tency  wi th in  the  pro jec t  l imi ts  by 
se lec t ing the  same type of  de l ineat ion  fo r  a l l  s imi lar  ins ta l la t ions .  

For  guardra i l  te rmina ls ,  the  cont rac tor  sha l l  use  L-shaped,  T-shaped,  or  
U-shaped markers ,  o r  f lex ib le  ver t ica l  de l ineators  on  the  pos ts  shown in 
Standard  Drawings .  

The conf igura t ion o f  re f lec t ive  sheet ing ob jec t  markers  on  the  approach 
and depar tu re  faces  o f  the  guardra i l  te rmina l .
 
905-4 Method of  Measurement:  

The l imi ts  o f  measurement  fo r  the  var ious  guardra i l  i tems are  shown on 
the  p lans .    

Guardra i l ,  o f  the  type  shown on the  pro jec t  p lans ,  wi l l  be  measured by 
the  l inear  foo t  a long the  face  o f  the ra i l  e lement  f rom center  to  center  o f  
sp l ices ,  exc lus ive  o f  guardra i l  te rmina ls ,  end anchors ,  and guardra i l  
t rans i t ions .   Lengths  o f  tapers requ i red  fo r  connect ing to  ex is t ing 
guardra i l  and the  long span guardra i l  w i l l  be  inc luded in  overa l l  guardra i l  
length .  

Guardra i l  te rmina ls  wi l l  be  measured by  the  un i t  each,  inc lud ing a l l  
components  and de l ineat ion  requ i red  fo r  a  comple te  ins ta l la t ion  as 
shown on the  p lans  and in  the  approved manufac turer ’s  d rawing and 
ins ta l la t ion  manua l .  

Guardra i l  end  anchors  wi l l  be  measured by  the  un i t  each,  inc lud ing 
de l ineat ion  and a l l  o ther  components  requ i red fo r  a  comple te  ins ta l la t ion 
as  shown on the  p lans .  

Guardra i l  t rans i t ions  wi l l  be  measured by  the  un i t  each,  inc lud ing 
de l ineat ion  and a l l  o ther  components  requ i red fo r  a  comple te  ins ta l la t ion 
as  shown on the  p lans .  

Box  cu lver t  guardra i l  posts  wi l l  be  measured by  the  un i t  fo r  each pos t  
anchored as  shown on the  p lans .   One un i t  wi l l  cons is t  o f  the  cu t  and 
f i t ted  guardra i l  pos t ,  anchor  p la te ,  and hardware .  

Const ruc t ing the  var ious types  o f  guardra i l ,  guardra i l  t rans i t ions ,  and 
end anchors  f rom sa lvage wi l l  be  measured by  the  l inear  foo t ,  o r  by  the 
un i t  each,  us ing the  l imi ts  o f  measurement spec i f ied  fo r  new 
cons t ruc t ion .  

Reconst ruc t ing the  var ious  types  o f  guardra i l ,  guardra i l  t rans i t ions ,  
guardra i l  te rmina ls ,  and end anchors  wi l l  be  measured by  the  l inear  foo t ,  
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o r  by  the  un i t  each,  us ing the  l imi ts  o f  measurement  spec i f ied  fo r  new 
cons t ruc t ion .  

905-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  guardra i l ,  measured as prov ided above,  wi l l  
be  pa id  fo r  a t  the  cont rac t  un i t  p r ice per  l inear foo t  fo r  the  types o f  
guardra i l  ins ta l la t ion  designated  in  the  b idd ing schedu le ,  comple te  in  
p lace ,  inc lud ing a l l  guardra i l  de l ineat ion ,  excavat ion ,  back f i l l  and 
d isposa l  o f  surp lus  mater ia l .  

The accepted  quant i t ies  o f  guardra i l  te rmina ls ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  each,  comple te  in  p lace ,  
inc lud ing a l l  components  and de l ineat ion  as  requ i red ,  excavat ion,  
back f i l l  and  d isposa l  o f  surp lus  mater ia l .  

The accepted  quant i t ies  of  guardra i l  end  anchors ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  each,  comple te  in  p lace ,  
inc lud ing a l l  guardra i l  components  and de l ineat ion  as  requ i red ,  
excavat ion ,  back f i l l ,  d isposa l  o f  surp lus  mater ia l ,  and ins ta l la t ion  o f  
foundat ion  tubes .  

The accepted  quant i t ies  o f  guardra i l  t rans i t ions to  concre te  bar r ie rs ,  
measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice 
each,  comple te  in  p lace ,  inc lud ing guardra i l  pos ts ,  b lockouts ,  hardware,  
te rmina l  connect ion ,  excavat ion ,  back f i l l  and  d isposa l  o f  surp lus 
mater ia l .   Concre te  bar r ier  tha t  is  cons t ruc ted  wi th  a  guardra i l  t rans i t ion 
sha l l  be  measured and pa id  fo r  in  accordance wi th  the  requ i rements  o f  
Sec t ion  910 o f  the  spec i f ica t ions  for  concre te  bar r ie r  t rans i t ion .  

Payment  fo r  fu rn ish ing and p lac ing ear thwork  and sur fac ing mater ia l  fo r  
pavement  widen ing assoc ia ted  wi th  new guardra i l  and  a t  the  f la res  o f  
guardra i l  te rmina ls  wi l l  be  measured and pa id  fo r  under  the  respec t ive 
cont rac t  i tems.  

The accepted  quant i t ies  o f  box  cu lver t  guardra i l  pos ts ,  measured as 
prov ided above,  wi l l  be  paid  fo r  a t  the  cont rac t  un i t  p r ice  each,  and sha l l  
be  fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace ,  inc lud ing anchor 
p la tes ,  hardware ,  excavat ion ,  back f i l l ,  remov ing and rep lac ing sur fac ing,  
cu t t ing and f i t t ing s tee l  beam pos ts ,  d r i l l ing anchor  bo l t  ho les  in  s tee l  
pos ts  and box  cu lver ts ,  and d isposa l  o f  surp lus  mater ia ls .  

The accepted  quant i t ies  of  cons t ruc t  guardra i l ,  guardra i l  t rans i t ions ,  and 
end anchors  f rom sa lvage,  measured as  prov ided above,  wi l l  be  pa id  for  
a t  the  cont rac t  un i t  p r ice ,  comple te  in  p lace ,  inc luding a l l  new guardra i l  
de l ineat ion ,  remova l  o f  ex is t ing de l ineat ion  as  necessary ,  excavat ion ,  
back f i l l  and  d isposa l  o f  surp lus  o r  unusab le  mater ia ls .  

The accepted  quant i t ies  of  recons t ruc t  guardra i l  w i th  ex is t ing mater ia ls ,  
measured as prov ided above,  wi l l  be pa id  fo r  a t  the  contrac t  un i t  p r ice ,  
comple te  in  p lace ,  inc luding a l l  new guardra i l  de l ineat ion ,  remova l  of  
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ex is t ing de l ineat ion  as  necessary ,  excavat ion ,  back f i l l  and  compact ion ,  
and d isposa l  o f  surp lus  or  unusab le  mater ia ls .  

The accepted  quant i t ies o f  recons t ruc t  guardrai l  w i th  new pos ts ,  
b lockouts ,  and hardware ,  measured as  prov ided above,  wi l l  be  pa id  fo r  
a t  the  cont rac t  un i t  p r ice,  comple te  in  p lace ,  inc lud ing a l l  new pos ts ,  
b lockouts ,  and hardware ,  new guardra i l  de l ineat ion,  remova l  o f  ex is t ing 
de l ineat ion  as  necessary ,  excavat ion ,  back f i l l  and  compact ion ,  and 
d isposa l  o f  surp lus  o r  unusab le  mater ia ls .  

The accepted  quant i t ies  o f  recons t ruc t  guardra i l  t rans i t ions ,  guardra i l  
te rmina ls ,  and end anchors ,  measured as  prov ided above,  wi l l  be pa id 
fo r  a t  the  cont rac t  un i t  p r ice ,  comple te  in  p lace ,  inc lud ing new guardra i l  
de l ineat ion ,  remova l  o f  ex is t ing de l ineat ion  as  necessary ,  excavat ion ,  
back f i l l  and  compact ion ,  and d isposa l  o f  surp lus  or  unusab le  mater ia ls .   
Payment  fo r  recons t ruc t ing end anchors  wi l l  inc lude a l l  cos ts  fo r  
p rov id ing and ins ta l l ing new foundat ion  tubes .  

The cont rac tor  wi l l  be  pa id  in  accordance wi th  the  prov is ions  of  
Subsec t ion  109.04  o f  the  spec i f i ca t ions  fo r  furn ish ing new pos ts ,  
b lockouts ,  ra i l  e lements  or  hardware  to  rep lace  components  deemed by 
the  Engineer  unsu i tab le  fo r  reuse,  o r  to supp lement  insu f f ic ien t  ex is t ing 
quant i t ies  fo r  recons t ruct ing the  var ious  types  o f  guardra i l ,  o r  for  
cons t ruc t ing the  var ious  types  o f  guardra i l  f rom sa lvage.  

Reconst ruc t  guardra i l  does  no t  inc lude s tockpi l ing or  re loca t ing 
guardra i l .   Guardra i l  requ i r ing s tockp i l ing or  re loca t ing wi l l  be 
compensated  under  two separa te  b id  i tems:   

(A)  Remove and Sa lvage Guardra i l ;  and   

(B)  Const ruc t  Guardra i l  f rom Sa lvage.  

SECTION 906 CATTLE GUARDS:  

906-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
cons t ruc t ing new ca t t le  guards  or  recons t ruc t ing ex is t ing ca t t le  guards 
a t  the  loca t ions  shown on the  pro jec t  p lans  or  des ignated  by  the 
Engineer ,  in  accordance wi th  the  de ta i ls  shown on the  p lans  and the 
requ i rements  o f  these spec i f i ca t ions .  

906-2 Mater ia ls :  

906-2 .01 Concrete:  

Concre te  sha l l  con form to  the  requ i rements  o f  Sec t ion  1006 o f  the 
spec i f i ca t ions  fo r  Class  B concre te .  
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906-2 .02 Steel :  

Rein forc ing bars and s t ruc tu ra l  s tee l  sha l l  con form to  the  requ i rements 
o f  Sec t ion  1003 and Sect ion  1004 o f  the  spec i f i ca t ions ,  respec t ive ly .   
ASTM A570,  Grade 40  s tee l  may be  used as  an  a l te rna te  to  ASTM A36  
fo r  the  fabr ica t ion  o f  ca t t le  guard  gr i l l  ra i l s .  

906-2 .03 Fencing:  

Fence pos ts  and braces  sha l l  con form to the requ i rements  o f  Sec t ions 
902 and 903 o f  the  spec i f i ca t ions .  

906-2 .04 Backf i l l :  

Backf i l l  mater ia l  sha l l  con form to  the  requ i rements o f  Subsec t ion  203-5  
o f  the  spec i f i ca t ions .  

906-2 .05 Wood:  

Wooden sh ims sha l l  con form to  the  requ i rements  shown on the  p lans .  

906-3 Construct ion Requirements:  

Excavat ion  and back f i l l  sha l l  be  in  accordance wi th  the  requ i rements  o f  
Subsec t ion  203-5  o f  the  spec i f i ca t ions .  

Comple ted  ca t t le  guards  sha l l  be  we l l  d ra ined.  

Cat t le  guards  sha l l  be  cas t - in -p lace  or ,  a t  the  op t ion  o f  the  cont rac tor ,  
may be  precas t  un i ts .   A l i s t  o f  approved precas t  un i ts  may be  found on 
the  Depar tment ’s  Approved Produc ts  L is t  (APL) ,  ava i lab le  on  the 
in te rne t  f rom the Ar izona Transpor ta t ion Research  Center  (ATRC),  
th rough i ts  PRIDE program.   The use o f  p recas t  ca t t le  guards  sha l l  be 
l imi ted  to  roadway loca t ions  wi th  max imum longi tud ina l  grades  o f  6 
percent .   Precas t  un i ts  sha l l  be  ins ta l led  to  match  the  roadway center l ine 
pro f i le  grade and the  roadway c ross-s lope. 

Cat t le  guards  sha l l  be  cons t ruc ted  in  accordance wi th  the  de ta i ls  shown 
on the  p lans  in  reasonab ly  c lose  conformi ty  to  the  l ines  and grades 
es tab l ished or  shown on the  pro jec t  p lans .   A l l  fence and s tee l  ga tes 
requ i red  sha l l  be cons t ruc ted  as  spec i f ied under  Sec t ion  902 or  903 o f  
the  spec i f i ca t ions ,  as  appl icab le .  

Pa in t ing o f  s t ruc tu ra l  s teel  sha l l  be  in  accordance wi th  the requ i rements 
o f  Sec t ion  610 o f  the  spec i f i ca t ions .   St ruc tura l  s tee l  sha l l  be  pa in ted 
wi th  one coat  o f  p r imer  (Pa in t  No.  1 )  in  accordance wi th  Sec t ion  1002 o f  
the  spec i f i ca t ions .   Pa in t ing o f  fence pos ts and ga tes  sha l l  be  in 
accordance wi th  the  requ i rements  o f  Sec t ion  902 or  903 o f  the 
spec i f i ca t ions ,  as  app l icab le .  

TABLE OF CONTENTS INDEX



SECTION 906 

1045 
 

Ex is t ing ca t t le  guards  designated  on  the  pro jec t  p lans  fo r  recons truc t ion 
sha l l  be d ismant led  to  the  ex ten t  requ i red  and in such a manner as  to  
p reserve  a l l  mater ia ls  or  por t ions  o f  the ex is t ing s t ruc tu re tha t  a re 
acceptab le  fo r  use  in  the  recons t ruc ted  s t ruc tu re .   A l l  removed concre te 
sha l l  be  d isposed o f  in  accordance wi th  the  requ i rements  o f  Subsec t ion 
202-3 .03(A)  o f  the  spec i f ica t ions .  

Cat t le  guards  to  be  recons t ruc ted  sha l l  be  const ruc ted  as  spec i f ied 
here in ,  except  tha t  the  mater ia ls  requ i red  sha l l  be  sa lvaged to  the  ex ten t  
poss ib le f rom the ex is t ing ca t t le  guards  des ignated  on  the  p lans  to  be 
recons t ruc ted  or  removed.  

Stee l  angles  prov id ing a  bear ing sur face  for  each gr i l le  un i t  o f  a roadway 
ca t t le  guard  and wooden sh ims under  ra i l road ca t t le  guards  sha l l  be  se t  
to  the  requ i red  e leva t ions wi th  su f f ic ien t  accuracy  tha t  no  rock ing under 
load o f  a  gr i l le  un i t  o r  t read assembly  can be  observed and tha t  no  gap 
grea ter  than 1 /32  inch  ex is ts  be tween any  pa i r  o f  bear ing sur faces  when 
the  un i t  o r  assembly  is  no t  under  load and is  no t  sp iked,  we lded or  
o therwise  he ld  in  p lace .  

The fabr ica t ion  and connect ions o f  gr i l le  un i ts ,  angle  un i ts ,  and o ther 
s tee l  e lements  sha l l  con form to  the  requ i rements  of  Sec t ion  604.   E i ther 
H-10 or  H-20 load ing wi l l  be  des ignated  on  the  pro jec t  p lans .  

906-4 Method of  Measurement:  

Cat t le  guard ,  and recons truc t  ca t t le  guard  wi l l  be  measured as  a  un i t  for  
each s t ruc tu re .  

Cat t le  guards  cons is t ing o f  a  d i f fe ren t  number  o f  gr i l le  un i ts ,  d i f fe ren t  
"H"  load ings ,  d i f fe ren t  wid ths ,  o r  be ing new ins tead o f  recons t ruc ted  wi l l  
be  measured separa te ly .  

906-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  ca t t le  guards  and recons t ruc t  ca t t le  guards ,  
measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice 
each,  comple te in  p lace ,  inc lud ing excavat ion ,  s t ruc tu re  back f i l l ,  
s t ruc tu ra l  s tee l ,  re in fo rc ing s tee l ,  gr i l les ,  concre te ,  pa in t ing,  wood sh ims 
and concre te  s labs  where requ i red .  

Payment  fo r  fence or  ga tes  wi l l  be  made as  spec i f ied  under  Sec t ion 902 
or  903 o f  the  spec i f i ca t ions ,  except  tha t  pos ts  and braces  a t tached to 
the  ca t t le  guard  sha l l  be  cons idered as  inc luded in  the  cos t  o f  the  ca t t le  
guard .  
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SECTION 907 DAMPPROOFING AND WATERPROOFING CONCRETE 
SURFACES:  

907-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
dampproof ing concre te  sur faces  or  waterproo f ing concre te  s t ruc tu res 
and jo in ts  a t  the loca t ions shown on the  pro jec t  p lans  and in accordance 
wi th  the  requ i rements  o f  the  p lans  and these spec i f i ca t ions .  

907-2 Mater ia ls :  

907-2 .01 Genera l  Requirements:  

The mater ia ls  fu rn ished by  the  cont rac tor  to  dampproof  o r  waterproof  
concre te  s t ruc tu res as  shown on the  p lans  sha l l  con form to the 
requ i rements  o f  th is  sec t ion  un less  o therwise  spec i f ied  on  the  pro jec t  
p lans  or  in  the  Spec ia l  Prov is ions .   Cer t i f i ca tes  o f  Compl iance 
conforming to  the  requ i rements  o f  Subsec t ion  106.05  o f  the 
spec i f i ca t ions  sha l l  be  submi t ted .  

Al l  mater ia ls  sha l l  be  del ivered  in  the  or ig ina l  packages bear ing the 
manufac turer 's  b rand and labe l .   The manufac turer ’s  labe l  and/or  the 
Cer t i f i ca te  o f  Compl iance sha l l  s ta te tha t  the fabr ic  has  been sa tura ted 
wi th  aspha l t .   Fabr ics sa tura ted  wi th  coa l - ta r  p i tch are  no t  acceptab le .   
Mater ia ls  sha l l  be  de l ivered  on the work  s i te  a su f f ic ien t  t ime be fore they 
are  to  be  used to  permi t  tes t ing and ana lyz ing,  i f  requ i red  by  the  
Engineer .   The fabr ic  shal l  be  s to red  in  a  d ry  p lace ,  and the  ro l ls  sha l l  
no t  be  s to red  on  end. 

907-2 .02 Pr ime Coats:  

An aspha l t  p r imer  conforming to  the  requ i rements  o f  ASTM D41 sha l l  be 
used. 

907-2 .03 Mop Coats:  

An aspha l t  wh ich  conforms to  the  requ i rements  o f  ASTM D449 Type I I I ,  
sha l l  be  used for  the  mop coats .  

907-2 .04 Fabr ic:  

The fabr ic  sha l l  be  b i tumin ized co t ton fabr ic  conforming to the 
requ i rements  o f  ASTM D173.   The fabr ic  sha l l  be satura ted  wi th  aspha l t .  
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907-3 Construct ion Requirements:  

907-3 .01 Genera l :  

Bi tuminous  coats  sha l l  no t  be  app l ied  in  wet  weather  nor  when the 
ambien t  tempera ture  is  be low 50 degrees  F.   Concre te  sha l l  be  dry  and 
c lean be fore  the  pr ime coat  is  app l ied .   I f  b i tuminous  mater ia l  i s  used 
fo r  cur ing,  i t  may a lso  serve  as a  p r iming coat ,  except  tha t  add i t iona l  
p r imer  may be  necessary  be fore  app l ica t ion  o f  the  mop coat .  The 
mater ia l  fo r  mop coats  sha l l  be  heated as  necessary  to  a id app l ica t ion,  
bu t  no t  above 350 degrees  F.  

The b i tumen sha l l  be heated  in  ke t t les  equ ipped wi th  a rmored 
thermometers ,  and s t i r red f requent ly .  

Pr imer  sha l l  be a l lowed to  cure  proper ly  be fore  app ly ing the  mop coat .   
The pr imer  sha l l  be app l ied  wi thout  heat ing a t  the approx imate  ra te o f  1 
ga l lon  per  100 square  fee t  o f  sur face  wi th  a  th ree-  o r  four -knot  roo f ing 
brush.   I f  aspha l t  p r imer  is  too  th ick  to  a l low easy  brush ing,  the  mater ia l  
may be  th inned by  the  add i t ion  o f  a  smal l  quant i ty  o f  gaso l ine  or  
naphtha .  

Work  sha l l  be  so  regu la ted  tha t  a t  the  end o f  the  day  a l l  fabr ic  tha t  has 
been app l ied  wi l l  have rece ived a  mop coat .  

Concre te  sur faces  no t  to  be  dampproofed  or  waterproo fed  sha l l  be 
pro tec ted  f rom the sp i l l ing o r  o therwise  marr ing o f  the  sur face  wi th  the 
b i tuminous  mater ia ls .  

907-3 .02 Dampproof ing:  

Concre te  sur faces  to  be  dampproofed  sha l l  be  g iven an  aspha l t  p r imer 
and an  aspha l t  mop coat .  

Each coat  sha l l  be  app l ied  un i fo rmly ,  fu l ly  cover ing the  sur face ,  and 
sha l l  be  thorough ly  worked in to  the  sur face .  

Af te r  the  pr imer has cured ,  the  mop coat  sha l l  be  app l ied a t  the  ra te  o f  
approx imate ly  50  pounds per  100 square  fee t  o f  sur face to  ob ta in  a 
th ickness  o f  approx imate ly  5 /64  inch  fo r  the  dampproof  coat ing.  

Wi th in  the  areas  to  be  t rea ted ,  a l l  expans ion  or  cons t ruc t ion  jo in ts  tha t  
a re  no t  p ro tec ted  wi th  meta l  sea ls  and wh ich  wi l l  be  covered wi th  ear th 
in  the  comple ted  s t ruc tu re  sha l l  be  pro tec ted  wi th  a  s ingle  layer  o r  s t r ip  
o f  b i tumin ized co t ton  fabr ic  no t  less  than 12  inches  wide .   The fabr ic  
sha l l  be  la id  even ly  over the  jo in ts  and in  a  f resh mopp ing o f  aspha l t .   
The fabr ic  sha l l  be  pressed in to  p lace  and sha l l  be  smooth  and f ree o f  
c reases .   Jo in ts  in  the  fabr ic  sha l l  lap  12  inches.   Af te r  p lac ing,  the  
fabr ic  sha l l  be  sea led  wi th  a  mop coat .  
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Sec t ions  dampproofed  sha l l  be pro tec ted aga ins t  mechan ica l  in ju ry and 
h igh  tempera ture  as  soon as  poss ib le  a f te r  app l ica t ion  and un t i l  f ina l  
acceptance o f  the  work .  

907-3 .03 Membrane Waterproof ing:  

(A)   Surface Preparat ion:  

Waterproo f ing may be  used in  con junc t ion  wi th  s lab  pro tec t ion ,  sheet 
meta l  sea ls  o r  o ther  pro tec t ive  dev ices .  

Sur faces  o f  concre te to be  waterproo fed sha l l  be smooth  and f ree  f rom 
pro jec t ions  wh ich  migh t  in ju re  the  waterproo f ing membrane.   The 
sur faces  sha l l  be  c leaned o f  dus t ,  d i r t ,  grease and loose par t ic les  o r  any  
fo re ign  subs tances  and sha l l  be  dry  p r io r  to  p lac ing waterproo f ing.  

The use o f  compressed a ir  may be  requ i red  in  o rder  to  remove dus t  and 
loose d i r t  f rom corners  and jo in ts .   Damp sur faces  may be  dr ied  by 
cover ing wi th  a layer  o f  ho t  sand.   The sand sha l l  remain  in  p lace  one 
or  two hours ,  a f te r  wh ich i t  sha l l  be  removed f rom enough sur face  to 
a l low the  work  to  p roceed.  

Af te r  the  sur faces  o f  concre te  to  be  waterproo fed  have been thorough ly 
c leaned and pr io r  to  the  f i rs t  ho t  mop coat ,  one coat  o f  p r imer  sha l l  be 
app l ied .   The pr imer  sha l l  be  thorough ly  worked in to the  concre te  to g ive  
a  un i fo rm coat ing.  

(B)   Appl icat ion of  Membrane:  

Two-  o r  th ree-p ly  membrane waterproo f ing,  as  spec i f ied  on  the  pro jec t  
p lans ,  sha l l  be  app l ied  a f te r  the  pr imer  has  cured .  

Two-p ly  membrane waterproo f ing fo r  the protec t ion  o f  foo t ing 
cons t ruc t ion jo in ts o r  o ther  des ignated  areas sha l l  cons is t  o f  two layers 
o f  b i tumin ized co t ton  fabr ic  and th ree  mop coats ,  p laced a l te rna te ly  over 
the  concre te  sur face  previous ly  t rea ted  wi th  one coat  o f  p r imer .  

Three-p ly  membrane waterproo f ing fo r  the  pro tec t ion  o f  decks  and s ides  
o f  s t ruc tu res or  o ther designated  areas  sha l l  cons is t  o f  th ree layers  of  
b i tumin ized co t ton  fabr ic  and four  mop coats ,  p laced a l te rna te ly  over  the 
concre te  sur face  prev iously  t rea ted  wi th  one coat  of  p r imer .  

The layers o f  the  t rea ted  co t ton  fabr ic  sha l l  be la id  so  tha t  a l l  edges  wi l l  
lap  a t  leas t  2  inches .   The l ine  o f  lap  sha l l  in  every  case be  broken wi th  
tha t  o f  the  preced ing layer  o f  membrane.   Each s tr ip  sha l l  be  la id  in  a 
f resh  ho t  mop coat  and when the  spec i f ied  number  o f  layers  has  been 
la id ,  the  en t i re  sur face  sha l l  be  mopped.   I f  p rac t icab le ,  the  lay ing o f  the 
fabr ic  sha l l  begin  a t  the  lowest  par t  o f  the  sur face to  be  waterproo fed .   
The sur face  sha l l  be comple te ly  covered wi th  a heavy  mop coat be fore 
the  s t r ip  o f  fabr ic  is  pu t  down.   The mopp ing sha l l  be  so  done tha t  there 
wi l l  be  no  a i r  bubb les ,  pockets  o r  spo ts  where the  sur face  shows 
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th rough.   As  soon as  a  s tr ip  o f  fabr ic  has  been la id ,  i t  sha l l  be  pressed 
in to  the  coat  to  e l imina te a i r  bubb les .   Creases  in the  fabr ic  sha l l  be 
smoothed ou t  care fu l ly  by pu l l ing the fabr ic .   The top  mopp ing sha l l  be 
o f  such th ickness  and be  so  app l ied  as  to  sea l  and cover  the  fabr ic  
comple te ly .  

Waterproo f ing sha l l  be  f ree  f rom punc tures ,  pockets  o r  fo lds .  

Spec ia l  care  sha l l  be taken so  tha t  the  fabr ic  is  comple te ly  sea led down 
a t  the  laps .   The waterproo f ing membrane sha l l  be  cont inuous  and 
unbroken. 

At  jo in ts  in  the  membrane,  the  laps  sha l l  be  a t  leas t  12  inches .   The 
fabr ic  fo r  mak ing the  lap  sha l l  be  le f t  unmopped un t i l  the  jo in t  is  
comple ted .  

On hor izon ta l  sur faces ,  no t  less  than 4  ga l lons  in  each mop coat  sha l l  
be  used fo r  each 100 square  fee t  o f  sur face ,  and on  ver t ica l  sur faces ,  
no t  less  than 5  ga l lons in  each mop coat  sha l l  be  used fo r  each 100 
square  fee t  o f  sur face .  

Expans ion  and cont rac t ion  jo in ts  sha l l  be  covered wi th  membrane 
waterproo f ing as  requ i red by  the  p lans .  

Sec t ions  waterproo fed  sha l l  be pro tec ted aga ins t  mechan ica l  in ju ry ,  h igh  
tempera ture  and chemical  ac t ion ,  as  soon as  possib le  a f te r  app l ica t ion 
and un t i l  f ina l  acceptance o f  the  work .  

907-4 Method of  Measurement:  

The pro jec t  p lans  wi l l  show the  es t imated  quant i ty  o f  sur face  area  to  be 
dampproofed  and/or  waterproo fed  and the  cont rac tor  sha l l  assure  i tse l f  
tha t  th is  es t imated  quant i ty  is  subs tan t ia l ly  cor rec t .  

907-5 Basis  of  Payment:  

No d i rec t  payment  wi l l  be  made fo r  Dampproof ing and Waterproo f ing 
Concre te  Sur faces .   The cos t  o f  fu rn ish ing and app ly ing a l l  mater ia ls  
sha l l  be  cons idered as  inc luded in  the  cont rac t  p r ice  pa id  fo r  concre te 
o f  the  c lass  t rea ted .  

SECTION 908 CONCRETE CURBS,  GUTTERS,  SIDEWALKS,  AND 
DRIVEWAYS:  

908-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
cons t ruc t ing Por t land cement  concre te  curb ,  curb  and gu t te r ,  ramp curb ,  
s idewalk ,  s idewalk  ramps, d r iveways ,  and va l ley  gu t te rs  a t  the  loca t ions 
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shown on the  pro jec t  p lans  in  accordance wi th  the  de ta i ls  shown on the 
p lans  and the  requ i rements  o f  these spec i f i ca t ions .  

908-2 Mater ia ls :  

908-2 .01 Concrete:  

Concre te  sha l l  be Class  B concre te  conforming to the  requ i rements o f  
Sec t ion  1006 o f  the  spec i f i ca t ions .  

908-2 .02 Expansion Joint  Fi l ler :  

Expans ion  jo in t  f i l le r  sha l l  be  1 /2 - inch  b i tuminous  or  nonb i tuminous 
pre formed s t r ips conforming to  the requ i rements of  Subsec t ion  1011-6 
o f  the  spec i f i ca t ions .  

908-2 .03 Concrete  Cur ing Compound:  

Cur ing compound sha l l  be  l iqu id  membrane-fo rming compound 
conforming to  the  requ i rements  o f  Subsec t ion  1006-6 .01(C)  o f  the 
spec i f i ca t ions .  

908-2 .04 Detectable  Warning Str ip:  

Detec tab le  warn ing s t r ips  sha l l  cons is t  o f  a  p re- fabr ica ted  mat  wi th  
t runcated  domes a l igned in  a  square  gr id  mat r ix  on  a  f la t  subs t ra te ,  o r  
o ther  p re- fabr ica ted  mater ia ls  meet ing the  requ i rements  o f  the  Standard 
Drawings .   Detec tab le  warn ing s t r ips  sha l l  con t ras t  v isua l ly  wi th  the 
s idewalk  ramp,  and sha l l  con form to  the  cur ren t  requ i rements  o f  the 
Amer icans  wi th  Disab i l i t ies  Ac t  Access ib i l i t y  Gu ide l ines  (ADAAG).   
Detec tab le  warn ing s t r ips sha l l  be  pre- fabr ica ted  f rom durab le  mater ia l  
approved by  the  Depar tment .   A l l  de tec tab le  warn ing s t r ips  ins ta l led 
wi th in  the  pro jec t  l imi ts  sha l l  be  the  same type,  un less  shown o therwise 
on  p lans  or  approved by  the  Engineer .   

Pre- fabr ica ted  de tec tab le warn ing s t r ips  approved fo r  use  are  shown on 
the  Depar tment ’s  Approved Produc ts  L is t  (APL) .   The most  cur ren t  
vers ion o f  the  APL is  ava i lab le  on the in te rne t  f rom the  ADOT Research 
Center ,  th rough the Produc t  Eva lua t ion Program.  Pre- fabr ica ted 
de tec t ib le  warn ing s t r ips  no t  l i s ted  on  the  APL may be  cons idered fo r  
use  in  accordance wi th  the  requ i rements o f  Subsec t ion  106.14 o f  the 
spec i f i ca t ions .  

908-3 Construct ion Requirements:  

The subgrade sha l l  be  cons t ruc ted  in  reasonab ly  c lose  conformi ty  to  the 
l ines  and grades  es tab l ished or  shown on the  pro jec t  p lans .  

Pr io r  to  p lac ing concre te  curb ,  curb  and gu t te r ,  d r iveway,  va l ley  gu t te r ,  
s idewalk  ramp,  o r  s idewalk ,  the  mater ia l  on  wh ich  they  are  to  be  p laced 

TABLE OF CONTENTS INDEX



SECTION 908 

1051 
 

sha l l  be  compacted  to a  depth  o f  a t  leas t  6  inches  to  a  dens i ty  o f  no t  
less  than 95  percent  o f  the  max imum dens i ty  de termined in  accordance 
wi th  the  requ i rements  of  the  app l icab le  tes t  methods  o f  the  ADOT 
Mater ia ls  Tes t ing Manua l  as  d i rec ted  and approved by  the  Engineer .  

A l l  so f t  o r  unsu i tab le  mater ia l  sha l l  be  removed to a  depth  o f  no t  less 
than 6  inches  be low subgrade and rep laced wi th  mater ia l  approved by 
the  Engineer .  

S ingle  curb ,  curb  and gut te r ,  and s idewalk  sha l l  be  cons t ruc ted  e i ther 
by  the  use  o f  convent ional  f i xed  fo rms or  by  s l ip - fo rm curb  and s idewalk 
p lac ing mach ines .  

Weather  and tempera ture  l imi ta t ions  fo r  the  p lacement  o f  concre te  sha l l  
be  in  accordance wi th  the  requ i rements  o f  Subsec t ion  1006-5 o f  the 
spec i f i ca t ions .  

Forms sha l l  be main ta ined a t  a l l  t imes in good cond i t ion  as  to  accuracy 
o f  shape,  s t rength ,  r ig id i ty  and smoothness o f  sur face .   The depth  o f  
face  fo rms fo r  concre te  curbs  sha l l  be  equa l  to  the  fu l l  face  he igh t  o f  the  
curb .  

Al l  o ther  fo rms sha l l  be  se t  to  fo rm the  fu l l  dep th  o f  a l l  edges  no t  fo rmed 
by  ad jacent  concre te .   Unsat is fac tory  fo rms sha l l  no t  be  used. 

Forms sha l l  be  se t  in  reasonab ly  c lose  conformi ty  to  the d imens ions ,  
l ines  and grades  shown on the  pro jec t  p lans  or  es tab l ished by  the 
Engineer  and be  secure ly  s taked in  pos i t ion .   Clamps,  spreaders ,  and 
braces  sha l l  be  used where  requ i red  to  ensure  r ig id  fo rms.  

When the  roadway sec t ion  s lopes  away f rom the  gu t te r ,  the  s lope o f  the 
gu t te r  sha l l  be  fo rmed to  match  the  roadway c ross  s lope. 

The subgrade and fo rms sha l l  be  watered  immedia te ly  be fore  p lac ing 
concre te .   Concre te  sha l l  be  p laced in  the  forms and thorough ly  
conso l ida ted .   The concrete  sha l l  be  conso l ida ted  by  means o f  approved 
mechan ica l  v ib ra to rs  o r  by  tamping or  spad ing by  hand.   The f resh 
concre te  sha l l  be  s t ruck  of f  so  the  sur face  wi l l  be  a t  the  proper  e leva t ion 
when the  concre te  is  conso l ida ted .   Concre te  sha l l  be  thorough ly  worked 
so  tha t  the  coarse  aggregate  is  be low the  sur face .   The sur face  sha l l  
then  be  f in ished to grade and c ross-sec t ion  wi th  a  f loa t ,  t rowe led  smooth 
and then g iven a  f ina l  f ine  brush f in ish .  

The exposed edges sha l l  be  too led  to a  1 /4 - inch  rad ius  un less a  larger 
rad ius  is  ind ica ted  on the p lans .   When concre te  p laced in  curb  has  se t  
su f f ic ien t ly  so  tha t  i t  w i l l  no t  s lump,  the  f ron t  face  form sha l l  be  removed.  
The gu t te r ,  f ron t  face ,  and top  o f  curb  sha l l  be t roweled  smooth and then 
g iven a  f ina l  f ine  brush f in ish  wi th  b rush  s t rokes  para l le l  to  the  l ines  o f  
curb  and gu t te r .   The exposed edges sha l l  be  too led  to  a  1 /4 - inch  rad ius .  
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Expans ion  jo in ts  sha l l  be  cons t ruc ted  a t  tangent  poin ts  o f  curb  re tu rns ,  
a t  s t ruc tu res ,  and a t  a  max imum of  60- foo t  in te rvals .   Expans ion jo in ts 
sha l l  be  cons t ruc ted  be tween s idewalks  and dr iveways ,  be tween 
s idewalks  and abut t ing s t ruc tu res ,  a round po les ,  pos ts ,  boxes ,  and o ther  
f i x tu res  tha t  pro t rude th rough the  s idewalk .   Expansion  jo in ts  sha l l  match 
as  near ly  as  poss ib le  to  the  jo in ts  in  the  ad jacent  pavement  o r  ex is t ing 
concre te  curb  and s idewalk .   Jo in t  f i l le r  sha l l  be  p laced ver t ica l ly  and 
ex tend fu l l  dep th  beginn ing 3 /16  inch  be low the  sur face  o f  the  concre te 
be ing p laced.   Dur ing the  p lac ing and tamping o f  concre te ,  the  f i l le r  sha l l  
be  res t ra ined in  i ts  p roper  pos i t ion .  

Edges o f  the  concre te  a t  expans ion  jo in ts  sha l l  be too led  to  a  1 /4 - inch 
rad ius .  

Cont rac t ion  jo in ts  (weakened-p lane jo in ts )  sha l l  be  cons t ruc ted  a t  a 
max imum of  15- foo t  in te rva ls  in  curb  and gu t te r  and s idewalks  and sha l l  
co inc ide wi th  cont rac t ion  jo in ts  in  ad jacent  pavement  o r  ex is t ing 
concre te  curb  and s idewalk .   A  cont rac t ion  jo in t  sha l l  be  cons t ruc ted 
a long the  center  o f  d r iveway en t rances  20  fee t  wide  or  grea ter .  

Longi tud ina l  con t rac t ion  jo in ts  sha l l  be  cons t ruc ted  in  the  center  of  
s idewalk  hav ing a  wid th  grea ter  than 7  fee t .   Cont rac t ion  jo in ts  sha l l  
e i ther  be  fo rmed or  sawed.   Formed cont rac t ion  jo in ts  sha l l  be 
cons t ruc ted  by  par t ing the  la rge  aggregates  in  the  f resh  concre te  wi th  a 
s t ra igh tedge to  a  depth  o f  2  inches .   The f ina l  jo in t  f in ish ing sha l l  be  
accompl ished wi th  a  jo in te r  too l  hav ing a  rad ius of  1 /4  inch leav ing a 
f in ished jo in t  depth o f  a min imum of  3 /4  inch .   Sawed jo in ts sha l l  be 
sawed to a  depth o f  2 inches  or  one- th i rd the  th ickness  o f  the  concre te,  
wh ichever  is  grea ter .  

Scor ing l ines ,  where  requ i red ,  sha l l  have a  min imum depth  o f  1 /4  inch 
and a rad ius  o f  1 /8  inch .   Where  longi tud ina l  scor ing l ines  are requ i red,  
they  sha l l  be  para l le l  to ,  o r  concent r ic  wi th ,  the  l ines  o f  the  work .  

Forms sha l l  be  thorough ly  c leaned each t ime they  are  used and sha l l  be 
coated  wi th  a  l igh t  o i l  as  requ i red  to  p revent  the  concre te  f rom adher ing 
to  them.  

I f  s l ip - fo rm equ ipment  is  used to  cons t ruc t  curb  and gu t te r  and s idewalk,  
such equ ipment  sha l l  be  des igned spec i f i ca l ly  fo r  the  work .   The resu l ts  
sha l l  be  equa l  to  o r  be t te r  than tha t  p roduced by  the  use  o f  f i xed  fo rms.  
I f  the  resu l ts  are  no t  sa t is fac to ry  to  the  Engineer ,  the  use  o f  the 
equ ipment  sha l l  be  d iscont inued.   A l l  app l icab le  requ i rements  o f  
cons t ruc t ion by  use o f  f ixed  forms sha l l  app ly  to the  use o f  s l ip - fo rm 
equ ipment .  

The s l ip - fo rm equ ipment  sha l l  be cont ro l led  as  to  l ine and grade by 
means o f  au tomat ic  sens ing and cont ro l  dev ices  such tha t  the  mach ine 
au tomat ica l ly  senses  and fo l lows e i ther  a  tau t  gu ide  l ine  or  o ther 
re fe rence,  per fo rming any  necessary  cor rec t ive  maneuvers  in  o rder  to 
es tab l ish the cor rec t  grade and a l ignment .   The cont rac tor  sha l l  se t  the 
gu ide  l ine  f rom survey  marks .  
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Immedia te ly  fo l lowing the  requ i red  f in ish ing opera t ions ,  one or  more 
app l ica t ions  o f  cur ing compound sha l l  be  appl ied  to  a l l  exposed 
sur faces .  

The cur ing compound sha l l  be  app l ied  a t  the  ra te  o f  no t  less  than 1 
ga l lon  per  150 square  fee t  o f  sur face  area ,  and in  such manner  as  to 
en t i re ly  cover  and sea l  a l l  exposed sur faces  o f  concre te  wi th  a  un i fo rm 
f i lm.  

The sur face o f  concre te  s idewalk  sha l l  be  tes ted  wi th  a  10- foot  
s t ra igh tedge.   Any  dev ia t ion  in  excess  o f  1 /4  inch  sha l l  be  cor rec ted  at  
no  add i t iona l  expense to  the  Depar tment .  

The face ,  top ,  back ,  and f low l ine  o f  the  curb  and gu t te r  sha l l  be  tes ted 
wi th  a  10- foo t  s t ra igh tedge or  curve  templa te ,  longi tud ina l ly  a long the 
sur face .  

Any  dev ia t ion  in  excess  o f  1 /4  inch  sha l l  be  cor rec ted  a t  no  add i t ional  
expense to  the  Depar tment .  

No veh icu la r  t ra f f i c  wi l l  be  a l lowed on  dr iveways  un t i l  the  concre te  has 
reached a t  leas t  60  percent  o f  the  requ i red  28-day  s t rength .  

Before  acceptance o f  the  work ,  a l l  curb  and gu t te r  and s idewalk  sha l l  be 
c leaned o f  a l l  d isco lo ra t ions  resu l t ing f rom the  cont rac tor 's  opera t ions ,  
inc lud ing,  bu t  no t  l imi ted to ,  d i r t ,  s ta ins ,  b i tumens,  and equ ipment t i re 
marks .   Clean ing may be  by  abras ive  b las t  methods  or  by  o ther  methods 
approved by  the  Engineer.  

The top  sur face  o f  de tec tab le  warn ing s t r ips ,  exc lus ive  o f  the  t runcated 
domes,  sha l l  be  wi th in  ±  1 /16  inch  o f  the  s idewalk  ramp sur face in 
accordance wi th  the  requi rements  o f  the ADAAG.   Detec tab le warn ing 
s t r ips  sha l l  be  ins ta l led  in  accordance wi th  manufac turer ’s  ins t ruc t ions 
and cur ren t  indus t ry  p rac t ice .   In  case o f  d isc repancy  the  manufac turer ’s  
ins t ruc t ions  sha l l  govern .  

908-4 Method of  Measurement:  

Concre te  s ingle  curb  and curb  and gu t te r  wi l l  be  measured by  the  l inear 
foo t  a long the  f low l ine .   Lengths  o f  depressed curb  and depressed curb 
and gu t te r  a t  d r iveway and s idewalk  ramp loca t ions  wi l l  be  inc luded in 
the  measurement .  Lengths  o f  curb  t rans i t ion  and termina l ,  and curb  and 
gu t te r  t rans i t ion  and te rmina l  wi l l  be  inc luded in  the  measurement .  
Lengths  occup ied  by ca tch  bas ins  wi l l  be  exc luded f rom the 
measurement .     No measurement  wi l l  be  made fo r  ramp curb .  

Concre te  s idewalks ,  d r iveways ,  and va l ley  gu t te r  wi l l  be  measured by 
the  square  foo t  o f  a rea  cons t ruc ted .   Areas  occupied  by  ca tch  bas ins 
wi l l  be  exc luded f rom the  measurement .  
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Concre te  s idewalk  ramps,  o f  the  type  shown on the  p lans ,  wi l l  be 
measured e i ther  as  a  un i t  fo r  each or  by  square  foo t ,  as  l i s ted  in  the 
b idd ing schedu le ,  o f  s idewalk  ramp cons t ruc ted ,  inc lud ing de tec tab le 
warn ing s t r ip .  

908-5 Basis  of  Payment:  

The accepted  quant i t ies  of  concre te  s ingle  curb ,  curb  and gu t te r ,  va l ley 
gu t te r ,  s idewalk ,  and dr iveway,  measured as  prov ided above,  wi l l  be 
pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inear  foo t  or  square  foo t ,  wh ich  
pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace ,  
inc lud ing fu rn ish ing and p lac ing embankment mater ia l ,  excavat ing,  
remov ing uns tab le  mater ia l ,  back f i l l ing and compact ing.  

The accepted  quant i t ies o f  s idewalk  ramps,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  each,  o r  per  square  foo t ,  
wh ich  pr ice sha l l  be fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace ,  
inc lud ing fu rn ish ing and p lac ing embankment mater ia l ,  excavat ing,  
remov ing unsu i tab le  mater ia l ,  back f i l l ing and compact ing,  sur face 
f in ish ing,  and fu rn ish ing and ins ta l l ing the  de tec tab le  warn ing s t r ip .    

No separa te  measurement  o r  payment  wi l l  be  made fo r  the  ramp curb  
a long the  back edge or  s ide  o f  s idewalk  ramps,  nor  fo r  the  de tec tab le 
warn ing s t r ip ,  the cos ts  be ing cons idered as inc luded in  the  pr ice  of  
con t rac t  i tems.   No separa te  payment  wi l l  be made fo r  the  curb  a long 
the  back  edge o f  s idewalk connect ing s idewalk  ramps a t  an  in te rsec t ion ,  
the  cos t  be ing cons idered as  inc luded in  the  pr ice  o f  con t rac t  i tems. 

SECTION 909 SURVEY MONUMENTS:  

909-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
ins ta l l ing concre te  monuments ,  inc lud ing cas t  i ron  f rames and covers;  
fu rn ish ing cas t  i ron  f rames and covers ;   o r  remov ing and rese t t ing 
ex is t ing f rames and covers  a t  the  loca t ions  shown on the  pro jec t  p lans 
and in accordance wi th  the  de ta i ls  shown on the  p lans and the 
requ i rements  o f  these spec i f i ca t ions .  

909-2 Mater ia ls :  

909-2 .01 Concrete:  

Concre te  sha l l  be  u t i l i t y  concre te  conforming to the  requ i rements  o f  
Sec t ion  922 o f  the  spec i f i ca t ions .   The s tandard marker  cap wi l l  be  
fu rn ished by  the  Depar tment .   Sec t ion  l ine  marker  caps  sha l l  be 
fu rn ished by  the cont rac tor ,  and sha l l  be  s tamped in  accordance wi th 
Manua l  o f  Survey ing Ins t ruc t ions  1973, pub l ished by  the  Depar tment  o f  
In te r io r ,  Bureau o f  Land Management .   Survey monuments  sha l l  be 
magnet ica l ly  de tec tab le .  
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909-2 .02 Frames and Covers:  

Frames and covers  sha l l  con form to  the  requ i rements  o f  Subsec t ion 
1004-6  o f  the  spec i f ica t ions  fo r  gray  i ron  cas t ings .   The bear ing face  o f  
the  f rame sha l l  be  mach ined so tha t  the cover  wi l l  l ie  f la t  in  any  pos i t ion 
in  the  r ing and have a  un i fo rm bear ing throughout  i ts  en t i re 
c i rcumference.   Before  leav ing the  foundry ,  the  f rames and covers  sha l l  
be  thorough ly  c leaned. 

909-3 Construct ion Requirements:  

909-3 .01 Survey Monuments:  

Excavat ion  fo r  new monuments  sha l l  be  the  depths  des ignated  on  the 
p lans .   The monuments  sha l l  be  back f i l led  wi th  su i tab le  mater ia l  tamped 
in to  p lace  to  p rov ide  a  stab le  and secure  ins ta l la t ion .   The concre te 
base,  cas t  i ron  f rame,  b i tuminous  mix  and cover  sha l l  then  be  p laced as 
de ta i led  on  the  p lans .   The f rame and cover  sha l l  be  ins ta l led  in  a 
manner  s imi la r  to  tha t  requ i red  under  Subsec t ion  505-3 .01 o f  the 
spec i f i ca t ions .  

909-3 .02 Frames and Covers:  

New f rames and covers  sha l l  be  ins ta l led  as  spec i f ied  under  Subsec t ion 
909-3 .01  o f  the  spec i f ica t ions .  

909-3 .03 Reset  Frames and Covers:  

Exis t ing f rames and covers  to  be  rese t  sha l l  be  care fu l ly  removed and 
rese t  as  spec i f ied  under Subsec t ion  909-3 .01  o f  the  spec i f i ca t ions ;  
however ,  a t  the  cont rac tor 's  op t ion  and wi th  approva l  o f  the  Engineer ,  
ad jus tab le  ex tens ion  r ings  conforming to  the  requ i rements  o f  Subsec t ion 
505-3 .03  o f  the  spec i f i ca t ions  may be  used.  Frames and covers  b roken 
or  damaged in  remov ing and rese t t ing sha l l  be  rep laced a t  no  add i t iona l  
cos t  to  the  Depar tment .  

909-4 Method of  Measurement:  

Survey  monuments  wi l l  be  measured as  a un i t  fo r  each survey 
monument ,  inc lud ing f rame and cover ;  fo r  each f rame and cover ;  o r  fo r  
each ex is t ing f rame and cover  removed and rese t .  

909-5 Basis  of  Payment:  

The accepted  quant i t ies o f  survey  monuments ,  f rame and cover  fo r  
survey  monument  and rese t  f rame and cover  for  survey  monument ,  
measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice 
each,  comple te  in  p lace ,  inc lud ing excavat ing and back f i l l ing.  
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SECTION 910 CONCRETE BARRIERS:  

910-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
cons t ruc t ing Por t land cement  concre te  bar r ie rs  a t  the  loca t ions  shown 
on the  pro jec t  p lans  and in  accordance wi th  the  de ta i ls  shown on the 
p lans  and the  requ i rements  o f  these spec i f i ca t ions .  

910-2 Mater ia ls :  

Unless  o therwise  shown on the  p lans ,  concre te  sha l l  be  Class  S Por t land 
cement  concre te  conforming to  the  requ i rements  o f  Sec t ion  1006 o f  the 
spec i f i ca t ions  wi th  a compress ive  s t rength  o f  a t  leas t  4 ,000 pounds per 
square  inch  a t  28  days .  

Re in fo rc ing s tee l  sha l l  be  in  accordance wi th  the  requ i rements  o f  
Sec t ion  1003 o f  the  spec i f i ca t ions .  

Dowels  sha l l  be  cor ros ion res is tan t  coa ted  dowel  bars  conforming to  the 
requ i rements  o f  AASHTO M 254,  Type A.  

Grout  fo r  p ressure  grou t ing the  jo in ts  o f  p recas t  barr ie r  sha l l  con form to 
the  requ i rements  o f  Subsec t ion  602-2 .03  o f  the  spec i f i ca t ions .  

Grout  fo r  the  bedd ing o f  p recas t  bar r ie r  sha l l  con form to  the 
requ i rements  o f  Subsec t ion  913-2 .01(D)  o f  the  spec i f i ca t ions .  

Jo in t  sea lan t  bar r ier  sha l l  be  la tex  sea l ing compound conforming to  the 
requ i rements  o f  ASTM C834,  app l ied  as  recommended in  ASTM C1193.  

910-3 Construct ion Requirements:  

910-3 .01 Genera l :  

Unless  o therwise  requ i red  by  the  pro jec t  p lans  or  Spec ia l  Prov is ions ,  
concre te  bar r ie r  sha l l  be  cons t ruc ted  by  any  o f  the  fo l lowing methods  or  
combina t ions  thereo f ,  a t  the  cont rac tor 's  op t ion :  

(A)  Cast - in -p lace  by  s l ip - fo rm or  ex t rus ion ;  
(B)  Cast - in -p lace  by  f ixed  fo rms;  and/or  
(C)  Precas t  

Concre te  bar r ie rs  sha l l  present  a  smooth ,  un i form appearance in  the i r  
f ina l  pos i t ion ,  con forming to  the  hor izon ta l  and vert ica l  l ines  shown on 
the  pro jec t  p lans  or  o rdered by  the  Engineer .  

When concre te  bar r ie rs  a re  to  be  cons t ruc ted  on  recent ly  comple ted 
br idges ,  the  bar r ie rs  sha l l  be  p laced a f te r  fa lsework  has  been re leased 
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and as  long a f te r  supers t ruc tu re  cons t ruc t ion  as  the progress  o f  the  work 
wi l l  permi t ,  un less  o therwise  ordered by  the  Engineer .  

Concre te  barr ie rs  and concre te  barr ie r  t rans i t ions  wh ich  are  cons t ruc ted 
on  br idge s t ruc tu res ,  approach s labs  and anchor  s labs  sha l l  be 
cons t ruc ted  by  cas t - in -p lace ,  f i xed- fo rm methods .   Precas t  o r  s l ip - fo rm 
methods  wi l l  no t  be  a l lowed. 

Where  concre te  bar r ie r  is  no t  p laced on  pavement ,  the  suppor t ing 
mater ia l  sha l l  be  shaped and f in ished in  reasonab ly  c lose conformi ty  to 
the  l ines ,  grades  and d imens ions es tab l ished by  the  Engineer  o r  shown 
on the  pro jec t  p lans .  

The mater ia l  sha l l  be  compacted  to  a t  leas t  95  percent  o f  the  max imum 
dens i ty  de termined in  accordance wi th  the  requ i rements  o f  the 
app l icab le  tes t  methods o f  the ADOT Mater ia ls  Tes t ing Manua l ,  as 
d i rec ted  and approved by the  Engineer .  

A l l  exposed sur faces sha l l  be  g iven a  Class I I  f in ish  in  accordance wi th  
the  requ i rements  o f  Subsec t ion  601-3 .05  o f  the  spec i f i ca t ions .   Cur ing  
o f  concre te sha l l  be in  accordance wi th  the  requ i rements  o f  Subsec t ion 
1006-6  o f  the  spec i f i ca t ions .  

Bar r ie r  markers  sha l l  be  ins ta l led  in  accordance wi th  the  de ta i ls  shown 
on the  p lans .  

910-3 .02 Cast - In-Place by Sl ip Form or  Extrusion:  

(A)   Genera l :  

Concre te  bar r ie rs  cons t ruc ted  by  us ing an  ex t rus ion  mach ine  or  s imi la r  
equ ipment  sha l l  be  o f  we l l  compacted ,  dense concre te .   At  the  op t ion  o f  
the  cont rac tor ,  concre te may be  made wi th  ma ter ia ls  cont inuous ly 
ba tched by  vo lume and mixed in a cont inuous  mixer  in  accordance wi th 
the  requ i rements o f  ASTM C685,  except  tha t  sampl ing,  tes t ing,  and 
acceptance o f  the  concre te  wi l l  be  in  accordance wi th  the  requ i rements 
o f  Sec t ion  1006 o f  the  spec i f i ca t ions .   The cont ractor  may be  requ i red 
to  fu rn ish  ev idence o f  success fu l  opera t ion o f  the ex t rus ion  mach ine  or  
o ther  equ ipment .  

S l ip  fo rm or  ex t ruded bar r ie r  wi l l  be  cons idered no t  to  requ i re  add i t iona l  
f in ish ing i f  the  sur face  meets  the requ i rements  o f  a  Class  I I  f in ish  as 
descr ibed in  Subsec t ion  601-3 .05 o f  the  spec i f i ca t ions  and the  a l ignment 
is  sa t is fac to ry .   I f  the  ex t ruded bar r ie r  does  no t  meet  these 
requ i rements ,  opera t ions sha l l  be  s topped un t i l  ad jus tments  a re  made 
to  the equ ipment  o r  the  concre te  mix  tha t  wi l l  resu l t  in  an  acceptab le 
p roduc t .   Bar r ie r  tha t  cannot  be  re f in ished to  meet  the  spec i f ica t ions  fo r  
a  Class  I I  f in ish  sha l l  be  removed and rep laced a t  the  cont rac tor ’s  
expense.   Bar r ie r  tha t  has  unsat is fac to ry  a l ignment  and s t ra igh tedge 
to le rance sha l l  be  penal ized  or  rep laced in  accordance wi th  these 
spec i f i ca t ions .  
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The concre te  sha l l  be  v ib ra ted ,  rammed,  tamped or  worked wi th  su i tab le 
equ ipment  un t i l  the  concre te  has  been conso l ida ted in  o rder  to  e l imina te 
vo ids  such as  honeycombed sur faces .   Fur ther ,  the equ ipment  sha l l  be 
opera ted  under  su f f ic ient  un i fo rm res t ra in t  to  the  fo rward  mot ion to 
p roduce the  requ i red  conso l ida t ion .  

The concre te  sha l l  be  o f  such cons is tency  tha t  af te r  ex t rus ion  i t  w i l l  
ma in ta in  the  shape o f  the bar r ie r  wi thout  suppor t .  

The grade fo r  the  top  o f  the  concre te  bar r ie r  sha l l  be  ind ica ted  by  an 
o f fse t  gu ide  l ine  se t  by  the  cont rac tor  f rom survey  marks  es tab l ished by 
the  Engineer .   The fo rming por t ion  o f  the  ex t rus ion  mach ine  sha l l  be 
read i ly  ad jus tab le  ver t ica l ly  dur ing the  fo rward  mot ion  o f  the  mach ine  to 
conform to the predetermined grade l ine .   A grade l ine  gauge or  po in te r  
sha l l  be  a t tached to the mach ine in  such a  manner  tha t  a cont inua l  
compar ison  can be  made between the  bar r ie r  be ing p laced and the 
es tab l ished grade l ine  as  ind ica ted  by  the  o f fse t  guide  l ine .  

In  l ieu  o f  the  above method fo r  ma in ta in ing the bar r ie r  grade,  the 
ex t rus ion  mach ine may be  opera ted  on  ra i ls  o r  fo rms or  on  ex is t ing 
pavement .  

(B)   Dimensional  Tolerances:  

(1 )  The top  o f  exposed faces  o f  the  bar r ie r  sha l l  comply  wi th  
the  fo l lowing to le rances  to  be accepted a t  100 percent  o f  
the  un i t  p r ice  b id  per  l inear  foo t .  

(a )  When a  10- foo t  long s t ra igh tedge is  p laced on  the  top  
sur face  o f  the  bar r ie r ,  i t  sha l l  no t  vary  by  more  than 
1 /4  inch  f rom the  s t ra igh tedge.  

(b )  When a  10- foo t  s t ra igh tedge is  p laced a long the  face 
o f  the  bar r ie r ,  i t  sha l l  no t  vary  by  more  than 1 /2  inch 
f rom the  s t ra igh tedge. 

(c )  The hor izon ta l  a l ignment  sha l l  no t  dev ia te  by  more 
than tha t  a l lowed in  Sec t ion  401 o f  the  spec i f i ca t ions  
when p laced ad jacent  to  Por t land Cement  Concre te 
Pavement .  

A l l  o ther  bar r ie r  d imens ions  sha l l  no t  dev ia te  by  more  than 1 /2  inch  f rom 
p lan  a l ignment .  

(2 )  The top  and exposed faces  o f  the  bar r ie r  sha l l  comply 
wi th  the  fo l lowing to le rances  to  be  accepted  a t  75 
percent  o f  the  un i t  p r ice  b id  per  l inear  foo t .  

(a )  When a  10- foo t  long s t ra igh tedge is  p laced on  the  top  
sur face  o f  the  bar r ie r ,  i t  sha l l  no t  vary  by  more  than 
1 /2  inch  f rom the  s t ra igh tedge.  
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(b )  When a  10- foo t  long s t ra igh tedge is  p laced a long the  
face  o f  the  bar r ie r ,  i t  sha l l  no t  vary  by  more  than 3 /4  
inch  f rom the  s t ra igh tedge.  

(c )  The hor izon ta l  a l ignment  sha l l  no t  dev ia te  by  more 
than tha t  a l lowed in  Sec t ion  401 o f  the  spec i f i ca t ions  
when p laced ad jacent  to  Por t land Cement  Concre te 
Pavement .  

A l l  o ther  bar r ie r  d imens ions  sha l l  no t  dev ia te  by  more  than 3 /4  inch  f rom 
p lan 's  a l ignment .  

Those por t ions o f  the  bar r ie r  no t  in  compl iance wi th  the min imum 
requ i rements  spec i f ied  here in  to  be  accepted  a t  75  percent  o f  the  un i t  
p r ice  sha l l  be  removed and rep laced a t  no  add i t iona l  cos t  to  the 
Depar tment .  

910-3 .03 Cast - In-Place by Fixed Forms:  

Concre te  bar r ie r  cas t - in -p lace  wi th  f i xed  fo rms sha l l  be  cons t ruc ted and 
cured  in  accordance wi th  the  requ i rements  o f  Sec t ion  601 o f  the 
spec i f i ca t ions .   I f  new or  l i ke  new meta l  o r  wood fo rms are  used and i t  
i s  apparent ,  a f te r  the fo rms are  s t r ipped,  tha t  spec ia l  care  has  been 
taken to  produce un i fo rmly  tex tured sur faces wi th  p leas ing appearance, 
the  Engineer  may wa ive the  spec i f ied  add i t iona l  f in ish ing to  p roduce a 
Class  I I  f in ish .  

The bar r ie r  sha l l  be  cas t  in  sec t ions  o f  the  length  shown on the  pro jec t  
p lans  and the  edges o f  the  jo in ts  be tween sec t ions sha l l  be  rounded to 
a  1 /4 - inch  rad ius .  

Af te r  the  concre te  has  cured  fo r  seven days ,  the  jo in t  sha l l  be  f i l led to 
a  depth  o f  a t  leas t  1  inch  wi th  jo in t  sea lan t .  

When a  10- foo t  long s t ra igh tedge is  p laced on  the  top  and a long the 
faces  o f  the bar r ie r ,  the sur face  sha l l  no t  vary  more  than 1 /4  inch  f rom 
the  s t ra igh tedge. 

910-3 .04 Precast :  

Precas t  concre te  bar r ier  sha l l  be  cas t  in  accordance wi th  the 
requ i rements  o f  Sec t ion  601 o f  the  spec i f i ca t ions .  

Af te r  p recas t  bar r ie r  has  been approved fo r  use  on the pro jec t ,  no 
add i t iona l  concre te  f in ish ing wi l l  be  requ i red .   Shou ld  the  f in ish  o f  
p recas t  bar r ie r  be  marred  or  damaged as  a  resul t  o f  t ranspor t ing or  
hand l ing,  the  Engineer  may re jec t  i t  o r  a l low re f in ish ing.   I f  re f in ish ing 
is  a l lowed,  the  resu l t ing sur face  sha l l  be o f  un i fo rm tex ture  and 
appearance and sha l l  match  the  ad jo in ing sec t ions .  
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Each sec t ion  o f  bar r ie r  sha l l  be  se t  on  a  layer  o f  f resh  and p las t ic  grou t  
a t  leas t  1  inch  deep,  so tha t  grou t  is  exuded fo r  the  fu l l  length  on bo th 
s ides  o f  the  base when the  sec t ion  is  se t  to  the  t rue  l ine  and grade. 

Af te r  ad jacent  sec t ions  of  bar r ie r  have been doweled  and se t  f i rmly  in  
f ina l  pos i t ion ,  the  jo in t  between them sha l l  be  f i l led wi th  jo in t  sea lan t  to 
a  depth  o f  1  inch ,  up  bo th  s ides  bu t  no t  across  the  top .   Af te r  the  jo in t  
sea lan t  has  se t  f i rmly  enough to  wi ths tand the  grou t ing pressure ,  grou t  
sha l l  be  fo rced in to  the  pressure  grou t  ho le  un t i l  i t  f lows f rom the  top  o f  
the  jo in t .  

When a  10- foo t  long s t ra igh tedge is  p laced on  the  top  and a long the 
faces  o f  the bar r ie r ,  the sur face  sha l l  no t  vary  more  than 1 /4  inch  f rom 
the  s t ra igh tedge. 

910-4 Method of  Measurement:  

Concre te  bar r ie r  wi l l  be  measured by  the  l inear  foo t  a long the  center  
l ine  o f  i t s  top  sur face .  

The measurement  o f  the to ta l  length  o f  the  concre te  bar r ie r  wi l l  not  
inc lude any  par t  wh ich  is  wi th in  a  length  as  shown on the  pro jec t  p lans 
as  a  guardra i l  t rans i t ion ,  as  an  impact  a t tenuator ,  o r  as  par t  o f  the 
s t ruc tu re  o f  a  b r idge and ex tend ing be tween the  s ta t ions  o f  the  ends  of  
the  br idge wing wa l ls  on the  same s ide  o f  the roadway.   Sec t ions  of  
concre te  bar r ie r  tha t  t rans i t ion  f rom one shape, o r  type ,  to another 
shape,  o r  type ,  and concre te  bar r ie r  fo r  guardra i l  t rans i t ion ,  sha l l  be 
measured by the un i t  each o f  concre te  bar r ie r  t rans i t ion  tha t  is  no t  part  
o f  a  s t ruc tu re .  

910-5 Basis  of  Payment:  

The accepted  quant i t ies o f  concre te  bar r ie r ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice per  l inear  foo t ,  comple te 
in  p lace .  

No measurement  o r  d i rec t  payment  wi l l  be  made fo r  any  concre te  bar r ie r  
wh ich  is  inc luded as  par t  of  a  b r idge s t ruc tu re .   Concre te  bar r ie r  inc luded 
as  par t  o f  a b r idge s t ruc ture  quant i ty  wi l l  be  pa id  fo r  under  the  lump sum 
br idge i tem.  

No measurement o r  d i rec t  payment wi l l  be made fo r  bar r ie r  markers ,  the 
cos t  be ing cons idered as inc luded in the cos t  o f  the  concre te  bar r ie r ,  
pa id  e i ther  by  the  l inear  foo t  o r  as  par t  o f  a  s t ruc ture .    

The accepted  quant i t ies o f  concre te  bar r ie r  t rans i t ion ,  measured as 
prov ided above,  wi l l  be  pa id  a t  the  cont rac t  un i t  pr ice  per  each,  wh ich 
pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work ,  comple te  in  p lace ,  
inc lud ing excavat ion ,  back f i l l ,  ca issons ,  s t ruc tu ra l  concre te ,  re in fo rc ing 
s tee l ,  anchors ,  anchor  assembl ies ,  and dowels .   Guardra i l  a t tached to 
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concre te  bar r ie r  wi l l  be  pa id  fo r  in  accordance wi th  the  requ i rements  o f  
Subsec t ion  905-5  o f  the  spec i f i ca t ions .  

SECTION 911 RIGHT-OF-WAY MARKERS:  

911-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
ins ta l l ing new r igh t -o f -way markers ,  inc lud ing refe rence markers ,  or  
remov ing and rese t t ing ex is t ing r igh t -o f -way markers ,  a t  the  loca t ions 
shown on the  pro jec t  p lans  and the  requ i rements  o f  these spec i f i ca t ions .  

911-2 Mater ia ls :  

911-2 .01 Concrete:  

Concre te  sha l l  be  u t i l i t y  concre te  conforming to the  requ i rements  o f  
Sec t ion  922 o f  the  spec i f ica t ions .  

911-2 .02 Steel :  

Stee l  sha l l  con form to  the  requ i rements  o f  AASHTO M 183 fo r  s t ruc tu ra l  
carbon s tee l .  

911-2 .03 Paint :  

Pain t  sha l l  be  o f  the  types  spec i f ied  on  the  p lans  and sha l l  con form to 
the  requ i rements  o f  Sec t ion  1002 o f  the  spec i f i ca t ions .  

911-3 Construct ion Requirements:  

Right -o f -way markers  sha l l  cons is t  o f  a  survey  monument  and a 
re fe rence marker .   The survey  monument  sha l l  be  cas t - in -p lace  concre te 
wi th  a  s tandard  marker  cap.   The s tandard  marker cap wi l l  be  fu rn ished 
by  the  Depar tment .  

Excavat ion  fo r  r igh t -o f -way markers  sha l l  be  to  the  d imens ions  shown 
on the  p lans .   Concre te  sha l l  be  p laced in  accordance wi th  the 
requ i rements  o f  Sec t ion 922 o f  the  spec i f i ca t ions  and the  s tandard 
marker  se t  in  the  f resh  concre te .  

The r igh t -o f -way markers and re fe rence markers  sha l l  be  se t  ver t ica l ly  
in  the  ground.   The re ference markers sha l l  be pain ted  and le t te red as 
shown on the  p lans .  

Ex is t ing r igh t -o f -way markers ,  inc lud ing re fe rence markers ,  des ignated 
fo r  remova l  and rese t t ing sha l l  be  care fu l ly  removed and rese t  a t  the 
new loca t ions  in  the  manner  spec i f ied here in  fo r  r igh t -o f -way markers.   
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I f  requ i red ,  the rese t  re ference markers  sha l l  be  pain ted  as spec i f ied  on 
the  p lans  fo r  new re fe rence markers .   Markers  broken or  damaged in  
remov ing and rese t t ing sha l l  be  rep laced a t  no  add i t iona l  cos t  to  the 
Depar tment .  

911-4 Method of  Measurement:  

Right -o f -way markers  wi l l  be  measured as  a  un i t  fo r  each marker ,  
inc lud ing re fe rence markers .  

Reset  r igh t -o f -way markers  wi l l  be  measured as  a  un i t  fo r  each marker,  
inc lud ing re fe rence marker ,  removed and rese t  at  the  new loca t ion .   
Markers  removed bu t  no t  rese t  wi l l  no t  be  inc luded in  the  measurement .  

911-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  r igh t -o f -way markers  and rese t  r igh t -o f -way 
markers ,  measured as  prov ided above,  wi l l  be  pa id  fo r  a t  the  cont ract  
un i t  p r ice  each,  comple te in  p lace .  

SECTION 912 SHOTCRETE:  

912-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
app ly ing shotc re te  on  prepared sur faces  a t  the  loca t ions  and in 
accordance wi th  the de ta i ls  shown on the  p lans and the  requ i rements  o f  
the  spec i f i ca t ions .  

Shotc re te  sha l l  be  mor tar  o r  concre te  conveyed th rough a  hose and 
pneumat ica l ly  app l ied us ing e i ther  the  dry  mix  process  or  the  wet  mix 
p rocess .  

The dry  mix p rocess shal l  cons is t  o f  thorough ly  mix ing a  p ropor t iona l  
combina t ion o f  d ry  f ine  aggregate  and Por t land cement ;  convey ing the 
mix tu re  th rough a  de l ivery hose to  a spec ia l  nozz le where  water  is  added 
and mixed wi th  the  o ther mater ia ls  immedia te ly  pr io r  to  i ts  d ischarge 
f rom the  nozz le .   

The wet  mix  p rocess  sha l l  cons is t  o f  p remix ing by  mechan ica l  methods 
a  p ropor t iona l  combina t ion  o f  Por t land cement ,  supp lementary 
cement i t ious  mater ia l ,  aggregate ,  and water  requ i red  to  p roduce mor ta r  
o r  concre te ;  convey ing the  mor ta r  o r  concre te  th rough the  de l ivery  hose 
to  the  spec ia l  nozz le  where  add i t iona l  compressed a i r  i s  added a t  the 
nozz le  pr io r  to  i ts  d ischarge.  
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912-2 Mater ia ls  and Equipment:  

912-2 .01 Port land Cement  and Water :  

Por t land cement  and mix ing water  sha l l  con form to  the  requ i rements  o f  
Subsec t ion  1006-2 .01  and 1006-2 .02  o f  the  spec i f ica t ions ,  respec t ive ly .  

912-2 .02 Aggregate:  

(A)   Fine Aggregate:  

Fine  aggregate  sha l l  con form to  the  requ i rements  o f  Subsec t ion  1006-
2 .03(B)  o f  the  spec i f i ca t ions .  

(B)   Coarse Aggregate:  

Coarse  aggregate  sha l l  con form to  the  requ i rements o f  Subsec t ion  1006-
2 .03(C)  o f  the  spec i f i ca t ions ,  except  tha t  i t  sha l l  conform to  the  fo l lowing 
gradat ion :  

Sieve Size  Percent  Passing 
1/2  inch 100 
3 /8  inch 85  -  100 

No.  4  0  -  30 
No.  8  0  -  10 

No.  16  0  -  5 
 
912-2 .03 Admixtures:  

Admix tures  sha l l  con form to  the  requ i rements  o f  Subsec t ion  1006-2 .04  
o f  the  spec i f i ca t ions .  

Ai r -en t ra in ing admix tu res wi l l  be  requ i red  fo r  shotc re te  p laced a t  an 
e leva t ion  o f  3 ,000 fee t  o r  above.   A i r  con ten t  wi l l  be  measured in 
accordance wi th  AASHTO T 152.  

When the  wet -mix  p rocess  is  used,  the  a i r  con ten t  wi l l  be  measured jus t  
p r io r  to  pumping,  and shal l  no t  be  less  than 7  percent  nor  more  than 10 
percent .  

When the dry -mix  p rocess is  used,  the  a i r  con ten t  wi l l  be  measured f rom 
the  in -p lace  mater ia l  tha t  has  been shot ,  and sha l l  no t  be  less  than 4 
percent  nor  more  than 7  percent .  

912-2 .04 Reinforc ing Steel :  

Rein forc ing s tee l  bars o r  we lded wi re  fabr ic  sha l l  con form to the 
requ i rements  o f  Sec t ion  1003 o f  the  spec i f i ca t ions .  

TABLE OF CONTENTS INDEX



SECTION 912 

1064 
 

912-2 .05 Equipment:  

Equipment  fo r  use  wi th  the  dry  mix  p rocess  sha l l  be capab le  o f  meter ing 
the  aggregate-cement  mix tu re  in to  the  de l ivery  hose under  c lose  cont ro l  
and de l iver ing a  cont inuous  smooth  s t ream o f  un i fo rmly  mixed mater ia l  
a t  the  proper  ve loc i ty  to the  d ischarge nozz le .   The nozz le  sha l l  be 
equ ipped wi th  a  manua l ly  opera ted  water  r ing fo r  d i rec t ing an  even 
d is t r ibu t ion  o f  water  th rough the  f ine  aggregate-cement  mix tu re .   The 
water  r ing sha l l  be  capable  o f  ready  ad jus tment  to vary  the quant i ty  of  
water .  

Equ ipment  fo r  use  wi th  the  wet  mix  p rocess sha l l  be  the  pneumat ic  feed 
type ;  however ,  a  pos i t i ve  d isp lacement  type may be used i f  permi t ted  in 
wr i t ing by  the  Engineer .   The pneumat ic  feed type sha l l  be  capab le  o f  
d ischarging the  concre te o r  p remixed mor ta r  accura te ly ,  un i fo rmly ,  and 
cont inuous ly  th rough the  de l ivery  hose and to  the  gunn ing nozz le .   The  
nozz le sha l l  be f i t ted  wi th an  a i r  r ing fo r  in jec t ing add i t iona l  compressed 
a i r  in to  the  f low o f  mater ia l .   The s ize  o f  the  de l ivery hose sha l l  be  wi th in 
the  range o f  1 -1 /4  to  2 -1 /2  inches .  

912-2 .06 Air  Supply:  

The a i r  compressor  sha l l  have ample capac i ty  to  fu rn ish  an  adequate 
supp ly  o f  c lean dry  a i r  for  ma in ta in ing su f f ic ien t  nozz le  ve loc i ty  fo r  a l l  
phases  o f  the work  wh i le  s imu l taneous ly  opera t ing a  b low p ipe  for  
c lear ing away the  rebound.   The a i r  hose sha l l  be  equ ipped wi th  a  f i l te r  
to  p revent  any  o i l  o r  grease f rom contaminat ing the shotc re te .  

A cons tan t  a i r  p ressure o f  no t  less than 80 pounds per  square inch  sha l l  
be  main ta ined in the  p lac ing mach ine  when us ing the  dry  mix  p rocess  or  
a t  the  nozz le  when us ing the  wet  mix  p rocess  and when the  de l ivery  
hose length  is  100 fee t  o r  less .   The pressure  sha l l  be  inc reased a t  leas t  
5  pounds per  square  inch fo r  each add i t iona l  50  fee t  o f  hose or  f rac t ion 
thereo f .  

912-3 Construct ion Requirements:  

912-3 .01 Proport ioning and Mix ing:  

(A)   Dry  Mix  Process:  

Dry  mix  mater ia l  sha l l  cons is t  o f  one par t  Por t land cement  to  no t  more 
than four  par ts  f ine  aggregate ,  measured e i ther  by  we igh t  o r  by  vo lume.  
The f ine  aggregate  sha l l  con ta in no t  less than 3  percent  nor  more  than 
6  percent  mo is tu re  by  we igh t .  

The cement  and f ine  aggregate  sha l l  be  thorough ly  mixed be fore  be ing 
charged in to  the  de l ivery  equ ipment .   I f  the  cont ractor  uses  a  d rum- type 
mixer ,  the  mix ing t ime sha l l  be  no t  less  than one minute .   The mixed 
mater ia l  sha l l  be  u t i l i zed  prompt ly  a f ter  mix ing.  Any  unused mater ia l  that  
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s tands  more  than 45  minutes  wi l l  be  re jec ted  and removed f rom the  work 
s i te .  

(B)   Wet  Mix  Process:  

(1 )  Premixed Mortar :  

Premixed mor ta r  sha l l  cons is t  o f  no t  less  than 564 pounds o f  combined 
Por t land cement  and supp lementary  cement i t ious  mater ia l  per  cub ic 
yard ,  f ine  aggregate ,  chemica l  and/or  a i r -en t ra in ing admix tu res ,  and 
water  mixed to  a  des i red  cons is tency ,  genera l ly  to  a  s lump in  the  range 
o f  1 -1 /4  to  4  inches .  

The mater ia l  may be mixed a t  a  cent ra l  mix ing p lan t  o r  a t  the  pro jec t  
s i te .   I f  mix ing is  done a t  the  pro jec t  s i te ,  the  mixer sha l l  be  capab le  o f  
thorough ly  mix ing the spec i f ied  mater ia ls  in  suf f ic ien t  quant i ty  to 
ma in ta in  cont inuous  p lac ing o f  the  mor ta r .  

(2 )  Concrete:  

The cont rac tor  sha l l  de termine  the  mix  p ropor t ions  and sha l l  fu rn ish 
concre te  fo r  pneumat ic  p lacement  wh ich  conta ins  a  min imum of  658 
pounds o f  combined Por t land cement  and supp lementary  cement i t ious 
mater ia l  per  cub ic  yard  o f  concre te  and wh ich  a t ta ins  a  min imum 28-day 
compress ive  s t rength  o f  3,000 pounds per  square inch ,  un less  o therwise 
spec i f ied .   F ine  aggregate  and coarse  aggregate  sha l l  con form to  the 
requ i rements  o f  Subsec t ion  912-2 .02  o f  the  spec i f i ca t ions .   The to ta l  mix  
sha l l  con ta in  15  to  20 percent  coarse  aggregate ,  by  we igh t .  The 
water /cement i t ious  mater ia l  ra t io  sha l l  no t  exceed 0.50 .  In  no  case sha l l  
the  s lump be grea ter  than 4  inches .  

I f  ready-mixed concre te  is  used,  i t  sha l l  con form to  the  requ i rements  of  
ASTM C94.  

912-3 .02 Preparat ion of  Surfaces:  

The sur faces  on  wh ich  shotc re te  is  to  be  p laced sha l l  be  f ine ly  graded 
to  the l ines and grades  shown on the pro jec t  p lans or  es tab l ished by  the  
Engineer .   The sur faces sha l l  be  thorough ly  compacted and sha l l  be 
un i fo rmly  mois tened so  tha t  water  wi l l  no t  be drawn f rom the  f resh ly 
p laced shotc re te .  

912-3 .03 Forms and Ground Wires:  

Forms sha l l  be  o f  p lywood sheath ing or  o ther  su i table  mater ia l  and sha l l  
be  t rue  to  l ine  and grade and su f f ic ien t ly  r ig id  to  res is t  de f lec t ion  dur ing 
p lacement  o f  the  shotc rete .   Forms sha l l  be  cons truc ted  to  permi t  the 
escape o f  a i r  and rebound dur ing the  gunn ing opera t ion .  
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Ground or  gauging wi res  sha l l  be  ins ta l led  where  necessary  to es tab l ish 
the  th icknesses ,  sur face  p lanes  and f in ish  l ines  o f  the  shotc re te .  

912-3 .04 Steel  Reinforcement:  

Stee l  re in fo rcement  sha l l  be  as  shown on the  pro jec t  p lans  and sha l l  
con form to  the  requ i rements  o f  Sec t ion  605 o f  the  spec i f i ca t ions .  

912-3 .05 Placement  of  Shotcrete:  

The ve loc i ty  o f  the  shotc re te  as  i t  leaves  the  nozz le  sha l l  be  main ta ined 
un i fo rm and a t  a  ra te  approved by  the  Engineer  fo r  the  g iven job  
cond i t ions .   The nozz le sha l l  be he ld  perpend icu la r  to  the  work ing 
sur face  and a t  a  p roper  d is tance,  genera l ly  be tween 2  and 5  fee t ,  to  
ensure  max imum compact ion  wi th  min imum rebound o f  the  shotc re te .  

Rebound or  p rev ious ly  expended mater ia l  in  the  shotc re te  mix  sha l l  no t  
be  used in  any  por t ion  o f  the  work .   A l l  rebound sha l l  be  removed pr io r  
to  f ina l  se t  and be fore  p lacement  o f  the  shotc re te  on  ad jacent  sur faces . 

Shotc re te  sha l l  no t  be  app l ied dur ing any  prec ip i ta t ion  wh ich  is  o f  
su f f ic ien t  in tens i ty  to  cause the  in -p lace  shotc re te  to  run .   Shotc re te 
sha l l  no t  be  app l ied dur ing wind  cond i t ions  tha t  cause separa t ion  o f  the 
nozz le  f low. 

Shotc re te  sha l l  no t  be app l ied  when a  descend ing ambien t  a i r  
tempera ture  fa l ls  be low 40 degrees  F nor  un t i l  an  ascend ing a i r  
tempera ture r ises  above 35  degrees  F.   Tempera ture  sha l l  be taken in 
the  shade away f rom ar t i f i c ia l  heat .  

912-3 .06 Test ing:  

Tests  to  de termine the  phys ica l  qua l i ty  o f  the  shotc re te  wi l l  be  per fo rmed 
by  the  Engineer  dur ing the  work as requ i red .   The cont rac tor  sha l l  
p repare  tes t  pane ls  and ob ta in  cores  as  spec i f ied  here in .  

Tes t  pane ls  a t  leas t  12  inches  square  and as  th ick  as  the  s t ruc tu re  be ing 
cons t ruc ted ,  bu t  no t  less  than 3  inches  th ick ,  sha l l  be  prepared by 
gunn ing shotc re te mix  in to  a  f rame wh ich  has  been p laced on  a f la t  p iece 
o f  p lywood.   Tes t  pane ls  sha l l  be  cured  in  the  same manner  as  the 
produc t ion  work ,  as  spec i f ied  in  Subsec t ion 912-3 .09  o f  the 
spec i f i ca t ions .  

The cont rac tor  sha l l  obta in  th ree  cores  f rom each tes t  pane l  in  
accordance wi th  Ar izona Tes t  Method 317.   The cores  sha l l  have a 
min imum d iameter  o f  3 inches  and a  length  to  a  d iameter  ra t io  (L /D)  o f  
a t  leas t  1 .00 .   The cores  must  be  ob ta ined under  the  observa t ion  o f  an 
ADOT representa t ive .  
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The cu t  sur faces  o f  the  cores  wi l l  be  care fu l ly  examined fo r  soundness 
and un i fo rmi ty  o f  the  mater ia l  and sha l l  be  f ree  f rom laminat ions  and 
sand pockets .  

The th ree  cores  wi l l  be  tes ted  by  the  Engineer  fo r  28-day  compress ive 
s t rength  in  accordance wi th  Ar izona Tes t  Method 317.   Un less  o therwise  
spec i f ied ,  the  cores  sha l l  have an  average compress ive  s t rength  o f  a t  
leas t  3 ,000 pounds per  square  inch .  

912-3 .07 Construct ion Joints:  

Const ruc t ion  jo in ts  sha l l  be  tapered to a  sha l low edge o f  1  inch  th ick 
over  a  wid th o f  1  foo t ,  except  where  the  jo in t  wi l l  be  sub jec ted  to 
compress ive  load ing.   I f  such  is  the  case,  o r  i f  jo in ts  a re a t  s lab 
in te rsec t ions ,  fu l l  dep th  ver t ica l  jo in ts  sha l l  be  cons t ruc ted  and spec ia l  
care  taken to  avo id  o r  remove t rapped rebound a t  the  jo in t .   The en t i re 
jo in t  sha l l  be  thorough ly  c leaned and wet ted  pr ior  to  the  app l ica t ion  of  
add i t iona l  sho tc re te .  

912-3 .08 Finishing:  

Af te r  the  shotc re te  has  been p laced as  near ly  as  p rac t icab le to  the 
requ i red  th ickness  and shape ou t l ined by  fo rms and ground wi res ,  the 
sur face sha l l  be checked wi th  a s t ra igh tedge and any  low spots or  
depress ion  sha l l  be brought  up  to  p roper  grade by  p lac ing add i t ional  
sho tc re te  in  such a  manner  tha t  the  f in ished sur face sha l l  be  smooth  and 
un i fo rm.  

Un less  o therwise  spec i f ied ,  the  sur face  o f  the  shotc re te  sha l l  have a 
na tura l  gun f in ish .  

912-3 .09 Cur ing:  

The shotc re te  sur faces  sha l l  be  kept  cont inuously  mo is t  fo r  a t  leas t  
seven days ,  beginn ing immedia te ly  a f te r  f in ish ing,  by  means o f  e i ther  a 
water  spray  or  fog sys tem capab le  o f  be ing app l ied  cont inuous ly  o r  by 
l iqu id  membrane- fo rming compound or  by  po lye thy lene sheet ing 
conforming to  the  requ i rements  spec i f ied  in  ASTM C171.  

I f  po lye thy lene sheet ing is  used,  i t  sha l l  be  wh i te  opaque and ad jo in ing 
sheets  sha l l  over lap  a t  leas t  12  inches  and the  laps  secured to  p rov ide 
an  a i r t igh t  and windproof  jo in t .   I f  l iqu id  membrane- fo rming compound is  
used i t  sha l l  be  Type I  con forming to  the  requ i rements  o f  ASTM C309 
and the  app l ica t ion  ra te  sha l l  be  1  ga l lon  per  100 square  fee t .  

912-4 Method of  Measurement:  

Shotc re te  wi l l  be measured by the square yard o f  sur face areas  p laced 
to  the  requ i red  th ickness .  
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No measurement  wi l l  be  made o f  unexposed sur faces  such as  suppor t  
s labs  a t  jo in ts ,  in tegra l  curb  faces ,  o r  cu t -o f f  wa l ls .  

912-5 Basis  of  Payment:  

Payment  fo r  sho tc re te  wi l l  be  made a t  the  cont rac t  un i t  p r ice  per  square 
yard ,  comple te  in  p lace ,  inc lud ing excavat ing,  back f i l l ing,  f ine  grad ing ,  
compact ion ,  and re in fo rcement .  

SECTION 913 BANK PROTECTION:  

913-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
cons t ruc t ing bank pro tec t ion  in  accordance wi th  the  de ta i ls  shown on 
the  p lans  and the  requ i rements  o f  the  spec i f i ca t ions .  

Bank  pro tec t ion sha l l  be dumped r iprap ,  grou ted  r iprap ,  wi re  t ied  r iprap ,  
r ip rap  in  wi re  baskets  o r  gab ions ,  so i l -cement ,  and o ther  types  o f  bank 
pro tec t ion  and sha l l  be  cons t ruc ted  a t  the  loca t ions  and as  shown on the 
pro jec t  p lans .  

913-2 Mater ia ls :  

913-2 .01 Rip Rap Bank Protect ion:  

(A)   Rock:  

Rock sha l l  be  sound and durab le ,  f ree  f rom c lay  o r  sha le  seams,  c racks 
or  o ther  s t ruc tu ra l  de fec ts .    

The bu lk  (SSD)  spec i f i c  grav i ty  o f  the rock  sha l l  be a  min imum of  2 .4  as 
de termined in  accordance wi th  the  requ i rements  o f  Ar izona Tes t  Method 
210,  mod i f ied  to  spec i fy  tha t  tes t ing sha l l  be  per fo rmed on 3- inch 
max imum to  p lus  No.  4  s ize  mater ia l .   I f  requ i red  by  the  Engineer ,  the 
cont rac tor  sha l l  b reak  an  adequate amount o f  rock  down to  3 - inch 
max imum s ize  par t ic les  fo r  per fo rmance o f  the  necessary  tes t ing.  Rock  
used to  cons t ruc t  dumped r ip rap  sha l l  be  angu lar  in  shape.   Rock  used 
to  cons t ruc t  o ther  types  o f  bank  pro tec t ion  may be  rounded s tones  or  
bou lders .   Rock  sha l l  have a  leas t  d imens ion  no t  less  than one- th i rd  of  
i t s  grea tes t  d imens ion  and a  gradat ion  in  reasonab le  conformi ty  wi th 
tha t  shown here in  fo r  the var ious  types  o f  bank  pro tec t ion .   Cont ro l  o f  
the  gradat ion  wi l l  be  by  v isua l  inspec t ion .  

When a source  o f  rock is  des ignated ,  i t  sha l l  be  the  cont rac tor 's  
respons ib i l i t y  to negot ia te  fo r  the  mater ia l ,  ob ta in the  r igh t -o f -way and 
pay  a l l  roya l t ies  and damages.  
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The acceptab i l i t y  o f  the  rock  wi l l  be  de termined by  the  Engineer  by  v isua l  
inspec t ion  and/or  tes t ing.   I f  tes t ing is  requ i red ,  su i tab le  samples  o f  rock 
sha l l  be  taken in  the  presence o f  the  Engineer  a t  leas t  25  days  in  
advance o f  i ts  expec ted  use.   The approva l  o f  some rock  f ragments  f rom 
a  par t icu la r  quar ry  s i te sha l l  no t  be cons t rued as  cons t i tu t ing the 
approva l  o f  a l l  rock  f ragments  taken f rom tha t  quarry .  

Dur ing cons t ruc t ion  o f  the  bank  pro tec t ion ,  the  cont rac tor  sha l l  p rov ide 
two samples o f  rock  fo r  the  in tended use.   The s ize  o f  each sample for  
dumped r ip rap  and r ip rap  (s lope mat t ress)  sha l l  be  a t  leas t  5  tons .   The 
s ize  o f  each sample  fo r  grou ted  r ip rap ,  wi re  t ied  r ip rap ,  gab ions ,  and 
ra i l  bank pro tec t ion  sha l l  be  a t  leas t  500 pounds.   One sample  sha l l  be 
prov ided a t  the  cons truc t ion  s i te and may be  a  par t  o f  the f in ished bank 
pro tec t ion .   The o ther  sample  sha l l  be  prov ided at  the  quar ry .   These 
samples  wi l l  be  used as  a  f requent  re fe rence fo r  judging the  gradat ion 
o f  the rock supp l ied .   Any  d i f fe rence o f  op in ion  be tween the  Engineer 
and the  cont rac tor  sha l l  be  reso lved by  check ing the  gradat ion  o f  two 
random samples  o f  the  rock .  

Mater ia l  tha t  is  deemed unsat is fac to ry  by  the  Engineer  sha l l  be  rep laced 
wi th  acceptab le  mater ia l  a t  no  add i t iona l  cos t  to  the  Depar tment .  

(1 )  Grouted Riprap:  

Gradat ion  o f  the  rock  for  grou ted  r ip rap  sha l l  be as  spec i f ied  in  the 
Spec ia l  Prov is ions  or  as  shown on the  pro jec t  p lans .  

(2 )  Wire  T ied Riprap:  

Rock fo r  wi re  t ied  r ip rap  sha l l  be  we l l  graded wi th  a t  leas t  95 percent 
exceed ing the  leas t  d imens ion  o f  the  wi re  mesh open ing.   The max imum 
s ize  rock ,  measured normal  to  the  mat ,  sha l l  no t  exceed the  mat 
th ickness .  

(3 )  Dumped Riprap:  

Gradat ion  o f  the  rock  fo r  dumped r ip rap  sha l l  be  as shown on the  pro jec t  
p lans  or  as  spec i f ied  in  the  Spec ia l  Prov is ions .  

Mechan ica l  equ ipment ,  a sor t ing s i te ,  and labor needed to  ass is t  in  
check ing gradat ion  sha l l  be  prov ided by  the  contrac tor  a t  no  add i t iona l  
cos t  to  the  Depar tment .  

(4 )  Gabions:  

Rock fo r  gab ions  sha l l  be  we l l  graded,  vary ing in  s ize  f rom 4  to  8  inches . 
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(5 )  Riprap (Slope Mattress) :  

Rock fo r  s lope mat t ress  sha l l  be  we l l  graded wi th  70  percent  exceed ing 
3  inches .   The max imum d imens ion  o f  a  s ingle  rock  sha l l  no t  exceed the 
leas t  d imens ion  o f  the  gab ion .  

(6 )  Rai l  Bank Protect ion:  

Rock used to  cons t ruc t  ra i l  bank  pro tec t ion  sha l l  be  we l l  graded,  vary ing 
in  s ize  f rom 4  to  12  inches .  

(B)   Meta l  I tems: 

(1 )  Wire  Fabr ic:  

Welded wi re  fabr ic  sha l l  be  ga lvan ized and sha l l  con form to  the  
requ i rements  o f  AASHTO M 55,  except  tha t  the min imum weigh t  o f  the 
z inc  coat ing sha l l  be  0 .15 ounces  per  square  foo t  of  ac tua l  sur face . 

Woven wi re  fabr ic  sha l l  be  ga lvan ized and sha l l  con form to  the 
requ i rements  o f  ASTM A116,  except tha t  the  min imum weigh t  o f  the z inc 
coat ing sha l l  con form to  the  requ i rements  o f  ASTM A641,  Class  3 .  

Wi re  fabr ic  sha l l  be  o f  the  d iameter ,  spac ing,  pa t te rn ,  and d imens ions 
shown on the  p lans .   The se lvage on  each sheet  o f  mesh sha l l  be  
ga lvan ized s tee l  wi re wi th  a  min imum d iameter  25 percent  la rger  than 
tha t  used in  the  body  o f  the  mesh. 

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .  

(2 )  Miscel laneous Fi t t ings and Hardware:  

Misce l laneous f i t t ings  and hardware  sha l l  be  of  the  type  and s ize 
prov ided by the manufac turer  o f  the  major  i tem to wh ich  they app ly  and 
sha l l  be  ga lvan ized in  accordance wi th  the  requ i rements  o f  AASHTO 
M 232.  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .  

(3 )  T ie  Wires: 

Tie  wi res  sha l l  be  o f  good commerc ia l  qua l i ty  and the  s ize  sha l l  be  as 
shown on the  pro jec t  p lans ,  except  tha t  the  min imum weigh t  o f  the  z inc  
coat ing sha l l  con form to  the  requ i rements  o f  ASTM A641,  Class  3 .   At  
the  op t ion  o f  the  cont ractor ,  approved wi re  fas teners  may be  used on 
gab ions ,  s lope mat t resses ,  o r  wi re  fabr ic  in  l ieu  o f  t ie  wi res .  
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Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .  

(4 )  Stee l  Cable:  

Stee l  cab le sha l l  be z inc-coated s tee l  s t ruc tu ra l  wi re  rope conforming to 
the  requ i rements o f  ASTM A475,  seven-wi re  s t rand,  Class  A,  for  the 
d iameter  shown on the  p lans .  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .  

(5 )  Rai l road Rai l :  

Rai l road ra i ls  may be  new or  used.   I f  used ra i ls  are  fu rn ished,  they  sha l l  
be  f ree f rom rus t  and equa l  to  a t  leas t  95  percent of  the  or ig ina l  sec t ion . 

(6 )  Soi l  Anchor  Stakes:  

Soi l  anchor  s takes  sha l l  be  s tee l  and o f  the  length  ca l led  fo r  on  the 
p lans .   When not  spec i f ied  to  be  ra i l road ra i ls ,  the fo l lowing i tems may 
be  used:   crane ra i ls  wi th  a  we igh t  o f  a t  leas t  40  pounds per  l inear  foo t ,  
2 - inch  d iameter  s tee l  p ipe conforming to  the  requ i rements  o f  ASTM A53,  
o r  3 - inch  by  3- inch by  3 /8- inch  s t ruc tu ra l  s tee l  angles  conforming to  the 
requ i rements  o f  ASTM A36.   Used ra i ls ,  p ipe  or  angles  may be  used 
prov ided the  mater ia l  i s  no t  rus ted  or  damaged to  the ex ten t  tha t  the 
s t rength  o f  the  i tem is  reduced to  less  than 90  percent  o f  a  new i tem o f  
the  same type and s ize .  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .  

(C)   Bedding Mater ia l :  

Bedd ing mater ia l  sha l l  cons is t  o f  granu lar  mater ia l  hav ing a  max imum 
d imens ion  o f  2  inches  and sha l l  be  f ree  o f  c lay  o r  o rgan ic  mater ia l .  

(D)   Grout:  

Grout  sha l l  cons is t  o f  Por t land cement ,  aggregate ,  and water .   I t  may 
a lso  conta in supp lementary  cement i t ious mater ia l .   Por t land cement,  
aggregate ,  water ,  and supp lementary cement i t ious  mater ia l  sha l l  
con form to  the  requ i rements  o f  Sec t ion  1006 o f  the  spec i f i ca t ions .   I f  
approved by  the Engineer ,  chemica l  admix tu res may be  used.   Chemica l  
admix tu res  sha l l  con form to  the  requ i rements  o f  Subsec t ion  1006-2 .04 
o f  the  spec i f i ca t ions ,  except  no admix tu res  conta in ing ch lo r ides  or  
n i t ra tes  sha l l  be used.   A i r -en t ra in ing admix tu res,  con forming to  the 
requ i rements  o f  Subsec t ion  1006-2 .04  o f  the  spec i f i ca t ions ,  wi l l  be 
requ i red  fo r  grou t  p laced a t  e leva t ions  o f  3 ,000 feet  o r  above.  
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The grou t  sha l l  meet  the  requ i rements  g iven in  the tab le  be low. 

Minimum 
Cement i t ious 

Mater ia l  
Content :  

Lbs per  CY 
(See Note  1)  

Maximum 
Water /Cement i t ious  

Mater ia l  Rat io (w/cm):  
Lb. /Lb.  

Slump:  
Inches 

(See 
Note  2)  

Air  Content :  
Percent  

(See Note  3)  

850 0 .60 9  ±  2  0  –  8 
Notes :   
 
(1 )  A max imum of  25  percent  o f  the  cement i t ious  mater ia l ,  by 

we igh t ,  may cons is t  o f  an  approved Class  F f ly  ash ,  
con forming to  the  requ i rements  o f  ASTM C618.  

(2 )  The s lump sha l l  be  in  the  appropr ia te  range to  permi t  grav i ty  
f low in to  the  in te rs t ices  wi th  l imi ted  spad ing and brooming.   
The cons is tency  o f  the  grou t  sha l l  be  as  approved by  the 
Engineer .  

(3 )  For  p lacement  o f  grou t  a t  e leva t ions  o f  3 ,000 fee t  o r  above, 
the  a i r  con ten t  sha l l  be a  min imum of  4  percent  and a 
max imum of  8  percent .  

 
The mix  sha l l  cons is t  o f  f ine  aggregate ;  however ,  a t  the  op t ion  o f  the 
cont rac tor ,  No.  8  coarse  aggregate  may be used in  the grou t .   I f  No.  8 
coarse  aggregate  is  used,  the  vo lume sha l l  be  a  max imum of  35  percent 
o f  the  to ta l  aggregate  vo lume.  

For  p lan t -mixed grou t ,  the  propor t ion ing,  mix ing,  and p lac ing sha l l  be  in 
accordance wi th  the  appl icab le  requ i rements  in  Sec t ion  1006 o f  the 
spec i f i ca t ions .  

For  on-s i te  mix ing,  grou t  tha t  has  been mixed more than one hour  sha l l  
no t  be  used. 

Retemper ing o f  grou t  wi l l  no t  be  permi t ted .  

(E)   Bank Protect ion Fabr ic:  

Fabr ic  sha l l  be  supp l ied  in  accordance wi th  and conform to  the  mater ia l  
requ i rements  o f  Subsec t ions  1014-1  and 1014-5  of  the  spec i f i ca t ions ,  
respec t ive ly .   Spec ia l  a t ten t ion  sha l l  be  g iven to  the  requ i red  
surv ivab i l i t y  o f  the  fabr ic .  

The ident i f i ca t ion ,  packaging,  hand l ing,  and s to rage o f  the  geotex t i le  
fabr ic  sha l l  be  in  accordance wi th  ASTM D4873.   Fabr ic  ro l ls  sha l l  be 
fu rn ished wi th  su i tab le  wrapp ing fo r  p ro tec t ion  aga ins t  mo is tu re  and 
ex tended u l t rav io le t  exposure  pr io r  to  p lacement .   Each ro l l  sha l l  be 
labe led  or  tagged to  p rov ide  produc t  iden t i f ica t ion  su f f ic ien t  to 
de termine the  produc t  type ,  manufac turer ,  quant i ty ,  lo t  number ,  ro l l  
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number ,  da te  o f  manufac ture ,  sh ipp ing da te ,  and the  pro jec t  number  and 
name to  wh ich  i t  i s  ass igned.   Ro l ls  wi l l  be  s to red  on  the  s i te  o r  a t  
another  ident i f ied  s to rage loca t ion  in  a  manner  wh ich  pro tec ts  them f rom 
the  e lements .   I f  s to red  ou tdoors ,  they  sha l l  be  e leva ted  and pro tec ted 
wi th  a  waterproo f ,  l igh t  co lo red ,  opaque cover .   At  no  t ime, sha l l  the 
fabr ic  be  exposed to  sun l igh t  fo r  a  per iod  exceed ing 14  days .  

(F)   Sacked Concrete:  

Sacked concre te  sha l l  be  u t i l i t y  concre te  conforming to  the  requ i rements  
o f  Sec t ion  922 o f  the  spec i f i ca t ions ,  except tha t  the  min imum cement 
conten t  sha l l  be  376 pounds per cub ic  yard ;  the  s lump sha l l  be f rom 3 
to  5  inches ;  and the  aggregate  sha l l  con form to  the  fo l lowing gradat ion 
when tes ted  in accordance wi th  the requ i rements o f  Ar izona Tes t  Method 
201: 

Sieve Size  Percent  Passing 
2 inch 100 

1 /4  inch 45  -  89 
No.  200 0  -  12 .0 

 
Sacks  fo r  sacked concrete  r ip rap  sha l l  be  made o f  a t  leas t  AASHTO 
M 182,  Class  3 ,  bur lap  and sha l l  be  approx imate ly 19-1 /2  by  36  inches 
measured ins ide the  seams when the  sack is  la id  f la t ,  wi th  an 
approx imate  capac i ty  o f  1 .25  cub ic  fee t .   Sound,  rec la imed sacks  may 
be  used. 

913-2 .02 Soi l -Cement  Bank Protect ion:  

(A)   Hydraul ic  Cement ,  Fly  Ash,  and Water :  

Hydrau l ic  cement ,  f l y  ash,  and water  sha l l  con form to  the  requ i rements  
o f  Subsec t ion  1006-2  o f  the  spec i f i ca t ions .  

(B)   Soi l -Aggregate:  

The source  o f  so i l -aggregate  mater ia ls  sha l l  be  the respons ib i l i t y  o f  the 
cont rac tor .   The cont rac tor  sha l l  be  so le ly  respons ib le  fo r  the 
cons t ruc t ion  o f  the  s tockp i le (s ) ,  inc lud ing mon i to r ing fo r  qua l i ty  and 
un i fo rmi ty  o f  the  mater ia l  p laced there in .   The so i l -aggregate  used in  the 
so i l -cement  mix tu re  sha l l  cons is t  o f  s tone,  grave l  o r  o ther  approved inert  
mater ia l  o f  s imi la r  charac ter is t ics ,  and sha l l  be c lean and f ree  f rom 
vegetab le  mat te r  and o ther  de le te r ious  subs tances .   So i l -cement 
aggregate  sha l l  con form to  the  fo l lowing gradat ion  requ i rements  when 
tes ted  in  accordance wi th  Ar izona Tes t  Method 201:  

Sieve Size  Percent  Passing 
1-1 /2  in  98  -  100 

No.  4  60  -  90 
No.  200 5 .0  -  15 .0 

TABLE OF CONTENTS INDEX



SECTION 913 

1074 
 

The Plas t ic i ty  Index  sha l l  be  a  max imum of  5  when tes ted  in accordance 
wi th  the  requ i rements  o f  AASHTO T 90 .  

Clay  lumps la rger  than 1  inch  sha l l  be  removed. 

When so i l -aggregates  are  s to red  on  the  ground,  the  s i tes fo r  the 
s tockp i les  sha l l  be  c lear  o f  a l l  vegeta t ion  and level .  The bo t tom 1- foo t  
layer  o f  aggregate  sha l l  no t  be  d is turbed or  used. 

The debr is  o r  was te  mater ia l  resu l t ing f rom the  c lear ing and prepar ing 
o f  the  s i te  sha l l  be  d isposed o f  in  accordance wi th  Subsec t ion  201-3 .02 
o f  the  spec i f i ca t ions .  

(C)   Mix  Design Requirements  for  Soi l -Cement  Bank  
 Protect ion:  

Ut i l i z ing so i l -aggregate ,  cement i t ious  mater ia l ,  and water ,  a  mix  des ign 
conforming to  the  requ i rements  spec i f ied  here in  sha l l  be  fo rmula ted  and 
submi t ted  by  the  cont rac tor  to  the  Engineer  for  approva l  p r io r  to 
incorpora t ing any  o f  the  mater ia l  in to  the  work .  

The amount  o f  cement  sha l l  be  de termined by  labora tory  tes t ing by the 
cont rac tor  in  accordance wi th  Ar izona Tes t  Method 220.   For  mix  des ign  
purposes ,  the  cement  conten t  o f  the  so i l -cement  mix tu re  sha l l  be 
de termined as  the  cement conten t  wh ich  y ie lds  a  seven day  compress ive 
s t rength  o f  1250 pounds per  square  inch  fo r  the  soi l -cement  mix tu re .  

The percent  o f  cement  to be  used in  the  mix  sha l l  be  ca lcu la ted  to  be 
the  we igh t  o f  cement  d iv ided by  the  to ta l  we igh t  o f  the  dry  compacted 
so i l -cement .  

Inc luded in  the  mix  des ign  da ta sha l l  be the  grade o f  cement ,  b rand o f  
f l y  ash ,  and the  source o f  aggregate .   A  new mix  des ign  sha l l  be  
submi t ted  fo r  approva l  any  t ime the  cont rac tor  reques ts  a  change in  so i l -
aggregate  source  f rom tha t  g iven  in  the  approved mix  des igns .  

913-3 Construct ion Requirements:  

913-3 .01 Rip Rap Bank Protect ion:  

Areas  on  wh ich  bank  protec t ion  is  to be  cons t ruc ted  sha l l  be  c leared ,  
grubbed,  and excavated  or  back f i l led in  accordance wi th  the  
requ i rements  o f  the  appropr ia te  sec t ions  o f  Div is ion  I I  to  p roduce a 
ground sur face  in  reasonab le  conformance wi th  the  l ines  and grades 
shown on the  pro jec t  p lans  or  es tab l ished by  the  Engineer .  

P lacement  th rough water  wi l l  no t  be  permi t ted  un less  o therwise 
approved by  the  Engineer.  
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Areas  wh ich  are  excavated  fo r  ins ta l la t ion  o f  ra i l  bank  pro tec t ion  sha l l  
be  back f i l led  to  o r ig ina l  ground or  to  the  l ines  and grades  shown on the 
p lans .  

(A)   Bank Protect ion Fabr ic:  

When fabr ic  is  requ i red ,  i t  sha l l  be  p laced in  the  manner  and a t  the 
loca t ions shown on the pro jec t  p lans .   The sur face to  rece ive  the  fabr ic  
sha l l  be  f ree  o f  obs t ruc t ions ,  depress ions  and debr is .   The fabr ic  sha l l  
be  loose ly  la id  and no t  p laced in  a  s t re tched cond i t ion .  

The s t r ips  sha l l  be  p laced to  p rov ide  a  min imum 24 inches  o f  over lap  for  
each jo in t .   On hor izonta l  jo in ts ,  the  uph i l l  s t r ip  sha l l  over lap  the 
downh i l l  s t r ip .   On ver t ica l  jo in ts ,  the  ups t ream s tr ip  sha l l  over lap  the 
downst ream s t r ip .   The fabr ic  sha l l  be  pro tec ted a t  a l l  t imes dur ing 
cons t ruc t ion  f rom ex tens ive  exposure  to  sun l igh t .  

When the  max imum s ize  o f  the  rock  to  be  p laced on  fabr ic  exceeds 18 
inches ,  the  fabr ic  sha l l  be pro tec ted  dur ing the p lacement  o f  the  rock by 
a  layer  o f  bedd ing mater ia l .   The bedd ing mater ia l  sha l l  be  spread 
un i fo rmly  on  the  fabr ic  to  a  depth o f  4  inches  and sha l l  be  f ree  of  
mounds,  d ips  o r  windrows.   Compact ion  o f  the  bedd ing mater ia l  w i l l  no t  
be  requ i red .  

Rock  sha l l  be  care fu l ly  p laced on  the  bedd ing mater ia l  and fabr ic  in  such 
a  manner  as  no t  to  damage the  fabr ic .   I f ,  in  the  op in ion  o f  the  Engineer ,  
the  fabr ic  is  damaged or  d isp laced to  the  ex ten t  tha t  i t  cannot  func t ion 
as  in tended,  the  cont rac tor  sha l l  remove the  rock ,  regrade the  area  i f  
necessary ,  and rep lace  the  fabr ic .  

(B)   Dumped Riprap:  

The rock  sha l l  be  p laced to  i ts  spec i f ied  th ickness  in  one opera t ion  and 
in  a  manner  wh ich wi l l  p roduce a  reasonab ly we l l  graded mass wi th  a  
min imum amount  o f  vo ids  and wi th  the  la rger  rock  even ly  d is t r ibu ted  
th roughout  the  mass .  

No method o f  p lac ing the  rock  tha t  wi l l  cause segregat ion  wi l l  be  
a l lowed.   Hand p lac ing or  rear ranging o f  ind iv idua l  rock  may be 
necessary  to  ob ta in  the  spec i f ied  resu l ts .  

(C)   Wire-T ied Riprap:  

Af te r  ins ta l la t ion  o f  the  lower  por t ion  o f  the  wi re  mesh,  rock  sha l l  be 
p laced in  accordance wi th  the requ i rements o f  Subsec t ion 913-3 .01(B)  
o f  the  spec i f i ca t ions .  

Af te r  p lacement o f  the  rock ,  the upper  por t ion o f  the  wi re  mesh sha l l  be 
p laced,  laced, and t ied  in  accordance wi th  the de ta i ls  shown on the 
pro jec t  p lans .  
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(D)   Grouted Riprap:  

Rock fo r  grou ted  r ip rap  sha l l  be  p laced in  accordance wi th  the 
requ i rements  o f  Subsec t ion  913-3 .01(B)  o f  the  spec i f i ca t ions .   The 
s tones sha l l  be  thorough ly  mo is tened and any  excess  o f  f ines sha l l  be 
s lu iced  to  the  unders ide  o f  the  s tone b lanket  be fore  grou t ing.  

The grou t  may be  de l ivered  to the  p lace o f  f ina l  depos i t  by  any  means 
tha t  wi l l  ensure  un i fo rmity  and prevent  segregat ion  o f  the  grou t .   I f  
penet ra t ion  o f  grou t  is  not  ob ta ined by  grav i ty  f low in to  the  in te rs t ices ,  
the  grou t  sha l l  be  spaded or  rodded to  comple te ly  f i l l  the  vo ids  in  the 
s tone b lanket .   Pressure  grou t ing sha l l  no t  unseat  the  s tones ,  and dur ing 
p lac ing by th is  method, the  grou t  sha l l  be  spaded or  rodded in to the 
vo ids .  

Penet ra t ion  o f  the  grou t  sha l l  be  to  the  depth  spec i f ied  on  the  pro ject  
p lans .   When a  rough surface  is  spec i f ied ,  s tone sha l l  be brushed un t i l  
f rom 25 to  50  percent  o f  the  depth  o f  the  max imum s ize  s tone is  exposed.  
For  a  smooth sur face ,  grou t  sha l l  f i l l  the in te rs t ices to  wi th in  1 /2  inch  o f  
the  sur face .  

Grout  sha l l  no t  be  p laced when the  descend ing a i r  tempera ture  fa l ls  
be low 40 degrees  F nor  un t i l  the  ascend ing a i r  tempera ture  r ises  above 
35  degrees  F.   Tempera tures  sha l l  be  taken in  the  shade away f rom 
ar t i f i c ia l  heat .  

Cur ing o f  the  grou t  sha l l  be  in  accordance wi th  the  requ i rements  o f  
Subsec t ion  912-3 .09  o f  the  spec i f i ca t ions .  

At  the  op t ion  o f  the  cont rac tor ,  sho tc re te  conforming to  the  requ i rements  
o f  Sec t ion  912 o f  the  spec i f i ca t ions  may be  fu rn ished in  l ieu  o f  grou t .  

(E)   Slope Mattress Riprap:  

The mat t ress  bed sha l l  be  excavated  to the wid th,  l ine  and grade as 
shown on the  p lans .   The mat t ress  sha l l  be  founded on  th is  bed and la id 
to  the  l ines  and d imens ions  requ i red .  

Excavat ion  fo r  toe or  cu t -o f f  wa l ls  sha l l  be  made to the  neat  l ines  o f  the 
wa l l .  

Mat t resses  sha l l  be fabr ica ted  in  such a  manner  that  the  s ides ,  ends ,  l id  
and d iaphragms can be  assembled a t  the  cons t ruc t ion  s i te in to 
rec tangu lar  un i ts  o f  the  spec i f ied  s izes .   Mat t resses  are  to  be  o f  s ingle 
un i t  cons t ruc t ion ,  the  base,  ends  and s ides  e i ther  to  be  woven in to  a 
s ingle  un i t  o r  one edge o f  these members  connected  to  the  base sec t ion 
o f  the  un i t  in  such a  manner  tha t  s t rength  and f lex ib i l i t y  a t  the  po in t  o f  
connect ion  is  a t  leas t  equa l  to  tha t  o f  the  mesh. 
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Al l  per imeter  edges  o f  the  mat t resses  are  to  be  secure ly  se lvaged or  
bound so  tha t  the  jo in ts  fo rmed by ty ing the  se lvages  have a t  leas t  the 
same s t rength  as  the  body  o f  the  mesh. 

Mat t resses sha l l  be  p laced to  conform wi th  the  de ta i ls  shown on the 
pro jec t  p lans .   Stone sha l l  be  p laced in  c lose  contac t  wi th in  the  un i t  so  
tha t  max imum f i l l  i s  ob ta ined.   The un i ts  may be  f i l led  by  mach ine  wi th  
su f f ic ien t  hand work  to  accompl ish  the  requ i rements  o f  th is  
spec i f i ca t ion .  

Broken concre te  sha l l  no t  be  used in  s lope mat t resses . 

Before  the  mat t ress  un i ts  a re  f i l led ,  the  longi tud ina l  and la te ra l  edge 
sur faces  o f  ad jo in ing un i ts  sha l l  be t igh t ly  connected  by means o f  wi re 
t ies  p laced every  4  inches or  by  a  sp i ra l  t ie  hav ing a comple te  loop every 
4  inches .   The l id  edges o f  each un i t  sha l l  be  connected  in  a  s imi la r  
manner  to  ad jacent  un i ts .   The s lope mat t ress  sha l l  be anchored as 
shown on the  pro jec t  p lans .   Each anchor  s take  shal l  be  fas tened to  the 
cover  mesh wi th  a  t ie  wi re .  

(F)   Gabions:  

The gab ion  bed sha l l  be  excavated  to  the  wid th ,  l ine  and grade as  shown 
on the  p lans .   The gab ions  sha l l  be founded on th is  bed and la id  to the 
l ines  and d imens ions  requ i red .  

Excavat ion  fo r  toe or  cu t -o f f  wa l ls  sha l l  be  made to the  neat  l ines  o f  the 
wa l l .  

Gab ions  sha l l  be  fabr ica ted  in  such a  manner  tha t  the  s ides ,  ends ,  l id  
and d iaphragms can be  assembled a t  the  cons t ruc t ion  s i te in to 
rec tangu lar  un i ts  o f  the  spec i f ied s izes .   Gab ions are  to be o f  s ingle  un i t  
cons t ruc t ion ,  the  base,  ends  and s ides  e i ther to  be  woven in to  a  s ingle 
un i t  o r  one edge o f  these members  connected  to  the  base sec t ion  o f  the  
un i t  in  such a  manner  tha t  s t rength  and f lex ib i l i t y  a t  the po in t  o f  
connect ion  is  a t  leas t  equa l  to  tha t  o f  the  mesh. 

Where  the  length  o f  the  gab ion  exceeds i ts  hor izonta l  wid th ,  the  gab ion  
is  to  be  equa l ly  d iv ided by  d iaphragms,  o f  the same mesh and d iameter 
as  the  body  o f  the  gab ions ,  in to  ce l ls  whose length does  no t  exceed the 
hor izon ta l  wid th .   The gab ion  sha l l  be  fu rn ished wi th  the  necessary 
d iaphragms secured in  proper  pos i t ion  on  the  base sec t ion  in  such a 
manner  tha t  no  add i t iona l  ty ing a t  th is  junc ture  wi l l  be  necessary .  

Al l  per imeter  edges  o f  gab ions  are  to  be  secure ly  se lvaged or  bound so 
tha t  the jo in ts  fo rmed by  ty ing the se lvages  have a t  leas t  the  same 
s t rength  as  the  body  o f  the  mesh. 

Gab ions  sha l l  be  p laced to  conform wi th  the  pro ject  p lan  de ta i ls .   Stone 
sha l l  be p laced in  c lose contac t  in  the  un i t  so  tha t  max imum f i l l  i s  
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ob ta ined.   The un i ts  may be  f i l led  by  mach ine  wi th  su f f ic ien t  hand work 
to  accompl ish  requ i rements  o f  th is  spec i f i ca t ion .  

The exposed face  or  faces  sha l l  be  hand-p laced us ing se lec ted  s tones 
to  p revent  bu lg ing o f  the  gab ion  ce l l  and to  improve appearance.   Each 
ce l l  sha l l  be  f i l led  in  th ree  l i f t s .  

Two connect ing t ie  wi res  sha l l  be  p laced as  shown on the  pro jec t  p lans 
be tween each l i f t  in  each ce l l .   Care  sha l l  be  taken to  p ro tec t  the  ver t ica l  
pane ls  and d iaphragms f rom be ing bent  dur ing f i l l ing opera t ions .  

The las t  l i f t  o f  s tone in  each ce l l  sha l l  be leve l  wi th  the  top  o f  the  gab ion 
in  o rder to  p roper ly  c lose  the  l id  and prov ide  an  even sur face  fo r  the 
nex t  course .  

Al l  gab ion  un i ts  sha l l  be t ied  together  each to  i ts  ne ighbor  a long a l l  
con tac t ing edges in  order to  fo rm a  cont inuous  connect ing s t ruc tu re .  

Empty  gab ions  s tacked on  f i l led  gab ions  sha l l  be  laced to  the f i l led 
gab ion  a t  the  f ron t ,  s ide  and back .  

(G)   Sacked Concrete  Riprap:  

The sacks  sha l l  be  f i l led  wi th  concre te ,  loose ly  packed so  as  to  leave 
room fo r  fo ld ing or  ty ing  a t  the  top .   Approx imate ly  1  cub ic  foo t  o f  
concre te  sha l l  be  p laced in  each sack .   Immediate ly  a f te r  f i l l ing,  the 
sacks  sha l l  be  p laced accord ing to  the  de ta i ls  shown on the  pro jec t  p lans 
and l igh t ly  t rampled  to  cause them to  conform wi th  the  ear th  face  and 
wi th  ad jacent  sacks  in  p lace . 

The f i rs t  two courses  sha l l  p rov ide  a  foundat ion  o f  doub le  th ickness.   
The f i rs t  foundat ion  course  sha l l  cons is t  o f  a  doub le  row o f  s t re tchers 
la id  leve l  and ad jacent to each o ther  in  a  neat ly  t r immed t rench.   The 
t rench sha l l  be cu t  back  in to  the s lope a  su f f ic ient  d is tance to  enab le 
p roper  subsequent  p lacement  o f  the  r ip rap .   The second foundat ion 
course  sha l l  cons is t  o f  a  row o f  headers  p laced d i rec t ly  above the  doub le 
row o f  s t re tchers .   The th i rd  and remain ing courses  sha l l  cons is t  o f  a 
doub le  row o f  s t re tchers  and sha l l  be  p laced in  such a  manner  tha t  jo in ts 
in  succeed ing courses  are  s taggered.  

Al l  d i r t  and debr is  sha l l  be  removed f rom the  top o f  the  sacks  be fore  the 
nex t  course is  la id  thereon.   St re tchers  sha l l  be p laced so  tha t  the fo lded 
ends  wi l l  no t  be  ad jacent .   Headers  sha l l  be  p laced wi th  the  fo lds  toward 
the  ear th  face .   Not  more  than four ver t ica l  courses  o f  sacks  sha l l  be 
p laced in  any  t ie r  un t i l  in i t ia l  se t  has  taken p lace  in  the  f i rs t  course  of  
any  such t ie r .  

When there  wi l l  no t  be  proper  bear ing or  bond fo r  the  concre te because 
o f  de lays  in p lac ing succeed ing layers  o f  sacks ,  a  smal l  t rench sha l l  be 
excavated  back  o f  the  row o f  sacks  a l ready  in  p lace ,  and the  t rench sha l l  
be  f i l led  wi th  f resh  concre te  be fore  the  nex t  layer  o f  sacks  is  la id .   The 
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s ize  o f  the  t rench and the  concre te  used fo r  th is  purpose sha l l  be 
approved by  the  Engineer .   The Engineer  may requ i re  header  courses  a t  
any  leve l  to  p rov ide  add i t iona l  s tab i l i t y  to  the  r iprap .  

Sacked concre te  r ip rap  sha l l  be  cured  by  be ing covered wi th  a  b lanket  
o f  wet  ear th  o r  by  be ing spr ink led  wi th  a  f ine  spray  o f  water  every  two 
hours  dur ing the  day t ime fo r  a  per iod  o f  four  days .  

(H)   Rai l  Bank Protect ion:  

Excavat ion ,  where  requ i red  fo r  rock f i l l ,  sha l l  be  per fo rmed in reasonab ly  
c lose  conformi ty  to  the  l ines  and grades  es tab l ished or  shown on the 
p lans .  

Ra i ls  sha l l  be  dr iven  a t  the  loca t ions  and to  the  min imum penet ra t ions 
shown on the  p lans .   Dr iv ing equ ipment  sha l l  be  capab le  o f  deve lop ing 
su f f ic ien t  energy  to  d r ive  the  ra i ls  to  the  spec i f ied min imum penet ra t ion 
and be  approved by  the  Engineer .  

I f  hard  mater ia l  i s  encountered  dur ing dr iv ing be fore  min imum 
penet ra t ion  is  reached and i t  has  been demonst ra ted  to  the  sa t is fac t ion 
o f  the  Engineer  tha t  add i t iona l  a t tempts  a t  d r iv ing wou ld  resu l t  in  
damage to  the ra i ls ,  the Engineer  may order  add i t iona l  work to  be 
per fo rmed,  such as  je t t ing or  d r i l l ing,  in  o rder  tha t  min imum penet ra t ion 
may be  ob ta ined or  the  Engineer  may order  the min imum penet ra t ion  to 
be  reduced as  requ i red  by  the  cond i t ions  encountered .  

Wi re  fabr ic  sha l l  be  secure ly  fas tened to  the  ra i ls ,  p laced in  the  t renches 
and la id  on  the  s lopes .   The rock  back f i l l  sha l l  then be  care fu l ly  p laced 
so  as  no t  to  d isp lace  the  wi re  fabr ic  o r  ra i ls .   The wi re  fabr ic  sha l l  
en t i re ly  enc lose  the  rock  back f i l l .  

The comple ted rock  f i l l  sha l l  be back f i l led  as  necessary and the waste 
mater ia l  d isposed o f  as  d i rec ted  by  the  Engineer .  

913-3 .02 Soi l -Cement  Bank Protect ion:  

Soi l -cement  bank  pro tect ion  cons t ruc t ion  sha l l  inc lude excavat ing,  
back f i l l ing,  and grad ing the  wash bed and banks  to  the  l ines ,  grades  and 
c ross  sec t ions  shown on the  pro jec t  p lans  or  es tab l ished by  the 
Engineer ;  fu rn ish ing and mix ing aggregate ,  cement ,  f l y  ash  and water ;  
and spread ing,  compact ing,  and cur ing the  mix tu re .  

The cont rac tor  sha l l  inves t iga te  fo r  ground water  as  soon as  poss ib le .   
I f  there  is  a  need for  dewater ing,  the  cont rac tor  sha l l  p rov ide  to  the 
Engineer  fo r  rev iew a  comprehens ive  dewater ing p lan  a  min imum of  two 
weeks  be fore  cons t ruc t ion  s ta r ts .   The dewater ing p lan  sha l l  address 
any  water  qua l i ty  requ i rements  o f  the  Corps  o f  Engineers  permi t  and 
ADEQ cer t i f i ca t ion .   Dewater ing ac t iv i t ies  sha l l  no t  begin  un t i l  the 
Engineer  has  approved the  p lan .    
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The dewater ing sha l l  comply  wi th  a l l  laws and permi t  requ i rements .    

I f  changes to  the  approved dewater ing p lan  are  requ i red ,  the  cont rac tor  
sha l l  submi t  a  rev ised p lan  to  the  Engineer  fo r  approva l .  

For  so i l -cement  bank  pro tec t ion  the  cont rac tor  sha l l  be  respons ib le  fo r  
qua l i ty  con t ro l  as  necessary  to  meet  the  requ i rements  es tab l ished 
here in .  The cont rac tor  sha l l  mon i to r  the  comple te  mix  dur ing 
cons t ruc t ion  o f  so i l -cement ,  inc lud ing the  amounts o f  cement and f ly  ash 
used. 

(A)   Required Contractor  Submit ta ls :  

Two weeks  pr io r  to  the  s ta r t  o f  the  so i l -cement  bank  pro tec t ion 
cons t ruc t ion ,  the  cont rac tor  sha l l  submi t  in  wr i t ing  to  the  Engineer  fo r  
approva l ,  the  fo l lowing i tems:  

(1 )  The type o f  compact ion  equ ipment  to  be  used; 

(2 )  The number  and type o f  water ing equ ipment  to  be  used; 

(3 )  The method used to keep sur faces cont inuous ly  mo is t  
un t i l  subsequent  layers  o f  so i l -cement  a re  p laced;  

(4 )  The method used to  cure  permanent ly  exposed sur faces ;  

(5 )  The proposed source  o f  so i l -aggregate ;  

(6 )  The proposed source(s )  o f  Por t land cement  and f ly  ash 
( i f  used) ;  

(7 )  The approx imate  length  o f  so i l -cement  bank  pro tec t ion  or  
a rea  o f  so i l -cement to  be  p laced each day  pr io r  to 
s ta r t ing p lacement  and compact ion  opera t ions ,  on a da i ly  
bas is ;  and 

(8 )  The so i l -cement  mix  des ign .  

Such submi t ta ls  sha l l  no t  re l ieve  the  cont rac tor  o f  the  respons ib i l i t y  fo r  
ach iev ing the  des i red resu l t  o f  cons t ruc t ing sound so i l -cement ,  f ree  f rom 
defec ts ,  accord ing to  the spec i f i ca t ions  and p lans ,  o r  as  d i rec ted  by  the 
Engineer .   Changes in  the  source(s )  o f  cement  o r  f l y  ash  wi l l  no t  be  
permi t ted  wi thout  the  pr ior  approva l  o f  the  Engineer .  

(B)   Preparat ion of  Subgrade:  

Before  p lacement  o f  the so i l -cement ,  the  area to  be  t rea ted  sha l l  be 
graded and shaped to  the l ines  and grades  as shown on the p lans .  The 
subgrade sha l l  be  compacted  to  a  min imum of  95  percent  o f  the  max imum 
dry  dens i ty  de termined in  accordance wi th  Ar izona Tes t  Method 225.  
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The subgrade sha l l  be compacted a t  a  mo is tu re  conten t  wi th in 2 
percentage po in ts  o f  the  op t imum mois tu re  conten t  de termined in 
accordance wi th  Ar izona Tes t  Method 225.   When the embankment 
mater ia l  i s  composed predominant ly  o f  rock  such tha t  these compact ion  
cont ro l  p rocedures  wi l l  no t  ind ica te the  dens i ty  ach ieved,  the  Engineer 
wi l l  de termine  the  amount  o f  compact ion  requ i red  and the  adequacy  o f  
equ ipment  used in  ob ta in ing the  requ i red  compact ion .   Immedia te ly  p r ior  
to  p lacement  o f  the  so i l -cement  mix tu re ,  the  subgrade wi th in  the  l ines 
and grades  o f  the p lans sha l l  be  mois tened and any so f t  o r  y ie ld ing 
subgrade sha l l  be  cor rec ted  and made s tab le be fore  cons t ruc t ion 
proceeds in  accordance wi th  requ i rements  o f  Subsec t ion  203-5 .03(A)  o f  
the  spec i f i ca t ions .   Any  add i t iona l  subgrade repara t ions  requ i red  ou ts ide 
o f  the  l ines  and grades shown on the  p lans ,  as  de termined by  the 
Engineer ,  sha l l  be  repa ired  by  the  cont rac tor  and pa id  fo r  by  Force 
Account .  

(C)   Mix ing Plant :  

Aggregate  and cement i t ious  mater ia ls  fo r  the  so i l -cement  sha l l  be 
propor t ioned and mixed in  a  cent ra l  mix ing p lan t .  The p lan t  sha l l  be 
e i ther  o f  the  ba tch-mix ing type  us ing revo lv ing b lade,  ro tary  d rum 
mixers ,  o r  o f  the  cont inuous  mix ing type  us ing a  s ta t ionary  twin  shaf t  
pug mi l l  mixer ,  a t  the  op t ion  o f  the cont rac tor .   The aggregate ,  f l y  ash,  
and cement  sha l l  be  propor t ioned by  we igh t .   The mix ing p lan t  sha l l  be 
des igned,  coord ina ted ,  and opera ted  to p roduce a so i l -cement  mix tu re 
o f  the  propor t ions  spec i f ied  wi th in  requ i red  to le rances .  

I f  the  so i l -cement  tempera tures  measured a t  the mixer  a re  85  degrees  F 
or  less ,  the  p lac ing and compact ion sha l l  be  comple ted  wi th in  1 -1 /2 
hours  o f  the  ba tch  t ime.  I f  so i l -cement  tempera tures  measured a t  the 
mixer  a re  grea ter  than 85  degrees  F bu t  less  than 91  degrees  F,  p lac ing 
and compact ion  sha l l  be  comple ted wi th in  1  hour o f  the ba tch  t ime.  I f  
so i l -cement  tempera tures are  91  degrees F or  grea ter  when measured 
a t  the  mixer ,  the  cont rac tor  sha l l  take  immedia te  s teps  to  lower  the  ba tch 
p lan t  mix  tempera ture  to  90  degrees  F or  be low,  and fo l low the  above 
t ime l imi ts  as  mix tempera ture  d ic ta tes ,  p r io r  to fur ther  p lacement and 
compact ion  o f  so i l -cement  mater ia ls .  

The water  sha l l  be  proport ioned by  we igh t  o r  vo lume and there  sha l l  be 
means by  wh ich  the  Engineer  may read i ly  ver i fy  the  amount  o f  water  
u t i l i zed  per  ba tch  or  the  ra te  o f  water  f low u t i l i zed  fo r  con t inuous  mix ing.  

(1 )  Measur ing Devices: 

The mix ing p lan t  sha l l  record  the  quant i ty  o f  the mater ia l ,  sha l l  have a  
d ig i ta l  readout ,  and sha l l  p rov ide  an  hour ly  pr in ted  record  such tha t  the 
to ta l  d ischarged quant i ty  per  hour  and the  cumula t ive  to ta l  quant i ty  a re 
d isp layed. 

Measur ing dev ices  sha l l  be  ca l ib ra ted  and approved by  the  Engineer .  
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Each we igh t  measur ing dev ice  sha l l  be  ca l ib ra ted to  an  accuracy  o f  0 .2 
percent  and sha l l  be  inspec ted  and ca l ib ra ted  as  of ten  as  the  Engineer 
deems necessary to  assure  the i r  accuracy .   Each vo lume measur ing 
dev ice  sha l l  be  ca l ib ra ted to  an  accuracy  o f  ±  1 .5  percent  and sha l l  be 
inspec ted  and ca l ib ra ted  as  o f ten  as  the  Engineer  deems necessary  to 
assure  the i r  accuracy .  

(2 )  Batch Mix ing:  

The mixer  sha l l  be equ ipped wi th  a  su f f ic ien t  number  o f  padd les  o f  a 
type  and ar rangement  to  p roduce a  un i fo rmly  mixed ba tch .   The mixer 
sha l l  be  equ ipped wi th  a  t iming dev ice  wh ich  wi l l  ind ica te ,  by  a  de f in i te 
aud ib le o r  v isua l  s igna l ,  the  exp i ra t ion o f  the  mix ing per iod .  The dev ice 
sha l l  be  accura te  to  wi th in  two seconds.  The a l lowab le  to le rance fo r  
we igh t  ba tch ing o f  aggregates  and cement i t ious  mater ia l  sha l l  be  2 .0% 
and 0 .5%,  respec t ive ly ,  fo r  each ba tch .  

The ba tch  mix ing p lan ts sha l l  p rov ide  sampl ing fac i l i t ies  wh ich  are 
sa t is fac tory  to  the  Engineer  and wh ich  a l low representa t ive  samples  o f  
the  so i l -aggregate  mix tu re  p r io r  to  the  add i t ion  o f  water  and cement i t ious 
mater ia l  to  be  ob ta ined eas i ly  and sa fe ly .   Samples  o f  the  so i l -aggregate  
wi l l  be  taken a t  th is  po in t  to  de termine conformance to  the gradat ion and 
p las t ic i ty  requ i rements l i s ted  in  Subsec t ion 913-2 .02(B)  o f  the 
spec i f i ca t ions .    

(3 )  Cont inuous Mix ing:  

Aggregates  sha l l  be  drawn f rom the  s to rage fac i l i t y  by  a  feeder  or  
feeders  wh ich wi l l  con t inuous ly supp ly  the cor rec t  amount  o f  so i l -
aggregate  in  p ropor t ion  to  the  cement i t ious  mater ia l .  

A cont ro l  sys tem sha l l  be  prov ided tha t  wi l l  au tomat ica l ly  c lose  down the 
p lan t  when mater ia l  in  any  s to rage fac i l i t y  approaches the  s t r ike  o f f  
capac i ty  o f  the  feed ga te.   The p lan t  wi l l  no t  be  permi t ted  to  opera te 
un less  th is  au tomat ic  cont ro l  sys tem is  in  good work ing cond i t ion .   The 
feeder  fo r  the  so i l -aggregate  sha l l  be  mechan ica l ly  o r  e lec t r ica l ly  d r iven . 

Cont inuous  mix  p lan ts  sha l l  p rov ide  sampl ing fac i l i t ies  wh ich  are 
sa t is fac tory  to  the  Engineer  and wh ich  a l low representa t ive  samples  o f  
the  so i l -aggregate  mix tu re  p r io r  to  the  add i t ion  o f  water  and cement i t ious 
mater ia l  to  be  ob ta ined eas i ly  and sa fe ly .   Samples  o f  the  so i l -aggregate  
wi l l  be  taken a t  th is  po in t  to  de termine conformance to  the gradat ion and 
p las t ic i ty  requ i rements l i s ted  in  Subsec t ion 913-2 .02(B)  o f  the 
spec i f i ca t ions .    

(4 )  Blending of  Cement  and Fly  Ash:  

The b lend ing procedure sha l l  be  su f f ic ien t  to p rov ide  a  un i fo rm, 
thorough,  and cons is ten t  b lend o f  cement  and f ly  ash .   The b lend ing 
method and opera t ion  sha l l  be  approved by the  Engineer  p r io r  to the 
commencement  o f  so i l -cement  p roduc t ion .   Dur ing b lend ing o f  the 
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cement i t ious  mater ia ls ,  the  percent  o f  f l y  ash  conten t  sha l l  no t  vary  by 
more  than ± 0 .5  percent  of  the  conten t  approved by the  Engineer .  

Weigh t  measur ing dev ices  are  requ i red  a t  bo th  the  cement  and f ly  ash 
feeds .   At  the  d i rec t ion  o f  the  Engineer ,  an  add i t iona l  measur ing dev ice 
may a lso  be  requ i red  when the cement and f ly  ash  are  pre-b lended a t  
the  s i te .   In  the  produc t ion  o f  the  so i l -cement  mix tu re ,  the  percent  o f  
cement i t ious mater ia l  shal l  no t  vary  by  more than ± 0 .5  percent o f  the 
conten ts  approved by  the Engineer .  

S i los  and feeders  sha l l  be  equ ipped and opera ted  so  as  to  p rov ide 
un i fo rm ra tes  o f  feed and prevent  cak ing.   The charge in  the  ba tch  mixer 
o r  ra te  o f  feed to  the  cont inuous  mixer  sha l l  no t  exceed tha t  wh ich  wi l l  
permi t  comple te  mix ing o f  a l l  the  mix  mater ia l .   Prov is ions  sha l l  be  made 
to  a l low fo r  ready  sampl ing o f  the  cement i t ious  mater ia ls .  

(D)   Spreading:  

The so i l -cement  mix tu re  sha l l  be  t ranspor ted  f rom the  mix ing p lan t  to  
the  cons t ruc t ion  s i te  in  c lean hau l ing equ ipment  veh ic les  ou t f i t ted  wi th 
su i tab le  covers  to  p ro tec t  the  mix tu re  in  un favorab le weather .  Spread ing 
sha l l  be  accompl ished by the  use  o f  approved scrapers ,  bu l ldozers ,  o r  
motor  graders .  The layers  o f  so i l -cement sha l l  not  exceed 12  inches  
a f te r  compact ion ,  o r  be  less  than 4  inches  th ick  a f ter  compact ion ,  un less 
the  cont rac tor  can  demonst ra te  the  ab i l i t y  to  p lace  th icker layers  wi th  
the  equ ipment  be ing u t i l i zed  in  the  cont ro l  s t r ip .   I f  po tho l ing is  
per fo rmed to  a l low tes t ing o f  each l i f t ,  the  recompacted  mater ia l  used to 
repa i r  the  po tho le sha l l  a lso  be tes ted  and meet  the requ i rements  o f  th is  
spec i f i ca t ion .  Each success ive layer  sha l l  be  p laced as soon as 
prac t icab le  a f te r  the  preced ing layer  is  comple ted ,  and approved by  the 
Engineer .   The max imum depth  o f  compacted  so i l -cement  tha t  sha l l  be 
p laced per  day  is  4  fee t ,  un less  approved by  the  Engineer .  

Pr io r  to  spread ing new mater ia l  on a  p rev ious ly  compacted l i f t  wh ich  has 
cured  fo r  more  than 1-1/2  hours ,  o r  i f  the  sur face  has  dr ied  due to 
tempera ture  and/or  wind  e f fec ts ,  scar i f i ca t ion  o f  the  l i f t  sha l l  be  
per fo rmed para l le l  wi th  the  d i rec t ion  o f  p lacement  us ing equ ipment 
approved by  the  Engineer .   The scar i f i ca t ion  sha l l  be  per fo rmed to  a 
depth  o f  a t  leas t  2  inches ,  spaced be tween 18  and 24  inches .   The 
Engineer  may wa ive  requ i rements  fo r  scar i f i ca t ion  i f  compact ion  is  
per fo rmed by  means wh ich  prov ide  an  appropr ia te  sur face  fo r  bond ing 
wi th  the  subsequent  layer.  

A l l  cons t ruc t ion  equ ipment ,  inc lud ing water  spray  t rucks ,  sha l l  be 
res t r ic ted  f rom enter ing scar i f ied  sur face  areas dur ing the  in te r im 
between spread ing and compact ion  opera t ions .   

I f  the  sur face  cannot  be  scar i f ied ,  the  sur face  sha l l  have a  cement  grou t  
s lu r ry  app l ied to ensure a  p roper  bond ing be tween l i f ts .   The cement 
s lu r ry  sha l l  have a  water /cement  ra t io  be tween 0 .70  and 0 .80  and be 
approved fo r  use  by  the  Engineer  p r io r  to  p lacement  o f  any  add i t iona l  
so i l -cement  mix tu re .  
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Al l  so i l -cement  sur faces  tha t  wi l l  be  in  contac t  wi th  succeed ing layers  o f  
so i l -cement  sha l l  be  kept  cont inuous ly  mo is t  by  fog spray ing un t i l  
p lacement  o f  the  subsequent  layer ,  p rov ided tha t  the  cont rac tor  wi l l  no t  
be  requ i red  to  keep such sur faces  cont inuous ly  mo is t  fo r  a  per iod  longer 
than seven days .   Mix ing and p lac ing sha l l  no t  p roceed when the  so i l -
aggregate  or  the  area  on  wh ich  the  so i l -cement is  to  be  p laced is  
f rozen.   So i l -cement  sha l l  be  mixed and p laced when the  a i r  is  a t  leas t  
40  degrees  F and r is ing.  

(E)   Moni tor ing Moisture  Content  in the  Fie ld:  

Cont ro l  o f  water  conten t  by  the  cont rac tor  in  the  f ie ld  sha l l  be 
accompl ished in  two ways:  

(1 )  The mois tu re-dens i ty  re la t ionsh ip fo r  the so i l -cement  
mix tu re  sha l l  be  de termined in  accordance wi th  Ar izona 
Tes t  Method 221 on a rou t ine  bas is ,  o r  when any 
s ign i f i can t  gradat ion sh i f t  o r  rock  conten t  change occurs .  

(2 )  The ac tua l  mo is tu re  conten t  o f  the  mix tu re  a t  the  t ime o f  
compact ion ,  o r  shor t ly  therea f te r ,  sha l l  be de termined in 
accordance wi th  Ar izona Tes t  Method 235 to  de termine 
i f  the  op t imum mois tu re  conten t  as  de termined by  
Ar izona Tes t  Method 221 is  be ing main ta ined.   The water  
conten t  in  the  so i l -cement  mix tu re  is  to  be  cont inuous ly 
mon i to red ,  and the  mix ing water  sha l l  be  ad jus ted  at  the 
p lan t  as  necessary  to  ach ieve  the  compress ive  s t rength 
and compact ion  requ i rements  spec i f ied  here in .  

(F)   Qual i ty  Control  Compact ion Test ing:  

Soi l -cement  sha l l  be  un i formly  compacted  to  a  min imum of  98  percent  o f  
the  max imum dry  dens i ty  de termined in  accordance wi th  Ar izona Tes t  
Method 221.   A runn ing average o f  f i ve  consecut ive  in  p lace dens i ty  
tes ts  sha l l  no t  be  less than 100 percent  o f  max imum dens i ty  as 
mon i to red  by  nuc lear  dens i ty  tes ts  in  accordance wi th  Ar izona Tes t  
Method 235.  Compact ion  sha l l  be  per fo rmed wi th in 2  percentage po in ts 
o f  the  op t imum mois tu re conten t  as  de termined in  accordance wi th 
Ar izona Tes t  Method 221.   Qua l i ty  con t ro l  dens i ty  and mois tu re  tes ts 
sha l l  be  per fo rmed in  accordance wi th  Ar izona Tes t  Method 235 a t  a 
min imum f requency  as  spec i f ied  in  the  fo l lowing tab le :  

Qual i ty  Control  Minimum Requirements  for  Compact ion 
Mois ture /Dens i ty  1  tes t  /  500 sy  /  l i f t  

 
(G)   Control  Str ips:  

A cont ro l  s t r ip  sha l l  be cons t ruc ted  a t  the  beginn ing o f  work  on  the  so i l -
cement  to  be  compacted .  The cont ro l  s t r ip  cons t ruct ion  sha l l  be  requ i red 
to  es tab l ish  equ ipment  and procedures  requ i red  to  a t ta in  dens i t ies  fo r  
the  spec i f ied  course .   
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Each cont ro l  s t r ip ,  cons t ruc ted  to  acceptab le  dens i ty  and sur face 
to le rances  sha l l  remain  in  p lace  and become a  sec t ion  o f  the  comple ted 
embankment .   Unacceptab le  cont ro l  s t r ips  sha l l  be  cor rec ted  or  removed 
and rep laced a t  the  cont rac tor 's  expense.   A cont ro l  s t r ip  sha l l  have an 
area  o f  approx imate ly 100 square  yards and sha l l  be  o f  the  same depth 
spec i f ied  fo r  the  cons t ruct ion  o f  the  course  wh ich  i t  represents .  

The mater ia ls  used in  the cons t ruc t ion  o f  the  cont ro l  s t r ip  sha l l  con form 
to  the  spec i f i ca t ion  requ i rements .   They  sha l l  be fu rn ished f rom the 
same source  and sha l l  be o f  the  same type used in  the  remainder  o f  the 
course represented  by the  cont ro l  s t r ip .   The under ly ing sur face  upon 
wh ich  a  cont ro l  s t r ip  is  to  be  cons t ruc ted  sha l l  have pr io r  approva l  o f  the 
Engineer .  

The equ ipment  used in  the  cons t ruc t ion  o f  the  cont ro l  s t r ip  sha l l  be 
approved by  the  Engineer  and sha l l  be  o f  the  same type and we igh t  to  
be  used on  the  remainder  o f  the  course  represented by  the  cont ro l  s t r ip . 

Compact ion  o f  con t ro l  s t r ips  sha l l  commence immedia te ly  a f te r  the 
course  has  been p laced to  the  spec i f ied  th ickness ,  and sha l l  be 
cont inuous  and un i fo rm over  the  en t i re  sur face .   Compact ion  o f  the  
cont ro l  s t r ip  sha l l  be  cont inued un t i l  no  d iscernab le  inc rease in  dens i ty  
can be  ob ta ined by  add i t iona l  compact ion  e f fo r t .  

Upon comple t ion  o f  the  compact ion ,  the  mean dens i ty  o f  the  cont ro l  s t r ip  
wi l l  be  de termined by  averaging the  resu l ts  o f  ten  nuc lear  dens i ty  tes ts 
taken a t  randomly  se lec ted  s i tes  wi th in  the  cont ro l  s t r ip .  

I f  the  mean dens i ty  o f  the  cont ro l  s t r ip  is  less  than 100 percent  o f  the 
dens i ty  o f  labora tory  compacted  spec imens as  de termined by  tes t ing 
procedures appropr ia te  for  the  mater ia l  be ing p laced,  the Engineer  may 
order  the  cons truc t ion  o f  another  cont ro l  s t r ip .  

A new cont ro l  s t r ip  may a lso  be  ordered by  the  Engineer  o r  reques ted 
by  the  cont rac tor  when: 

(1 )  A change in  the  mater ia l  o r  mix  des ign  is  made;  and/or  

(2 )  A cont ro l  s t r ip  dens i ty  is  no t  representa t ive  o f  the 
mater ia l  be ing p laced. 

(H)   Power  Tampers and Smal l  Vibratory  Rol lers:  

Smal l  v ib ra to ry  ro l le rs  wh ich  are  capab le  o f  opera t ing w i th in  6  inches  o f  
a  ver t ica l  face  sha l l  be  used fo r  compact ion  ad jacent  to  the  gu ide  banks ,  
nex t  to  the  u t i l i t ies  and dra inage condu i t ;  a t  t rans i t ions  to  cons t ruc ted 
levee pro tec t ion ,  and a t  o ther  a reas  where  larger  v ibra to ry  ro l lers  cannot 
maneuver .   The amount o f  ro l l ing and tamping requ i red  sha l l  be 
whatever  is  necessary  fo r  the  par t icu la r  equ ipment  to  p rov ide  the  same 
degree o f  compact ion  as wou ld  be  a t ta ined wi th  la rger  se l f -p rope l led 
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v ib ra to ry  ro l le rs .  Standby rep lacement  equ ipment  sha l l  be  ava i lab le 
wi th in  1  hour  i f  needed.  

( I )   Finishing/Tr imming:  

Af te r  compact ion ,  the  so i l -cement  sha l l  be  fu r ther  shaped,  i f  necessary ,  
to  the  requ i red  l ines ,  grades ,  and c ross-sec t ions  and ro l led  to  a 
reasonab ly  smooth  sur face .   Shap ing o f  the  face  o f  the  so i l -cement  bank 
pro tec t ion  sha l l  be  conducted  da i ly  a t  the  comple t ion  o f  each day ’s 
p roduc t ion .  

The exposed face  o f  the  so i l -cement  bank  pro tec t ion  sha l l  be  t r immed to 
a  neat  l ine  as  shown on the  p lans .  The resu l t ing so i l -cement  bank 
pro tec t ion  wid th  sha l l  not  be  less  than 8  fee t  a f te r  t r imming un less  
spec i f ied  on  the  p lans .  

(J )   Cur ing:  

Whenever the a tmospher ic  tempera tures are expected  to d rop be low 30 
degrees  F,  the  so i l -cement  sha l l  be  pro tec ted  f rom f reez ing fo r  seven 
days ,  a f te r  i ts  cons t ruc t ion  by a  cover ing o f  s t raw,  ear th ,  o r  o ther 
su i tab le  mater ia l  approved by  the  Engineer .  

Temporar i l y  exposed surfaces  sha l l  be  kept  mo is t  as  p rev ious ly se t  
fo r th .   Care  must  be  exerc ised to  ensure  tha t  no  cur ing mater ia l  o ther 
than water  is  app l ied  to  the  so i l -cement  sur face  tha t  wi l l  be  in  contac t  
wi th  succeed ing layers .  

Permanent ly  exposed sur faces  sha l l  be  kept  in  a  mo is t  cond i t ion  for  
seven days ,  o r  they  may be  covered wi th  b i tuminous  cur ing mater ia l ,  
sub jec t  to  the  Engineer 's  approva l .   Any  damage to  the  pro tec t ive 
cover ing wi th in  seven days  sha l l  be  repa i red  to  the  sa t is fac t ion  o f  the 
Engineer  a t  no  add i t iona l  cos t  to  the  Depar tment .  

Regard less  o f  the  cur ing mater ia l  used,  the  permanent ly  exposed 
sur faces  sha l l  be  kept  mois t  un t i l  the  pro tec t ive  cover  is  app l ied .   Such 
pro tec t ive  cover  is  to  be  app l ied  as  soon as  prac t icab le ,  wi th  a  max imum 
t ime l imi t  o f  24  hours  be tween the  f in ish ing o f  the  sur face  and the 
app l ica t ion  o f  the  pro tec t ive  cover  o r  membrane. 

(K)   Backf i l l :  

Backf i l l  sha l l  no t  be  p laced aga ins t  the  so i l -cement  un t i l  i t  has  ach ieved 
i ts  fu l l  des ign  s t rength .  Af te r  fu l l  des ign  s t rength is  ach ieved,  spec ia l  
care  sha l l  be  taken when p lac ing back f i l l  aga inst  the  so i l -cement  to 
p revent  damage.  
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(L)   Maintenance:  

The cont rac tor  sha l l  main ta in  and pro tec t  the  so i l -cement  in  good 
cond i t ion un t i l  a l l  work  is  comple ted and accepted.   Ma in tenance sha l l  
inc lude immedia te  repa i rs o f  any  de fec ts  tha t  may occur .   Th is  work  sha l l  
be  done a t  no  cos t  to the  Deparment  and repeated as o f ten as 
necessary .   Fau l ty  work sha l l  be  rep laced for  the  fu l l  dep th o f  the 
layer .   The cont rac tor  sha l l  take  a l l  necessary  p recaut ions  to  avo id 
damage to  the  comple ted so i l -cement  by  equ ipment ,  and to  avo id  the 
depos i t ion  o f  raw ear th  o r  fo re ign  mater ia ls  be tween layers  o f  so i l -
cement .   Where  ramps are  cons t ruc ted  over  so i l -cement  wh ich  are  no t  
to  grade,  a l l  fo re ign  mater ia ls  and the uppermost  1  inch  o f  the prev ious ly 
p laced so i l -cement  mix tu re  must  be  removed pr io r  to  cont inuat ion  o f  the 
so i l -cement  cons t ruc t ion .  

(M)   Construct ion Joints:  

Const ruc t ion jo in ts a re to be  prov ided a t  the  end of  each day 's  work  or  
when work  is  to  be  ha l ted  fo r  90  minu tes  or  more .   The jo in ts  sha l l  be 
t r immed to  a  15  degree min imum skew,  t ransverse  cons t ruc t ion  jo in t  
sha l l  be  fo rmed by  cu t t ing back  in to  the  comple ted  work  to fo rm a ver t ica l  
face  to  the  fu l l  dep th  o f  the  prev ious  l i f t .   Be fore  resuming p lacement  o f  
new mater ia l ,  the jo in ts  sha l l  be  roughened and loose mater ia l  sha l l  be 
removed by  power  b room.  

(N)   Acceptance of  Soi l -Cement:  

The Eng ineer  wi l l  cas t ,  t ranspor t ,  cure ,  and tes t  spec imens in 
accordance wi th  Ar izona Tes t  Method 241 fo r  each 1 ,500 cub ic  yards  o f  
so i l  cement  p laced.   Three cy l inders  wi l l  be  tes ted a t  seven days .   The 
average compress ive  s t rength  o f  the  th ree  cy l inders  sha l l  ach ieve  a 
min imum compress ive  s t rength  o f  750 pounds per  square  inch .   

Any  ear ly  s t rength  tes t ing fo r  the  purpose o f  cor re la t ing seven day 
s t rength  resu l ts  to  p rov ide  an  ear ly  ind ica tor  o f  poten t ia l ly  low s t rength 
mater ia l  sha l l  be  the  respons ib i l i t y  o f  the  cont rac tor .  

913-4 Method of  Measurement:  

Riprap,  except  gab ions  and sacked concre te ,  wi l l  be  measured by  the 
cub ic  yard  o f  p ro tec t ion cons t ruc ted  by  comput ing the  sur face  area 
measured para l le l  to  the pro tec t ion  sur face  and the  to ta l  th ickness  o f  
the  r ip rap  measured normal  to  the  pro tec t ion  sur face .  

Rip rap  (gab ions)  wi l l  be  measured by  the  cub ic  yard  by  comput ing the 
vo lume o f  the  rock- f i l led  wi re  baskets  used. 

Rip rap  (sacked concre te)  wi l l  be  measured by  the  cub ic  yard  o f  concre te 
p laced in  the comple ted  work .   The measurement wi l l  be  based on  mixer 
vo lumes. 
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Ra i l  bank  pro tec t ion  wi l l  be  measured by  the  l inear  foo t .   Measurement 
wi l l  be  made f rom top  o f  ra i l  to  top  o f  ra i l  ( longes t  ra i l  where  ra i ls  o f  two 
or  more  lengths  are  used)  and the  d is tance measured wi l l  be  f rom end 
ra i l  to  end ra i l .  

Where  two para l le l  rows o f  ver t ica l  ra i ls  a re  used, the  measurement  fo r  
payment  wi l l  be  the  average o f  the  d is tance a long the  two rows.   Ra i l  
bank  pro tec t ion wi l l  be  measured a long the bank  pro tec t ion cont ro l  l ine 
f rom end ra i l  to  end ra i l .  

So i l -cement  wi l l  be  measured per  cub ic  yard  o f  so i l -cement  fu rn ished 
and p laced per  the  spec i f ied  l ines ,  grades ,  and c ross-sec t ions  shown on 
the  p lans .   

913-5 Basis  of  Payment:  

The accepted  quant i t ies  of  r ip rap  and ra i l  bank  pro tec t ion ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  cub ic  yard 
or  l inear  foo t ,  wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work,  
comple te  in  p lace ,  inc lud ing excavat ion ;  p repar ing the  ground area ;  
fu rn ish ing and ins ta l l ing the  rock ,  f i l te r  fabr ic ,  bedd ing mater ia l ,  meta l  
i tems,  concre te ,  sacks  and grou t ;  and back f i l l ing as  requ i red .  

Mater ia ls ,  labor  and equipment  necessary  to  per fo rm add i t iona l  work 
such as  je t t ing or  d r i l l ing,  as  spec i f ied  under  Subsec t ion  913-3 .01(H)  o f  
the  spec i f ica t ions ,  wi l l  be pa id  fo r  in  accordance wi th  the  prov is ions  of  
Subsec t ion  109.04  o f  the  spec i f i ca t ions .  

The accepted quant i t ies  o f  so i l -cement ,  measured as  prov ided above, 
wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  cub ic  yard  o f  so i l -cement 
bank  pro tec t ion .   Such payment  sha l l  cons t i tu te  fu l l  re imbursement  fo r  
a l l  work  necessary  to  comple te  the  so i l -cement  bank  pro tec t ion 
inc lud ing:   

(A)  Sur face  Prepara t ion ;  
(B)  Prov id ing and Stockp i l ing So i l -Aggregate ;  
(C)  Cement i t ious  Mater ia l ,  Water ing,  Mix ing;  
(D)  Plac ing;  
(E)  Compact ing;  
(F)  Shap ing and Fin ish ing;  
(G)  Cur ing;  
(H)  Qua l i ty  Cont ro l  Tes t ing;  and 
( I )  Other  Inc identa l  Opera t ions 

Any  waste  and non-compacted  so i l -cement  mater ia l  no t  used on  the  f ina l  
so i l -cement  bank  pro tec t ion  wi l l  no t  be  measured fo r  payment .  

Excavat ion  and back f i l l  assoc ia ted wi th  the  so i l -cement  cons t ruc t ion  wi l l  
be  measured and pa id  under  St ruc tura l  Excavat ion  and St ruc ture  Back f i l l  
i tems respec t ive ly .  
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Const ruc t ion  o f  Gab ion  Mat t ress  assoc ia ted  wi th  the  so i l -cement  work 
wi l l  be  measured and pa id  under  the  Riprap  (Gab ion  Mat t ress)  i tem. 

Payment  fo r  add i t iona l  excavat ion ,  where  de termined by  the  Engineer  to 
remove unsu i tab le  mater ia l ,  per  the  requ i rements  o f  Subsec t ion  203-
5 .03(A)  o f  the spec i f i cat ions ,  wi l l  be  made in  accordance wi th  the 
prov is ions  o f  Subsec t ion  109.04  o f  the  spec i f i ca t ions .  

Payment  fo r  Dewater ing wi l l  be  made on a Force  Account bas is  in  
accordance wi th  the  requ i rements  o f  Subsec t ion  109.04  o f  the 
spec i f i ca t ions .  

SECTION 914 WALLS AND MISCELLANEOUS STRUCTURES:  

914-1 Descr ipt ion:  

The work  under  th is  sect ion  cons is ts  o f  fu rn ish ing a l l  mater ia ls  and 
cons t ruc t ing wa l ls  and misce l laneous s t ruc tu res a t  the  loca t ions  and in 
accordance wi th  the  de ta i ls  shown on the  pro jec t  p lans .  

914-2 Mater ia ls :  

Concre te  sha l l  be  Class  S and o f  the  compress ive  st rength  shown on the 
pro jec t  p lans .   Concre te and re in fo rc ing s tee l  sha l l  con form to  the 
requ i rements  o f  Sec t ions  1006 and 1003 o f  the  spec i f i ca t ions,  
respec t ive ly .   Masonry  mater ia ls  sha l l  con form to  the  requ i rements  
spec i f ied  on  the  pro jec t  p lans .  

914-3 Construct ion Requirements:  

Rust ica t ion ,  co lo r  coa t ing or  o ther  wa l l  t rea tments  sha l l  be  in 
accordance wi th  the  de ta i ls  shown on the  pro jec t  p lans  or  as  spec i f ied 
in  the  Spec ia l  Prov is ions .  

Excavat ion  and back f i l l  sha l l  be  in  accordance wi th  the  requ i rements  o f  
Subsec t ion  203-5  o f  the  spec i f i ca t ions .  

914-4 Method of  Measurement:  

Measurement  o f  th is  work  wi l l  be  made by  the  square  foo t  o f  wa l l  
cons t ruc ted  and wi l l  be  measured a long the  f ron t  face o f  the  wa l l  f rom 
the  top  o f  foo t ing to  the  top  o f  wa l l  cap .  

914-5 Basis  of  Payment:  

Payment  fo r  th is  work  wi l l  be  made a t  the  cont rac t  pr ice  per  square  foo t ,  
wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  the  i tem comple te ,  inc lud ing 
necessary  excavat ion ,  foot ings ,  back f i l l ing,  rus t ica t ion  and co lo r  coa t ing 
as  descr ibed here in  and on  the  pro jec t  p lans .  
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SECTION 915 TEMPORARY SILT FENCE:    

915-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing,  ins ta l l ing,  
ma in ta in ing,  and remov ing a  geotex t i le  bar r ie r - fence des igned to  remove 
suspended par t ic les  f rom the  water  pass ing th rough i t .  

The temporary s i l t  fence sha l l  be ins ta l led  in accordance wi th the de ta i ls  
and a t  the loca t ions as shown on the  pro jec t  p lans .   The ins ta l la t ion 
sha l l  be  in  accordance wi th  the  requ i rements  o f  these spec i f i ca t ions 
except  as  o therwise  d i rected  or  approved by  the  Engineer .   The quant i ty  
o f  temporary  s i l t  fence to  be  ins ta l led  wi l l  be  a f fec ted  by  the  ac tua l  
cond i t ions  wh ich  occur  dur ing the  cons t ruc t ion  o f  the  pro jec t .  

915-2 Mater ia ls :  

915-2 .01 Geotext i le  Fabr ic :  

The s i l t  fence geotex t i le  fabr ic  sha l l  be  supp l ied  in  accordance wi th  the 
mater ia l  requ i rements  of  Subsec t ions 1014-1  and 1014-8  o f  the 
spec i f i ca t ions .  

Th is  spec i f i ca t ion  prov ides  c r i te r ia  fo r  wi re suppor ted  geotex t i le  s i l t  
fence as  we l l  as  a  se l f  suppor t ing geotex t i le  s i l t  fence. 

915-2 .02 Fabr ic  Packaging,  Handl ing,  and Storage:  

The ident i f i ca t ion ,  packaging,  hand l ing,  and s to rage o f  the  geotex t i le  
fabr ic  sha l l  be  in  accordance wi th  ASTM D4873.   Fabr ic  ro l ls  sha l l  be 
fu rn ished wi th  su i tab le  wrapp ing fo r  p ro tec t ion  aga ins t  mo is tu re  and 
ex tended u l t rav io le t  exposure  pr io r  to  p lacement .   Each ro l l  sha l l  be 
labe led  or  tagged to  p rov ide  produc t  iden t i f ica t ion  su f f ic ien t  to 
de termine the  produc t  type ,  manufac turer ,  quant i ty ,  lo t  number ,  ro l l  
number ,  da te  o f  manufac ture ,  sh ipp ing da te ,  and the  pro jec t  number  and 
name to  wh ich  i t  i s  ass igned.   Ro l ls  wi l l  be  s to red  on  the  s i te  o r  a t  
another  ident i f ied  s to rage loca t ion  in  a  manner  wh ich  pro tec ts  them f rom 
the  e lements .   I f  s to red  ou tdoors ,  they  sha l l  be  e leva ted  and pro tec ted 
wi th  a  waterproo f ,  l igh t  co lo red ,  opaque cover .  

915-2 .03 Posts:  

Posts  sha l l  be  a  min imum of  3  fee t  p lus  the  bur ia l  depth  in  length  and 
may be made o f  e i ther wood or  s tee l .   So f t  wood pos ts  sha l l  be  a t  leas t  
3  inches  in d iameter ,  o r  nomina l  2 - inch  by  4- inch  and s t ra igh t  enough to 
p rov ide a  fence wi thout  no t iceab le misa l ignment .   I f  oak  pos ts  a re  used, 
the  s ize  may be  reduced to  1 -1 /2  by  1-1 /2  inches  wi th  a  minus  to le rance 
o f  1 /8  inch ,  p rov ided tha t  the  c ross  sec t iona l  a rea  is  a  min imum of  2 .25  
square  inches .   Stee l  posts  sha l l  have a  min imum weigh t  o f  1 .3  pounds 
per  foo t ,  and have pro ject ions  fo r  fas ten ing the wi re  and fabr ic  to  the 
fence.  
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915-2 .04 Wire  Support  Fence:  

Wire  suppor t  fence sha l l  be  a min imum of  32  inches  h igh  and sha l l  be 
12  gauge s tee l  wi re  mesh.  

915-2 .05 Fasteners  for  Wooden Posts:  

Wire  s tap les  sha l l  be No.  17  gauge and sha l l  have a  c rown a t  leas t  3 /4 -
inch  wide and legs  a t  leas t  1 /2 - inch  long.   Stap les sha l l  be even ly  spaced 
wi th  a t  leas t  f i ve  per  pos t .  

Na i ls  sha l l  be  14  gauge,  1  inch long wi th  3 /4- inch bu t ton  heads.   Na i ls  
sha l l  be  even ly  spaced wi th  a t  leas t  four  per  pos t .  

915-3 Construct ion Requirements:  

915-3 .01 Si l t  Fence Insta l la t ion:  

The cont rac tor  sha l l  ins ta l l  a  temporary  s i l t  fence as shown on the  p lans ,  
and a t  o ther  loca t ions  as  d i rec ted  or  approved by  the  Engineer .   Fence 
cons t ruc t ion  sha l l  be  adequate  to  hand le  the  s tress  f rom sed iment 
load ing.   Geotex t i le  a t  the bo t tom o f  the  fence sha l l  be  bur ied  a  min imum 
of  6  inches  in  a  t rench so tha t  no  f low can pass  under  the  bar r ie r .   The 
t rench sha l l  be  back f i l led and the  so i l  compacted  over  the  geotex t i le .   
Fence he igh t  sha l l  be  as  spec i f ied  by  the  Engineer bu t  in  no  case sha l l  
exceed 36  inches  above ground sur face .  

915-3 .02 Post  Insta l la t ion:  

Posts  sha l l  be  se t  a  min imum of  18  inches  in to  the ground and spaced a 
max imum of  6  fee t  apar t .   Where  an  18- inch  pos t  depth  is  imposs ib le  to 
ach ieve ,  the  pos ts  shou ld be  adequate ly  secured to p revent  over tu rn ing 
o f  the  fence due to  sed iment  load ing and pond ing pressure .  

915-3 .03 Wire  Support  Fence:  

When wi re  suppor t  fence is  used,  the  wi re  mesh sha l l  be  fas tened 
secure ly  to  the  ups t ream s ide  o f  the  pos t .   The wi re  sha l l  ex tend in to  the 
t rench a  min imum of  2  inches  and ex tend a  min imum of  32  inches  above 
the  or ig ina l  ground sur face .  

915-3 .04 Geotext i le  Fabr ic  Post  At tachment:  

The geotex t i le  fabr ic  sha l l  be  a t tached on  the  ups t ream s ide  o f  the pos ts 
by  wi re ,  cord ,  bu t ton  head na i ls ,  pockets ,  s tap les ,  o r  o ther  acceptab le 
means.   The geotex t i le  fabr ic  sha l l  be  ins ta l led in  such a  manner  tha t  8 
to  10  inches  o f  fabr ic  is  le f t  a t  the  bo t tom to  be  bur ied .   The fabr ic  sha l l  
be  ins ta l led  in  the  t rench such tha t  6  inches  o f  fabr ic  is  aga ins t  the  s ide  
o f  the  t rench and 2  to  4  inches  o f  fabr ic  is  across  the  bo t tom o f  the 
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t rench in  the  ups t ream di rec t ion .   The t rench shal l  then  be  back f i l led 
and compacted  so  tha t  no f low can pass  under  the  bar r ie r .  

A min imum over lap  o f  18  inches  sha l l  be  prov ided a t  a l l  sp l ice  jo in ts  wi th  
pos ts  a t  the  ends  o f  each fabr ic  ro l l .  

At  the  t ime o f  ins ta l la t ion ,  the  fabr ic  wi l l  be  re jected  i f  i t  has  de fec ts,  
r ips ,  ho les ,  f laws,  de ter io ra t ion ,  o r  damage incur red  dur ing manufac ture ,  
t ranspor ta t ion ,  s to rage or  ins ta l la t ion .  

915-4 Maintenance Requirements:  

915-4 .01 Si l t  Fence Maintenance:  

The cont rac tor  sha l l  be respons ib le  to  ma in ta in  the  in tegr i ty  o f  s i l t  
fences  as  long as  necessary  to  conta in  sed iment  runof f  in  accordance 
wi th  Subsec t ion 104.09  o f  the  spec i f i ca t ions ,  o r  as  d i rec ted  by the 
Engineer .  

915-4 .02 Sediment  Deposi t  Removal :  

Sediment  depos i ts  sha l l  be  removed when the  depos i t  reaches 
approx imate ly  one-ha l f  the  he igh t  o f  the  s i l t  fence.   The Engineer  may 
a lso  d i rec t  the  cont rac tor  to  ins ta l l  an  add i t iona l  s i l t  fence. 

915-4 .03 Fence Removal :  

The s i l t  fence sha l l  remain  in  p lace  un t i l  the  Engineer  d i rec ts  tha t  i t  be 
removed.   Upon remova l ,  the  cont rac tor  sha l l  remove and d ispose o f  any 
excess  s i l t  accumula t ions,  grade the  area  to  leave a  genera l ly  smooth 
appearance,  and p lan t  vegeta t ion  in  the  areas  spec i f ied  in  the  cont rac t  
documents .   The fence mater ia ls  wi l l  remain  the  proper ty  o f  the 
cont rac tor  and may be  used a t  o ther  loca t ions  prov ided the  mater ia ls  
a re  in  a  cond i t ion  acceptab le  to  the  Engineer .  

915-5 Method of  Measurement:  

Temporary  s i l t  fence wi l l  be  measured per l inear  foo t .   No a l lowance wi l l  
be  made fo r  ex t ra  mater ia l  used in  over lapp ing a t  sp l ice  jo in ts .  

Remova l  o f  sed iment  wi l l  be  measured by  the  cub ic yard .  

915-6 Basis  of  Payment:  

The accepted  quant i ty  o f  temporary  s i l t  fence,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice per  l inear  foo t ,  comple te 
in  p lace ,  inc lud ing a l l  labor ,  mater ia ls ,  and equ ipment  connected wi th  
p lac ing the temporary  s i l t  fence as shown on the pro jec t  p lans  or  as 
d i rec ted  by  the  Engineer .   No payment  wi l l  be  made fo r  re jec ted 
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temporary  s i l t  fence,  o r  for  pa tch ing,  due to  contaminat ion  or  damage by 
the  cont rac tor .  

The remova l  o f  sed iment  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per 
cub ic  yard ,  inc lud ing the remova l  and d isposa l  o f  s i l t  accumula t ions  as 
prov ided fo r  in  the  Spec ia l  Prov is ions  and the  eros ion  cont ro l  p lan  fo r  
the  pro jec t .  

SECTION 916 EMBANKMENT CURB:  

916-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
cons t ruc t ing Por t land cement  concre te embankment  curbs  a t  the 
loca t ions  shown on the pro jec t  p lans  or  o therwise  des ignated  in 
accordance wi th  the de ta i ls  shown on the  p lans and the  requ i rements  o f  
the  spec i f i ca t ions .  

916-2 Mater ia ls :  

Por t land cement ,  water ,  and admix tu res sha l l  con form to  the 
requ i rements  o f  Sec t ion  1006 o f  the spec i f i ca t ions  fo r  Class  B concre te ,  
except  tha t  the  28-day compress ive  s t rength  requ i rement  sha l l  be 
e l imina ted .  

F ine  aggregate  and coarse  aggregate  sha l l  con form to  the  requ i rements 
o f  Subsec t ion  1006-2 .03 o f  the spec i f i ca t ions .   The des ignated  s ize  o f  
coarse  aggregate  sha l l  be  No.  8 ,  No.  7 ,  No.  67  or  No.  57 .  

The cont rac tor  may add add i t iona l  f ine  aggregate  to  the  aggregate  fo r  
the  curb  in  o rder  to fac i l i ta te  f in ish ing.   F ine  aggregate  fo r  th is  purpose 
sha l l  be nonp las t ic  and sha l l  con form to  the  fo l lowing grad ing 
requ i rements :  

Sieve Size  Passing Percent  
No.  4  100 

No.  200 0  -  10 .0 
 
F ine  aggregate  added for  th is  purpose sha l l  no t  exceed 25  percent  o f  
the  to ta l  aggregate  fo r  the  concre te  curb .  

L iqu id  membrane- fo rming compound sha l l  con form to  the  requ i rements 
o f  AASHTO M 148,  Type I ,  Class  A.  

916-3 Construct ion Requirements:  

The cont rac tor  sha l l  be  respons ib le  fo r  fu rn ish ing the  var ious  ingred ien ts 
and fo r  p ropor t ion ing and mix ing them;  however ,  approva l  o f  the 
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p roposed mater ia ls  and propor t ion ing and mix ing sha l l  be  ob ta ined pr io r  
to  any  concre te  opera t ions .  

No f ie ld  tes ts  wi l l  be  requi red  on  the  concre te  mix tu re .  

The requ i rements  fo r  mix ing and p lac ing concre te  in  co ld  weather  sha l l  
con form to  the  requ i rements  o f  Subsec t ion 1006-5 .03  o f  the 
spec i f i ca t ions .   There  is  no  max imum tempera ture  l imi ta t ion  on the 
concre te  mix tu re  immediate ly  be fore  p lacement .  

Embankment  curb  sha l l  be  cons t ruc ted  e i ther  by  the  use  o f  convent iona l  
f i xed  fo rms or  by  s l ip - fo rm curb  p lac ing mach ines .   The sur face  on  wh ich 
the  curbs  are  to  be  p laced sha l l  be  c leaned o f  a l l  loose d i r t  and debr is  
p r io r  to  p lac ing.   The work  sha l l  be  per fo rmed so  as  no t  to  mar  the 
roadway sur face .  

I f  s l ip - fo rm equ ipment  is  used to  cons t ruc t  embankment  curb ,  such 
equ ipment  sha l l  be  des igned spec i f i ca l ly  fo r  the  work .   The s l ip - fo rm 
mach ine  sha l l  be  capab le o f  p roduc ing curb  equa l  to  o r  be t ter  than tha t  
p roduced by  the  use  o f  f i xed  fo rms.   I f  the  curb  produced by  such 
mach ines  is  no t  acceptab le ,  the  use  o f  such mach ines  sha l l  be 
te rmina ted .  

Curbs  sha l l  p resent  a  neat  appearance.   The f in ish  normal ly  assoc ia ted 
wi th  the  use  o f  s l ip - fo rm curb  p lac ing mach ines ,  inc lud ing the  use  of  
moveab le  fo rms,  wi l l  be  cons idered as  acceptab le  fo r  the  f in ish ing o f  
concre te  embankment curb .   When b i tuminous mater ia l  i s  be ing app l ied 
to  the ad jacent  roadway, curbs sha l l  be  pro tec ted so  tha t  they  are  no t  
spa t te red  or  d isco lo red .  

Embankment  curb  sha l l  be  cured  by  the  app l ica t ion o f  l iqu id  membrane-
fo rming compound.   The t ime a t  wh ich  i t  i s  to  be  app l ied  and the  ra te  o f  
app l ica t ion  sha l l  be  approved by  the  Engineer .  

916-4 Method of  Measurement:  

Embankment  curb  wi l l  be measured by  the  l inear  foo t  o f  curb  p laced.  
Lengths  occup ied  by  sp i l lway  in le ts wi l l  be  exc luded f rom the 
measurement .  

916-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  embankment  curb ,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice per  l inear  foo t ,  comple te 
in  p lace .  
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SECTION 917 EMBANKMENT SPILLWAYS,  EMBANKMENT DOWN-
DRAINS,  INLETS AND OUTLETS:  

917-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ishing a l l  mater ia ls  and 
cons t ruc t ing embankment  sp i l lways ,  embankment down-dra ins ,  in le ts 
and ou t le ts  a t  the  loca t ions  des ignated  on  the  pro jec t  p lans  and in  
accordance wi th  the de ta i ls  shown on the  p lans and the  requ i rements  o f  
these spec i f i ca t ions .  

917-2 Mater ia ls :  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .  

Concre te  sha l l  be  Class  B Por t land cement  concre te  conforming to  the 
requ i rements  o f  Sec t ion  1006 o f  the  spec i f i ca t ions .  

Welded wi re  fabr ic  and wi re  t ies  sha l l  con form to  the  requ i rements  o f  
Sec t ion  1003 o f  the  spec i f i ca t ions .  

Stee l  bars  fo r  re in fo rc ing,  anchor  s takes  and t rash racks  sha l l  con form 
to  the  requ i rements  o f  Sec t ion  1003 o f  the  spec i f i ca t ions .  

Misce l laneous s t ruc tu ra l  s tee l  sha l l  con form to  the  app l icab le 
requ i rements  o f  Sec t ion  1004 o f  the  spec i f i ca t ions .  

Cor rugated  meta l  p ipe  sha l l  con form to  the  requ i rements  o f  Sec t ion  1010 
o f  the  spec i f i ca t ions  and sha l l  be  fabr ica ted wi th  c i rcumferent ia l  
cor rugat ions .  

Pre formed b i tuminous  jo in t  f i l le r  sha l l  con form to the  requ i rements  o f  
Subsec t ion  1011-6 .01  o f  the  spec i f i ca t ions .  

917-3 Construct ion Requirements:  

917-3 .01 Genera l :  

Embankment  s lopes  and ex is t ing ground a t  ou t le ts  sha l l  be  excavated  in 
reasonab ly  c lose conformi ty  to  the l ines ,  and grades  shown on the  p lans 
or  es tab l ished by  the  Engineer .  

Back f i l l  sha l l  be  p laced and compacted  in  accordance wi th  the 
requ i rements  o f  Subsec t ion  203-10 o f  the spec i f i ca t ions  fo r  
embankment .  

TABLE OF CONTENTS INDEX



SECTION 917 

1096 
 

917-3 .02 Concrete:  

Concre te  sp i l lways ,  in le ts  and ou t le ts  sha l l  be  cons t ruc ted  in  accordance 
wi th  the  requ i rements  o f  Sec t ion  601 o f  the  spec i f ica t ions .   Re in fo rc ing 
wi th  wi re  mesh or  s tee l  bars  where  shown on the  p lans  sha l l  be  p laced 
in  accordance wi th  the  requ i rements  o f  Sec t ion  605 o f  the  spec i f i ca t ions . 

Concre te  sur faces  sha l l  be  pro tec ted  f rom d isco lo ra t ion .  

Pre formed b i tuminous jo in t  mater ia l  sha l l  be  p laced around t imber 
guardra i l  pos ts  imbedded in  concre te .  

917-3 .03 Meta l :  

Each separa te  down-dra in ins ta l la t ion  sha l l  be  assembled  f rom one type 
o f  p ipe on ly .   Stee l  and a luminum sha l l  no t  be  used in the same 
ins ta l la t ion .  

Cor rugated  meta l  p ipe  u t i l i zed  in  cons t ruc t ion  o f  down-dra ins sha l l  be 
ins ta l led  in  accordance wi th  the  app l icab le  requ i rements  o f  Sec t ion  501 
o f  the  spec i f i ca t ions .  

917-4 Method of  Measurement:  

917-4 .01 Embankment  Spi l lways and Embankment  Down-
Drains:  

Embankment  sp i l lways  and embankment  down-dra ins  wi l l  be  measured 
by  the  l inear  foo t  a long the  s lope a t  the  center  l ine  o f  the  sp i l lway  and 
a long the  meta l  down-dra in  para l le l  to  the  center  l ine  o f  the  p ipe .  

917-4 .02 Inle ts  and Out le ts:  

In le ts  and ou t le ts  wi l l  be  measured as  a  un i t  fo r  each ins ta l la t ion  o f  the 
type  spec i f ied .  

Trash racks  wi l l  no t  be  measured fo r  separa te  payment ,  bu t  wi l l  be 
cons idered as  inc luded in the  pr ice  b id  fo r  in le ts .  

917-5 Basis  of  Payment:  

The accepted  quant i t ies  o f  embankment  sp i l lways,  embankment down-
dra ins ,  in le ts  and ou t le ts ,  measured as  prov ided above,  wi l l  be  pa id  for  
a t  the  cont rac t  un i t  p r ice,  comple te in  p lace ,  inc lud ing excavat ing and 
back f i l l ing.  
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SECTION 918 TURNOUT CONSTRUCTION:  

918-1 Descr ipt ion:  

The work  under  th is  sec t ion  cons is ts  o f  a l l  necessary  sur face 
prepara t ion  and the  p lac ing,  spread ing,  shap ing and f in ish ing o f  base 
mater ia l ,  aspha l t ic  concre te ,  aspha l t ic  concre te f r ic t ion  course  or  
b i tuminous  t rea tments ,  as appropr ia te ,  fo r  tu rnouts  wh ich  are  no t  shown 
on the  pro jec t  p lans  or  on typ ica l  sec t ions ,  bu t  wh ich  genera l ly  con form 
to  and are  essent ia l ly  l imi ted  by  the  de ta i ls  shown on the  p lans .  

918-2 Blank:  

918-3 Construct ion Requirements:  

Al l  mater ia ls  sha l l  be  p laced,  spread, shaped,  compacted  and f in ished 
in  accordance wi th  the  cons t ruc t ion  requ i rements o f  the  spec i f i ca t ions 
fo r  the  spec i f i c  mater ia l .  

918-4 Method of  Measurement:  

Measurement  wi l l  be  made by  the  square yard  and each tu rnout  wi l l  be 
measured to  the  neares t  square  yard ;  however ,  when sur face 
prepara t ion  or  a  mater ia l  app l ica t ion  is  requ i red more  than once in  the 
same area ,  measurement  fo r  payment wi l l  be  made on ly  once o f  any  such 
area .  

918-5 Basis  of  Payment:  

Payment  wi l l  be  made a t  the  cont rac t  un i t  p r ice  per  square  yard ,  wh ich 
pr ice  sha l l  be  fu l l  compensat ion  fo r  the work  comple te  in  p lace  as 
descr ibed and spec i f ied  here in .  

Payment  fo r  fu rn ish ing the  var ious  mater ia ls  wi l l  be  made under  the 
respec t ive  cont rac t  i tems. 

No payment  wi l l  be made fo r  tu rnouts wh ich  are  shown on the  pro ject  
p lans  or  on  typ ica l  sec t ions  f rom wh ich  d imens ions can be  taken or  can 
read i ly  be  de termined. 

SECTION 919 CONCRETE GORE PAVING: 

919-1 Descr ipt ion:  

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing aggregate  base, 
jo in t  f i l le r  and Por t land cement  concre te  and cons t ruc t ing gore  pavement 
a t  the  loca t ions  and in  accordance wi th  the  de ta i led  requ i rements  shown 
on the  p lans  and in  the  spec i f i ca t ions .  
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919-2 Mater ia ls :  

919-2 .01 Port land Cement  Concrete:  

Por t land cement  concre te sha l l  con form to  the  requ i rements  o f  Sec t ion 
1006 o f  the  spec i f i ca t ions fo r  Class  S concre te .  

919-2 .02 Aggregate  Base:  

Aggregate  base sha l l  conform to  the requ i rements o f  Subsec t ion  303-2 
o f  the  spec i f i ca t ions  fo r  any  o f  the  c lasses  spec i f ied  there in .  

919-2 .03 Joint  Fi l ler :  

Jo in t  f i l le r  sha l l  con form to  the  requ i rements  o f  Subsec t ion  1011-6  o f  the 
spec i f i ca t ions .  

919-2 .04 Cur ing Compound:  

Cur ing sha l l  be  accompl ished by  any  o f  the  methods  spec i f ied  in 
Subsec t ion  401-3 .04(G)  o f  the  spec i f i ca t ions ,  except  tha t  any  method 
tha t  may permanent ly  d isco lo r  concre te  sha l l  no t  be  used. 

919-3 Construct ion Requirements:  

Where mater ia l  i s  to be p laced on  the  ex is t ing ground sur face or  sur face 
or  ex is t ing subgrade to  b r ing i t  up  to  the  sur face  on wh ich  the  aggregate 
base mater ia l  i s  to  be  p laced,  the  work  sha l l  be  in  conformance wi th  the  
requ i rements  o f  Subsec t ion  203-10 o f  the  spec i f i ca t ions .  

Aggregate  base sha l l  be  p laced and compacted  in accordance wi th  the 
requ i rements  o f  Subsec t ion  303-3  o f  the  spec i f i ca t ions ,  except  tha t  the 
f ina l  sur face  need no t  be  f ine  graded or  f in ished wi th  a  leve l ing dev ice .  

F in ish  on  the  concre te  s lab  sha l l  be  a  t ransverse  coarse  broom f in ish .   
Concre te  sha l l  be  p laced and conso l ida ted  in  accordance wi th  the 
requ i rements  o f  Subsec t ion  401-3 .04(D)  o f  the  spec i f i ca t ions .  

919-4 Method of  Measurement:  

Quant i t ies  o f  concre te  gore  pav ing wi l l  be  measured by  the  square  yard 
and wi l l  be  ca lcu la ted on  the  bas is  o f  the  d imens ions  shown on the 
pro jec t  p lans .  

919-5 Basis  of  Payment:  

The accepted  quant i t ies  of  concre te  gore  pav ing,  measured as  prov ided 
above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  square  yard .   The 
pr ice  sha l l  inc lude fu l l  compensat ion  fo r  the  work  comple te  in  p lace ,  
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inc lud ing fu rn ish ing and p lac ing a l l  needed aggregate  base,  Por t land 
cement  concre te ,  jo in t  f i l le r  and cur ing compound and a l l  inc identa l  
excavat ion  except  such excavat ion  o f  roadway mater ia l  as  is  to  be  pa id 
fo r  as  par t  o f  the  cons t ruc t ion  o f  the  roadway subgrade on  wh ich  the 
aggregate  base is  to  be  p laced. 

SECTION 920 BLANK: 

SECTION 921 CONCRETE MEDIAN PAVING:  

921-1 Descr ipt ion:   

The work  under  th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing aggregate  base, 
jo in t  f i l le r ,  and Por t land cement  concre te ,  and cons t ruc t ing med ian  
pav ing a t  the  loca t ions  and in  accordance wi th  the  de ta i led  requ i rements 
shown on the  p lans  and in  the  spec i f i ca t ions .  

921-2 Mater ia ls :   

921-2 .01 Port land Cement  Concrete:  

Por t land cement  concre te sha l l  con form to  the  requ i rements  o f  Sec t ion 
1006 o f  the  spec i f i ca t ions fo r  Class  B concre te .  

921-2 .02 Aggregate  Base:   

Aggregate  base sha l l  conform to  the requ i rements o f  Subsec t ion  303-2 
o f  the  spec i f i ca t ions  fo r  c lass  1 ,  2 ,  o r  3  as  spec i f ied  there in .   

921-2 .03 Joint  Fi l ler :   

Jo in t  f i l le r  sha l l  con form to  the  requ i rements  o f  Subsec t ion  1011-6  o f  the 
spec i f i ca t ions .  

921-2 .04 Cur ing Compound:   

Cur ing sha l l  be  accompl ished by  any  o f  the  methods  spec i f ied  in 
Subsec t ion  1006-6 .01  o f  the  spec i f i ca t ions ,  except  tha t  any  method tha t  
may permanent ly  d isco lo r  the  concre te  sha l l  no t  be used.   

921-3 Construct ion Requirements:   

The sur faces  upon wh ich  the  base mater ia l  i s  to  be p laced sha l l  be  f ine 
graded and compacted  to a  dens i ty  o f  no t  less  than 95  percent  o f  the 
max imum dens i ty  as  de termined in  accordance wi th  the  requ i rements  of  
the  app l icab le  tes t  methods  o f  the  ADOT Mater ia ls  Tes t ing Manua l ,  as 
d i rec ted  and approved by the  Engineer .  
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Aggregate  base sha l l  be  compacted  to  a  dens i ty  o f  no t  less  than 95 
percent  o f  the  max imum dens i ty  in  accordance wi th  the  requ i rements  o f  
the  app l icab le  tes t  methods  o f  the  ADOT Mater ia ls  Tes t ing Manua l ,  as 
d i rec ted  and approved by the  Engineer .   The f ina l  sur face  need no t  be  
f in ished wi th  a  leve l ing dev ice .  

The base and ad jacent  back  o f  curb  sha l l  be  watered  immedia te ly  in  
advance o f  p lac ing concre te .   Concre te sha l l  be p laced and thorough ly  
conso l ida ted  by  means o f  approved mechan ica l  v ibra to rs  o r  by  tamping 
or  spad ing by  hand.   The f resh  concre te  sha l l  be  s t ruck  o f f  so  the  sur face 
wi l l  be  a t  the  proper e levat ion  when the  concre te  is  conso l ida ted .   F in ish 
on  the  s lab  sha l l  be  a  t ransverse  coarse  broom f in ish .  

Expans ion  jo in ts  sha l l  be  cons t ruc ted  a t  a  max imum of  60  foo t  in te rva ls .   
Expans ion  jo in ts  sha l l  be  cons t ruc ted  be tween abut t ing s t ruc tu res ,  
a round po les ,  pos ts ,  boxes ,  and o ther f i x tu res  tha t  p ro t rude th rough the 
med ian  pav ing.   Expans ion  jo in ts  sha l l  match  as  near ly  as  poss ib le  the 
expans ion  jo in ts in  the  ad jacent pavement  o r  curb.   Jo in t  f i l le r  sha l l  be 
p laced ver t ica l ly  and ex tend fu l l  dep th  beginn ing 3 /16  inch  be low the 
sur face o f  the  concre te be ing p laced.   Dur ing the  p lac ing and tamping 
o f  concre te ,  the  f i l le r  sha l l  be  res t ra ined in  i ts  p roper  pos i t ion .   

Cont rac t ion  jo in ts  (weakened-p lane jo in ts )  sha l l  be  cons t ruc ted  a t  a 
max imum of  15  foo t  in te rva ls  and sha l l  co inc ide  wi th  cont rac t ion  jo in ts 
in  ad jacent  pavement  o r  curb .   A cont rac t ion  jo in t  sha l l  be  cons t ruc ted  
longi tud ina l ly  when the  wid th  o f  the  concre te  exceeds 15 fee t .   The 
concre te  sha l l  be  scored fo r  a  depth  o f  1  inch  t ransverse ly .  

Immedia te ly  fo l lowing the  requ i red f in ish ing opera t ions ,  a l l  exposed 
sur faces  sha l l  be  cured  as  spec i f ied  in  1006-6 .  

Before  acceptance o f  the work ,  a l l  med ian  pav ing sha l l  be c leaned o f  a l l  
d isco lo ra t ions  resu l t ing f rom the  cont rac tor 's  operat ions ,  inc lud ing,  bu t  
no t  l imi ted  to ,  d i r t ,  s ta ins ,  b i tumens,  and equ ipment  t i re  marks .   Clean ing  
may be  by  abras ive  b las t  methods  or  by  o ther  methods  approved by  the 
Engineer .  

921-4 Method of  Measurement:  

Quant i t ies  o f  concre te  med ian  pav ing wi l l  be  measured by  the  square 
yard  o f  concre te  p laced. 

921-5 Basis  of  Payment:  

The accepted  quant i t ies o f  concre te  med ian  pav ing,  measured as 
prov ided above, wi l l  be pa id  for  a t  the contrac t  un i t  p r ice  per  square  
yard .   The pr ice  sha l l  inc lude fu l l  compensat ion  fo r  the  work  comple te  in  
p lace ,  inc lud ing fu rn ish ing and p lac ing a l l  needed aggregate  base,  
Por t land cement  concre te ,  jo in t  f i l le r  and cur ing compound and a l l  
inc identa l  excavat ion .  
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SECTION 922 UTILITY CONCRETE FOR MISCELLANEOUS 
CONSTRUCTION:  

922-1 Descr ipt ion:  

The work  under  th is  sect ion  sha l l  cons is t  o f  fu rn ish ing a l l  mater ia ls ,  
mix ing and p lac ing Por t land cement  concre te fo r  pos t  foundat ions  and 
anchors  fo r  bar r ie r  fences ,  l ine  fences ,  chain  l ink  fences  and 
misce l laneous s igns ;  concre te  foundat ions  fo r  depth  gauges a t  fo rds ;  
concre te  fo r  r igh t -o f -way markers  and survey  monuments ;  concre te r ings 
a t  ground sur face  fo r  i r r iga t ion  va lves  and ga tes ;  concre te f i l l  a t  the 
base o f  e lec t r ica l  pu l l  boxes ;  and fo r  s imi la r  uses as  spec i f ied  on  the 
pro jec t  p lans  or  in  the  Spec ia l  Prov is ions .  

922-2 Mater ia ls :  

Por t land cement ,  water ,  admix tu re ,  f ine  aggregate  and coarse  aggregate  
sha l l  con form to  the  requ irements  o f  Sec t ion 1006 o f  the spec i f i ca t ions .   
The coarse aggregate  s ize  des ignat ion sha l l  be  chosen by the  cont rac tor  
and be  approved by  the  Engineer  and sha l l  con form to  the  s ize 
des ignat ion  and gradat ion  requ i rements  o f  AASHTO M 43.  

922-3 Construct ion Requirements:  

The Engineer  wi l l  inspec t  and approve the  fac i l i t ies ,  mater ia ls ,  and 
methods  fo r  p roduc ing the concre te  to  insure  tha t  concre te  o f  the  qua l i ty  
su i tab le  fo r  use  in  the  work  wi l l  be  ob ta ined.   Mix ing and p lac ing o f  the  
concre te  sha l l  con form to  the  requ i rements  o f  recogn ized prac t ice .   
Concre te  may be  mixed in mob i le  mixers  upon approva l  o f  the  Engineer .  

Mix ing and p lac ing concre te  in  co ld  weather  sha l l  con form to  the  
requ i rements  o f  Subsec t ion  1006-5 .03  o f  the  spec i f i ca t ions .   There  is  no  
max imum tempera ture  l imi ta t ion  fo r  the  concre te mix tu re  immedia te ly  
p r io r  to  p lacement .  

The min imum cement  conten t  per  cub ic  yard  o f  concre te  sha l l  be  470 
pounds.  

I f  approved by  the  Engineer ,  the  cont rac tor  may subs t i tu te  commerc ia l ly  
ava i lab le sacks  o f  red i -mix  concre te ,  su i tab le fo r  the  in tended purpose.  
Shou ld  such subs t i tu t ion be  approved,  the  cement  conten t  spec i f ied 
here in  and the  requ i rements  o f  Subsec t ion  922-2  o f  the  spec i f i ca t ions 
sha l l  no t  app ly .  

A l l  exposed concre te  sha l l  be  f in ished to  a  smooth  sur face .  

922-4 Method of  Measurement:  

No measurement  wi l l  be  made o f  the  concre te  used.  
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922-5 Basis  of  Payment:  

No d i rec t  payment  wi l l  be  made fo r  fu rn ish ing and p lac ing u t i l i t y  
concre te .   The cos t  wi l l  be  cons idered as  inc luded in  the  pr ice  b id  fo r  
the  i tem o f  work  in  wh ich  the  concre te  is  incorpora ted . 

SECTION 923 -   924 BLANK: 

SECTION 925 CONSTRUCTION SURVEYING AND LAYOUT:  

925-1 Descr ipt ion:  

The work  under  th is  sect ion  sha l l  cons is t  o f  fu rn ish ing a l l  mater ia ls ,  
personne l ,  and equ ipment  necessary  to per fo rm a l l  survey ing,  s tak ing,  
es tab l ishment  o f  a l l  p i t  boundar ies ,  lay ing ou t  o f  hau l  roads ,  and 
ver i f i ca t ion  o f  the  accuracy  o f  a l l  ex is t ing cont ro l  po in ts  wh ich  have been 
prov ided by  the  Depar tment .   The cont ro l  po in t  ver i f i ca t ion  process  sha l l  
inc lude loca t ing and mak ing t ies  to  a l l  sec t ion  l ine ,  r igh t -o f -way,  and 
roadway monuments  in  the  v ic in i ty  o f  the  proposed work .   Inc luded in 
th is  work  sha l l  be  a l l  ca lcu la t ions  requ i red  fo r  the  sa t is fac to ry 
comple t ion  o f  p ro jec ts ,  inc lud ing grade and dra in ,  over lay ,  sa fe ty ,  
landscape,  res t  a reas ,  s t ruc tu res ,  sur fac ing pro jec ts ,  o r  combina t ions 
thereo f ,  in  conformance wi th  the  p lans  and the  speci f i ca t ions .   The work  
sha l l  inc lude es tab l ish ing and mark ing 'as -bu i l t '  e leva t ions  on  br idges ,  
and cu lver ts .  The work  sha l l  be  done under  the  d i rec t ion  o f  a  regis te red 
pro fess iona l  engineer  o r  a  regis te red land surveyor  employed by  the 
cont rac tor .   The c rew ch ie f  sha l l  be  (Nat iona l  Soc ie ty  o f  Pro fess iona l  
Surveyors )  NSPS Cer t i f ied  Leve l  I I I ,  (Nat iona l  Ins t i tu te  fo r  Cer t i f i ca t ion 
in  Engineer ing  Techno logies)  NICET Cer t i f ied  Leve l  I I I ,  o r  a  regis te red  
Land Surveyor  in  Tra in ing.   A min imum of  50  percent  o f  the survey  c rew 
sha l l  be  e i ther  NSPS Cer t i f ied  Leve l  I I  o r  NICET Cer t i f ied  Leve l  I I .  A l l  
work  a f fec t ing rea l  p roper ty  boundar ies  as  descr ibed in  Ar izona Sta te 
Board  o f  Techn ica l  Regis t ra t ion  Standards  sha l l  be per fo rmed under the 
d i rec t ion  o f  a  regis te red  land surveyor  l icensed in  the  Sta te  o f  Ar izona. 

When cons t ruc t ion o f  new r igh t -o f -way monuments  is  inc luded wi th  the 
pro jec t ,  the  Depar tment  wi l l  es tab l ish  a l l  in i t ia l  r igh t -o f -way monuments 
p r io r  to  cons t ruc t ion  and fo rward  a  r igh t -o f -way s tak ing p lan  to  the  
cont rac tor .   Pr io r  to  comple t ion  o f  the  cons t ruc t ion  pro jec t ,  as  d i rec ted 
by  the  Engineer ,  the  Depar tment  wi l l  supp ly ,  ins ta l l ,  and  s tamp the  f ina l  
r igh t -o f -way markers .  

Al l  o ther  ex is t ing cadas tra l  corners ,  such as  sect ion  corners ,  quar te r  
corners ,  in te rsec t ing s t ree t  cen ter l ine  monuments ,  and proper ty  corners 
tha t  a re  des t royed by  the  contrac tor  sha l l  be  re -es tab l ished by  a 
regis te red  land surveyor  employed by  the  cont rac tor .  

Measurement  o f  a l l  pay  quant i ty  i tems wi l l  be the  respons ib i l i t y  o f  the 
Depar tment .  
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When u t i l i t y  ad jus tments  a re  a  par t  o f  the  cont rac t ,  the  cont rac tor  sha l l  
per fo rm a l l  layout  work  and se t  a l l  con t ro l  po in ts ,  s takes  and re fe rences 
necessary  fo r  car ry ing ou t  a l l  such  ad jus tments .  

The cont rac tor  sha l l  no t  employ  or  engage the  serv ices  o f  any person or  
persons  in  the  employ  o f  the  Ar izona Depar tment  o f  Transpor ta t ion  for  
the  per fo rmance o f  any  o f  the  work  as  descr ibed here in .  

925-2 Mater ia ls ,  Personnel ,  and Equipment:  

Mater ia ls  and equ ipment sha l l  inc lude,  bu t  sha l l  no t  necessar i ly  be 
l imi ted  to ,  veh ic les  fo r  t ranspor t ing personne l  and equ ipment ,  p roper ly  
ad jus ted  and accura te survey equ ipment ,  s t ra igh tedges,  s takes,  
f lagging,  and a l l  o ther dev ices  necessary  fo r  check ing,  mark ing,  
es tab l ish ing and main ta in ing l ines ,  grades  and layout  to  per fo rm the 
work  ca l led  fo r  in  the  cont rac t .   The cont rac tor  shal l  fu rn ish  competent  
personne l  to  per fo rm the  survey  work  and layout .  

Tra f f ic  con t ro l  dev ices  and procedures  fo r  cons t ruc t ion  survey ing sha l l  
be  in accordance wi th  the  requ i rements o f  the  MUTCD and assoc ia ted 
ADOT Supp lement .  

F ie ld  books  or  o ther  e lec t ron ic  da ta  co l lec t ion records used by  the 
cont rac tor  fo r  record ing survey da ta and f ie ld no tes  sha l l  be ava i lab le 
fo r  inspec t ion  by  the  Depar tment  a t  any  t ime and sha l l  become the 
proper ty  o f  the  Depar tment  upon comple t ion  o f  the work .  

925-3 Construct ion Requirements:  

925-3 .01 Genera l :  

Pr io r  to  beginn ing  any  survey  opera t ions ,  the  cont rac tor  sha l l  fu rn ish  to 
the  Engineer ,  fo r  approva l ,  a  wr i t ten  ou t l ine  de ta i l ing the  method o f  
s tak ing,  mark ing o f  s takes ,  grade cont ro l  fo r  var ious  courses  o f  
mater ia ls ,  re fe renc ing,  s t ruc tu re  cont ro l ,  pavement  mark ings ,  and any 
o ther  p rocedures  and cont ro ls  necessary  for  survey  comple t ion .   A par t  
o f  th is  ou t l ine sha l l  a lso be  a schedu le wh ich  wi l l  show the sequenc ing 
o f  the  survey  and layout work ,  th roughout  the course  o f  the  cont rac t ,  
l i s t ing a  percentage o f  comple t ion fo r  each month .  Sec t ion  1150, 
Chapter  11  o f  the  ADOT Const ruc t ion  Manua l  sha l l  be  used by  the 
cont rac tor  as  a  gu ide  in the  prepara t ion  o f  th is  ou t l ine .   The ADOT 
Const ruc t ion Manua l  is  ava i lab le on the Depar tment ’s  webs i te ,  th rough 
the  Const ruc t ion  and Mater ia ls  Group. 

When des ign  survey  is  es tab l ished and shown on pro jec t  p lans ,  the 
Depar tment  wi l l  p rov ide  a min imum of  3  cont ro l  po in ts  wi th in  1  mi le  o f  
the  pro jec t  s i te ,  and center l ine  geometry  in fo rmat ion  fo r  the  cont rac tor ’s  
use .   Depar tment  fu rn ished cont ro l  po in ts  se t  in  the  f ie ld  wi l l  be  
ident i f ied  to  the  cont rac tor .   On pro jec ts  wi thout  des ign  survey ,  the 
Depar tment  wi l l  iden t i fy  record drawings  f rom wh ich  the cont rac tor  can 
es tab l ish  cons t ruc t ion  survey .  
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The cont rac tor  sha l l  ver i fy  the  accuracy o f  the  cont ro l  po in ts  es tab l ished 
by  the  Depar tment  p r ior  to  use .   The cont rac tor  sha l l ,  as  par t  o f  the 
cont ro l  po in t  ver i f i ca t ion  process ,  loca te  and make t ies  to  any  sec t ion 
l ine ,  r igh t -o f -way,  and roadway monuments  wh ich  wi l l  be  a f fec ted  by  the 
proposed work .   Af te r  ver i f i ca t ion  o f  these po in ts ,  the  cont rac tor  sha l l  
no t i fy  the  Depar tment  in  wr i t ing o f  the  resu l ts .  

The cont rac tor  sha l l  es tab l ish  an  accura te  cons t ruc t ion  center l ine  and 
bench marks  fo r  the  proper  layout  o f  the  work  as  descr ibed here in .  

Traverse  and cont ro l  poin ts  es tab l ished by the  cont rac tor  sha l l  be 
prov ided to  the  Depar tment  as  fo l lows: 

For  hor izon ta l  con t ro l ,  the  cont rac tor  sha l l  run  a  t raverse  f rom wh ich 
cons t ruc t ion  center l ine  can be  es tab l ished.   The cont ro l  po in ts,  
de l ineated  by  i ron  p ins ,  marks  in  concre te ,  o r  s imi la r  dev ices ,  sha l l  be 
loca ted to  min imize  the  l i ke l ihood o f  the i r  des t ruc t ion dur ing 
cons t ruc t ion ac t iv i t ies .   Coord ina tes  o f  these po in ts o r  t ies to 
cons t ruc t ion  center l ine  sha l l  be  prov ided to  the  Depar tment .  

For  ver t ica l  con t ro l ,  the  cont rac tor  sha l l  es tab l ish  bench marks  fo r  the 
en t i re  length  o f  the  pro jec t  a t  hor izon ta l  in te rva ls  no t  to  exceed 2 ,500 
fee t .  

Traverse  or  cont ro l  po in ts se t  by  the  cont rac tor  shal l  be  ident i f ied in  the 
f ie ld  to  the  Depar tment .  

When GPS is  u t i l i zed ,  the  cont rac tor  wi l l  fu rn ish  the  GPS loca l iza t ion  
resu l ts  to  the  Depar tment  a t  leas t  seven days  be fore  beginn ing 
cons t ruc t ion  layout  survey  work .   The Engineer may order the  GPS 
loca l iza t ion  ca l ib ra t ion  and assoc ia ted  3D mode l  to  be  broken in to two 
or  more  zones  to  ma in ta in  the  loca l ized  re la t ionsh ip  be tween cont ro l  
po in ts  and or ig ina l  ground.   

The es tab l ished in i t ia l  r igh t -o f -way monuments  sha l l  be  pro tec ted  in 
p lace  and re -es tab l ished by  the  cont rac tor ,  i f  d is tu rbed,  a t  no  add i t iona l  
cos t  to  the  Depar tment .  

For  loca t ing and es tab l ish ing t ies  to  sec t ion l ine ,  r igh t -o f -way,  and 
roadway monuments ,  the cont rac tor  sha l l  fo l low the  s tandards  l i s ted  in 
Subsec t ion  925-3 .02(B)  of  the  spec i f i ca t ions .  

Throughout  the  work ,  when des ign  survey  is  es tabl ished and shown on 
pro jec t  p lans ,  the  cont rac tor  sha l l  se t  a l l  s takes  inc lud ing center l ine 
s takes ;  o f fse t  s takes ;  re fe rence po in t  s takes ;  s lope s takes ;  pavement 
l ines ,  curb  l ines  and grade s takes ;  s takes  fo r  sewers ,  roadway dra inage, 
p ipe ,  under  d ra ins ,  c lear ing,  paved gu t te r ,  guardra i l ,  fence,  survey 
monuments  and cu lver ts ;  b lue  tops  fo r  subgrade, subbase and base 
courses ;  con t ro l  po in ts  fo r  b r idges ,  b r idge p ie rs ,  abutments ,  foo t ings ,  
p i le  cu to f f ,  p i le  layout ,  p ie r  caps ,  b r idge seats ,  br idge beams,  g i rder 
p ro f i les  and screed e levat ions ;  supp lementa l  bench marks ;  permanent 
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as-bu i l t  e leva t ion  marks ;  and a l l  o ther  hor izon ta l  o r  ver t ica l  con t ro ls  
necessary  fo r  comple te  and accura te  layout  and cons t ruc t ion  o f  the 
work .   Regard less  o f  the  s tak ing method,  cons t ruc t ion  s takes  sha l l  be 
marked in such a  manner  tha t  a l l  cons t ruc t ion personne l  can eas i ly  
iden t i fy  the  s take  loca t ion,  e leva t ion ,  and o ther  appropr ia te  in fo rmat ion .   
The coord ina tes  o f  any  new cont ro l  po in ts  es tab l ished by  the  cont rac tor  
dur ing the  course o f  the  work  sha l l  be  g iven to the  Engineer  wi th in  f i ve 
work ing days  o f  con t ro l  po in t  es tab l ishment .  

On sur face  t rea tment  p ro jec ts ,  and o ther  p ro jec ts  wi thout  hor izon ta l  
con t ro l ,  s takes  ind ica t ing loca t ions  sha l l  be  p laced every  500 fee t ,  
un less  o therwise  de f ined in  the  Spec ia l  Prov is ions .   Locat ions  may be 
pa in ted on the pavement  in  p lace o f  s tak ing when approved by  the 
Engineer .  

I f  e r ro rs  a re  d iscovered dur ing the  ver i f i ca t ion  process ,  and cont ro l  
po in ts  do  no t  agree wi th  the geometr ics  shown in  the  p lans ,  the 
cont rac tor  sha l l  prompt ly  no t i fy  the  Engineer  in  wr i t ing,  and exp la in  the 
prob lem in  de ta i l .   The Engineer  wi l l  adv ise  the  cont rac tor  wi th in  f ive 
work ing days  o f  any cor rec t ive  ac t ions  wh ich  may be  deemed necessary . 

Di rec ted  changes to  the  work  sha l l  be  re imbursed under  Subsec t ion  925-
5  o f  the  spec i f i ca t ions  and add i t iona l  con t rac t  t ime may be  cons idered 
fo r  any  de lays .  

The cont rac tor  sha l l  be  respons ib le  fo r  the  proper layout  and accuracy 
o f  a l l  p roper ty  markers  wh ich  are  requ i red  by  the  pro jec t  p lans .  

St ruc ture  s i tes  sha l l  be  accura te ly  p ro f i led  and cross-sec t ioned,  and 
s t ruc tu re  cont ro l  po in ts  sha l l  be  se t  and checked to  assure  the  proper 
cons t ruc t ion  or  ins ta l la t ion  o f  each s t ruc tu re .   Pro f i l es  sha l l  be  approved 
by  the  Engineer  p r io r  to  cons t ruc t ing or  ins ta l l ing each s truc tu re .   A l l  
p ro f i le  survey  da ta  sha l l  be  en tered  in  f ie ld  books ,  o r  e lec t ron ic  repor ts 
sa t is fac tory  to the Engineer  and preserved as a  permanent  p ro jec t  
record .  

The cont rac tor  sha l l  exerc ise  care  in  the  preserva t ion  o f  s takes,  
re fe rences  and bench marks  and sha l l  rese t  them when any  are 
damaged,  los t ,  d isp laced or  removed. 

On a l l  p ro jec ts ,  the  center l ine  layout  fo r  the  f ina l  sur face  course  sha l l  
be  es tab l ished by  ins t rument  survey  by  the  cont rac tor  and sha l l  serve 
as  marks  fo r  permanent  t ra f f i c  cen ter l ine  s t r ip ing.   On pro jec ts  requ i r ing 
cont rac tor  s t r ip ing,  the  cont rac tor  sha l l  se t  po in ts  a t  in terva ls  o f  no t  
grea ter  than 50  fee t  fo r  each t ra f f i c  lane  a t  the  beginn ing and end ing o f  
each ye l low s t r ipe ,  and a t  the  beginn ing and end ing o f  gores  and tapers .  

The cont rac tor  sha l l  a lso  prov ide  cont ro l  po ints  on  the  roadway, 
sa t is fac tory  to  the  Engineer ,  cor respond ing to  the  loca t ions  o f  a l l  
t rans i t ion  po in ts  fo r  a l l  l ines  o f  s t r ip ing,  inc lud ing the  beginn ings ,  ends ,  
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b reaks ,  and changes in the  s t r ip ing,  inc lud ing a l l  tapers  in  the  s t r ip ing,  
and pavement  edges  when necessary  to  es tab l ish  s t r ip ing.  

A min imum of  two weeks  pr io r  to  any  pav ing ac t iv i t ies ,  the  cont rac tor ,  
the  cont rac tor ’s  surveyors,  the  pavement  mark ing subcont rac tor ,  and the 
Engineer  sha l l  meet  to  d iscuss  the  survey  cont ro l  fo r  the  app l ica t ions  o f  
a l l  temporary de tour  and permanent  s t r ip ing.   At  th is  meet ing the 
cont rac tor  sha l l  p rov ide  a wr i t ten  p lan ,  sa t is fac tory to  the  Engineer ,  to  
p rov ide survey  cont ro l  and layout  o f  the  temporary de tour  and permanent 
s t r ip ing in  a  t ime ly  manner .  

On pro jec ts  tha t  inc lude no-pass ing zones ,  the  cont rac tor  sha l l  a lso 
coord ina te  the  survey  layout  o f  such zones  wi th  the  ADOT No Pass ing  
Zone Crew.   The cont ractor  sha l l  con tac t  the ADOT No Pass ing Zone  
Crew a t  the  phone number  p rov ided on  the  pro jec t  p lans  a t  leas t  f i ve 
work ing days  be fore  p lacement  o f  the  re la ted  pavement  mark ing.  

On pro jec ts  where  t ra f f ic  is  be ing car r ied  th rough the  work  zone, 
pavements  sha l l  be  marked fo r  t ra f f i c  cen ter l ine  de l ineat ion  be fore  the 
end o f  each work  sh i f t .   Temporary  pavement  mark ings  sha l l  con form 
wi th  the  requ i rements se t  fo r th under  Subsec t ion  701-3 .05  o f  the 
spec i f i ca t ions  and any  subsequent  mod i f ica t ions  there to .  

Any  d isc repanc ies  in  grade,  a l ignment ,  ear thwork quant i t ies ,  loca t ions 
or  d imens ions  de tec ted by  the  cont rac tor  sha l l  immedia te ly  be brought 
to  the  a t ten t ion  o f  the Engineer .   No changes in the  pro jec t  p lans  wi l l  be 
a l lowed wi thout  the  approva l  o f  the  Engineer .   Requests  fo r  ver i f ica t ion 
o f  ear thwork  quant i t ies  sha l l  be  in  accordance wi th  Subsec t ion  203-2 .01 
o f  the  spec i f i ca t ions .  

The Depar tment  reserves  the  r igh t  to  make inspec t ions  and random 
checks  o f  any  por t ion  o f  the  s tak ing and layout  work .   I f ,  in  the  
Engineer 's  op in ion ,  the  work  is  no t  be ing per fo rmed in  a  manner  tha t  wi l l  
assure proper  cont ro ls  and accuracy ,  the  Engineer  wi l l  o rder  any  or  a l l  
o f  the  s tak ing and layout  work  redone a t  no  add i t iona l  cos t  to the 
Depar tment .  

I f  any por t ion  o f  the cont rac tor 's  s tak ing and layout  work  is  o rdered 
redone,  resu l t ing in  add i t iona l  recheck ing by  the  Depar tment ,  the 
Depar tment  sha l l  be  re imbursed fo r  a l l  cos ts  fo r  such add i t iona l  
check ing.   The amount o f  such cos ts  wi l l  be deducted  f rom the  
cont rac tor 's  month ly  es t imate .  

Inspec t ion  o f  the  cont rac tor 's  layout  by  the  Engineer  and the  acceptance 
o f  a l l  o r  any  par t  o f  i t  sha l l  no t  re l ieve  the  cont rac tor  o f  i t s  respons ib i l i t y  
to  secure  the  proper  d imens ions ,  grades  and e leva t ions .  
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925-3 .02 Reset t ing Monuments:  

(A)   Genera l :  

The cont rac tor  sha l l  be  respons ib le  to  main ta in  a l l  ex is t ing 
monumenta t ion ,  inc lud ing sec t ion  l ine ,  r igh t -o f-way,  and roadway 
monumenta t ion .   Monumenta t ion  d is tu rbed dur ing cons t ruc t ion  sha l l  be 
re -es tab l ished by  the  contrac tor ,  and recorded a t  the  appropr ia te  county 
recorder 's  o f f i ce ,  a t  no  add i t iona l  cos t  to  the  Department .  

(B)   Monumentat ion Standards:  

Sect ion  corner ,  quar te r  corner ,  and proper ty  corner  monuments  sha l l  be 
re -es tab l ished fo l lowing the  procedures  in  the  Manua l  o f  Survey ing 
Ins t ruc t ions  2009,  pub l ished by  the  U.S.  Depar tment  o f  the  In te r io r ,  
Bureau o f  Land Management ,  and a l l  app l icab le  s ta tu tes  and 
requ i rements  spec i f ied  in the  cur ren t  Ar izona Sta te  Board  o f  Techn ica l  
Regis t ra t ion 's  “Ar izona Boundary  Survey  Min imum Standards . ”   The 
cont rac tor  sha l l  a lso  fo l low the  ADOT Righ t -o f -Way Standards  when re -
es tab l ish ing r igh t -o f -way monuments .  

(C)   Procedures:   

Sect ion  l ine ,  r igh t -o f -way,  and roadway monumenta t ion  re -es tab l ished 
by  the  cont rac tor  sha l l  bear  the  regis t ra t ion  number o f  the  Land Surveyor 
in  respons ib le  charge o f  the  loca t ion .  

Monuments  used to  de f ine  sec t ion  l ines  sha l l  be  s tamped in  accordance 
wi th  Manua l  o f  Survey ing Ins t ruc t ions  2009, pub l ished by  the 
Depar tment  o f  In te r io r ,  Bureau o f  Land Management .   Roadway 
monumenta t ion  sha l l  be  stamped in  accordance wi th  the  requ i rements  of  
the  appropr ia te  mun ic ipa l  ju r isd ic t ion .   Righ t -o f -way monuments  sha l l  be 
s tamped in  accordance wi th  the  ADOT Righ t -o f -Way Standards .  

Monuments  tha t  a re  re -estab l ished sha l l  be  recorded a t  the  appropr ia te 
county  recorder 's  o f f i ce,  and a  copy  o f  the  Corner  Recordat ion  
documenta t ion  sha l l  be submi t ted  to  the  Engineer wi th in  f i ve  work ing 
days  o f  recordat ion .  

925-3 .03 Off ice  Survey Work:  

The cont rac tor  sha l l  be  compensated  fo r  o f f i ce  work  assoc ia ted wi th 
p ro jec t  survey  under  the  fo l lowing c i rcumstances : 

(A)  When the  pro jec t  p lans  fa i l  to  p rov ide  su f f ic ien t  in fo rmat ion 
to  lay  ou t  the  pro jec t  o r  any  par t  thereo f ;  

(B)  When the  cont rac tor  per fo rms o f f ice survey  work  based on 
er roneous p lans in fo rmat ion  wh ich  resu l ts  in  the  dup l ica t ion 
o f  work ;  and 
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(C)  I f  the  Depar tment  shou ld change any  p lans  in fo rmat ion  fo r  
wh ich  the cont rac tor  has a l ready  per fo rmed o f f ice  work  wh ich 
resu l ts  in  the  dup l ica t ion  o f  tha t  work .  

The cont rac tor  sha l l  no t  be  compensated  fo r  any  o f f ice  survey work  tha t  
inc ludes  the  fo l lowing:  

(A)  When in format ion  prov ided in the p lans  is  su f f ic ien t ly  
comple te  and accura te  to  a l low any  add i t iona l  in fo rmat ion 
necessary  fo r  the  comple te  layout  o f  the  pro jec t  to  be  
rou t ine ly  ca lcu la ted ;  and 

(B)  When the cont rac tor  fa i ls  to  in form the  Engineer  o f  
d iscovered p lan  er ro rs  p r io r  to  the  per fo rmance o f  any  ex t ra 
o f f i ce  survey  work .  

The cont rac tor  sha l l  in form the  Engineer  in  a  t ime ly  manner  o f  any 
omiss ions ,  ambigu i t ies ,  o r  e r ro rs  wh ich  the  cont rac tor  fee ls  may resu l t  
in  ex t ra  o f f i ce  survey  work ,  so  as  no t  to  de lay  the  pro jec t  o r  c rea te 
unnecessary  ca lcu la t ions .  

Al l  o f f i ce  survey work  sha l l  be  documented by the cont rac tor  and ver i f ied 
by  the Engineer  fo r  compensat ion .   Documenta t ion  sha l l  cons is t  o f  a t  
leas t  a  de ta i led  o f f i ce  d iary  spec i f i ca l ly  address ing the  work  invo lved in 
the  a l leged prob lem area.   The cont rac tor  may be requ i red  to  p rov ide 
the  ca lcu la t ions ,  char ts ,  graphs ,  d rawings ,  o r  o ther  phys ica l  ev idence 
wh ich  ver i f ies  the  ex t ra  work .  

925-3 .04 Survey Manager:  

The cont rac tor  sha l l  be  compensated  fo r  a  survey  manager  when deemed 
necessary  fo r  ex t ra  work  o rdered by  the  Engineer .   The use o f  a  survey 
manager ,  a long wi th  a l l  survey  manager  du t ies  requ i red  as  a  resu l t  o f  
the  add i t iona l  work ,  must  be  au thor ized  in  advance by  the  Engineer .   The 
survey manager  sha l l  be a  Regis te red  Land Surveyor  in  the  Sta te o f  
Ar izona.  

925-4 Method of  Measurement:  

Const ruc t ion  survey ing and layout  wi l l  be  measured on  a  lump sum 
bas is .  

One- ,  two- ,  and th ree-  person survey  par t ies ,  survey  managers ,  and 
o f f ice  survey techn ic ians wi l l  be  measured by  the hour to  the  neares t  
ha l f  hour .  

925-5 Basis  of  Payment:  

Payment  fo r  cons t ruc t ion  survey ing and layout wi l l  be  made a t  the 
cont rac t  lump sum pr ice  and wi l l  be  made as  fo l lows:  
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The approved schedu le  showing the  sequenc ing and percentage 
o f  the  survey  and layout work ,  as submi t ted  under  Subsec t ion 
925-3 .01  o f  the spec i f i ca t ions ,  sha l l  be  the  basis  on wh ich 
month ly  p rogress  payments  sha l l  be  made.   Th is  schedu le  sha l l  
be  sub jec t  to  per iod ic  rev iew,  a t  the  reques t  o f  the  cont rac tor  o r  
the  Depar tment ,  i f  the survey  and layout  work  lags  or  
acce le ra tes .   I f  necessary the  schedu le  wi l l  be  rev ised to  re f lec t  
changes in survey and layout  progress .   When approved by the 
Engineer ,  the  rev ised schedu le  wi l l  become the  bas is  of  
payment .  

I f  add i t iona l  s tak ing and layout  a re  requ i red  as  a  resu l t  o f  add i t ional  
work  o rdered by  the  Engineer ,  such work  wi l l  be  pa id  under  i tems l i s ted 
in  the  Spec ia l  Prov is ions .   

Payment  wi l l  be  made a t  the  respec t ive  predetermined un i t  p r ices  l i s ted 
in  the  tab le  above. No add i t iona l  payment wi l l  be made fo r  over t ime 
hours .   Shou ld  such add i t iona l  work  requ i re  the  cont rac tor  to  pay  t rave l  
and subs is tence cos ts  for  the  survey  par ty  o r  survey  par t ies  u t i l i zed,  
payment  fo r  t rave l  and subs is tence wi l l  be  made under  the  prov is ions  o f  
Subsec t ion  109.04  o f  the  spec i f i ca t ions ,  except  that  no  mark-up wi l l  be 
a l lowed fo r  p ro f i t  and  overhead.   The Engineer  wi l l  de termine  whether 
the  add i t iona l  work  sha l l  be  per fo rmed by  the  cont rac tor  o r  by 
Depar tment  fo rces .  

The amount  per  hour  for  a  one-person,  two-person,  o r  th ree-person 
survey  par ty  inc ludes  the  cos t  o f  a l l  work  necessary  to  comple te  the 
ex t ra  work .  

Tra f f ic  con t ro l  and f lagging,  inc lud ing any  necessary  because o f  the 
add i t iona l  s tak ing and layout  requ i red  as  a  resu l t  o f  ex t ra  work  o rdered 
by  the  Engineer ,  o r  add i t iona l  work  resu l t ing f rom cont rac t  expans ion 
and ordered by  the  Engineer ,  sha l l  con form to  the  requ i rements  o f  
Sec t ion  701 o f  the  spec i f ica t ions ,  Ma in tenance and Pro tec t ion  o f  Tra f f ic ,  
and wi l l  be  measured and pa id  under  the  respec t ive  cont rac t  i tems. 

No payment  wi l l  be  made fo r  the  rese t t ing o f  s takes ,  re fe rences ,  bench 
marks ,  and o ther  survey  cont ro l  un less  d i rec ted  by  the  Engineer .  

The amount  per  hour  fo r  a  survey  manager  and an  o f f ice  survey 
techn ic ian  sha l l  inc lude a l l  necessary  o f f i ce  supp l ies  and equ ipment .  

Un less  o therwise  d i rec ted  by  the  Engineer ,  reques ts  fo r  payment  fo r  
add i t iona l  survey  work  per fo rmed sha l l  be  submi t ted  pr io r  to  the  end o f  
the  month ly  es t imate  b i l l ing per iod  dur ing wh ich  the  work  is  per fo rmed. 
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SECTION 926 ENGINEER’S FIELD OFFICE:  

926-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing a  separa te  f ie ld 
o f f i ce  fo r  the  use  by  the  Depar tment 's  Engineer ing Consu l tan t  (Engineer )  
wi th in  the  l imi ts  o f  the  pro jec t .  

The f ie ld  o f f i ce  sha l l  consis t  o f  a  temporary  bu i ld ing or  t ra i le r  p rov id ing 
a  min imum of  300 square fee t  o f  enc losed space and sha l l  be prov ided 
wi th  adequate  l igh t ing,  ven t i la t ion  and means o f  ingress  and egress 
su i tab le  to  the  in tended use.  

The o f f ice  sha l l  be  equ ipped wi th  heat ing and coo l ing equ ipment  capab le 
o f  ma in ta in ing an  ambien t  a i r  tempera ture  o f  70  ±  5  degrees  F,  a  po tab le 
water  supp ly and a  separa te  enc losed san i ta ry  fac i l i t y  wi th  f lush  to i le t  
and lava tory  conforming wi th  app l icab le  san i ta ry  codes .   The o f f ice  sha l l  
be  fu rn ished wi th  th ree  o f f ice  desks  wi th  cha i rs ,  a  d ra f t ing tab le  wi th  
s too l ,  and two mul t i -s ta t ion  te lephones wi th  separa te  l ines .  

The Engineer  wi l l  des ignate  the  loca t ion  o f  the  o f f ice .   The o f f ice  sha l l  
remain  on  the  pro jec t  s i te  fo r  up  to  30  ca lendar  days  fo l lowing  
comple t ion  and acceptance o f  the  work  by  the  Department .   I f  the  pro jec t  
inc ludes landscape es tab l ishment  phase,  the  requ i rement  spec i f ied  wi l l  
be  app l icab le  to  the  cons t ruc t ion  phase.   The o f f ice  sha l l  be  fu l ly  
equ ipped wi th  a l l  u t i l i t ies  in  serv ice  and sha l l  be  acceptab le  to  the 
Engineer  p r io r  to  commencement  o f  any  cons t ruc t ion  ac t iv i ty .  

The cont rac tor  sha l l  be  respons ib le  fo r  ma in ta in ing the  o f f ice  and a l l  
fac i l i t ies  and equ ipment  there in  in  good work ing cond i t ion .   Ut i l i t y  cos ts 
sha l l  be the  respons ib i l i ty  o f  the cont rac tor  as  we l l  as  any  fees  fo r  
permi ts ,  san i ta ry ,  water ,  e lec t r ica l  o r  gas  hookups,  in te rne t  access 
charges ,  ins ta l la t ion  charges ,  e tc .   The cos t  o f  long d is tance te lephone 
ca l ls  made by  the  Engineer  wi l l  be  pa id  fo r  by  the  Engineer .  

Upon comple t ion  o f  the  pro jec t  and fo l lowing remova l  o f  the  o f f ice  and 
any  appur tenant  s t ruc tures ,  u t i l i t ies ,  sur fac ing,  e tc . ,  the  a f fec ted  areas 
sha l l  be  e i ther  res to red to the i r  former  cond i t ion or  improved as  may be 
spec i f ied  on  the  pro jec t  p lans .  

926-2 Blank:  

926-3 Blank:  

926-4 Method of  Measurement:  

The engineer ’s  f ie ld  o f f i ce  wi l l  be  measured on  a  lump sum bas is  or  per 
month ,  as  l i s ted  in  the  b idd ing schedu le .  
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926-5 Basis  of  Payment:  

Payment  fo r  the  engineer ’s  f ie ld  o f f i ce  wi l l  be  made a t  the  cont rac t  lump 
sum pr ice  or  con trac t  uni t  p r ice  per  month ,  wh ich  pr ice  sha l l  be  fu l l  
compensat ion  fo r  the  work  comple te  in  p lace ,  inc lud ing  a l l  u t i l i t y  hook 
up  charges ,  ma in tenance, and a l l  month ly  u t i l i t y  charges ,  except  fo r  long 
d is tance te lephone charges  made by  the  Engineer as  here in  descr ibed 
and spec i f ied .  

Par t ia l  payments  wi l l  be  made in  accordance wi th  the  fo l lowing 
prov is ions  when the  work  is  pa id  on  a  lump sum bas is :  

(A)  When 5  percent  o f  the  or ig ina l  con t rac t  amount  is  earned,  50 
percent  o f  the  amount  b id fo r  Engineer 's  F ie ld  Of f ice  wi l l  be 
pa id ;  and 

(B)  When 10 percent  o f  the  or ig ina l  con t rac t  amount  is  earned, 
100 percent  o f  the  amount b id  fo r  Engineer 's  F ie ld  Of f ice  wi l l  
be  pa id .  

The ad jus tment  p rov is ions  in  Sec t ion  104 o f  the  spec i f i ca t ions  and the 
re ten t ion o f  funds prov is ions  in Sec t ion 109 o f  the  spec i f i ca t ions  wi l l  no t  
app ly  to  th is  i tem.  

SECTION 927 ENGINEER'S FIELD LABORATORY: 

927-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing a  separa te  f ie ld 
labora tory  fo r  the  use  of  the  Depar tment 's  Mater ia ls  inspec t ion  and 
tes t ing personne l  wi th in  the  l imi ts  o f  the  pro jec t .  

The f ie ld  labora tory  shal l  cons is t  o f  a  temporary  bu i ld ing or  t ra i le r  
p rov id ing a  min imum of  300 square  fee t  o f  enc losed space and sha l l  be 
prov ided wi th  adequate  l igh t ing,  ven t i la t ion  and means o f  ingress  and 
egress  su i tab le  to  the  in tended use.   The bu i ld ing or  t ra i le r  sha l l  be  so 
suppor ted  as  to  be  su f f ic ien t ly  s tab le  so  tha t  the  requ i red  tes t ing 
procedures  can be  per fo rmed.  

The labora tory  sha l l  be  equ ipped wi th  heat ing and coo l ing equ ipment 
capab le  o f  ma in ta in ing an  ambien t  a i r  tempera ture  of  68  to  78  degrees  F,  
a  po tab le  water  supp ly ,  and a  separa te  enc losed san i ta ry  fac i l i t y  wi th  
f lush  to i le t  and lava tory conforming to  app l icab le  san i ta ry  codes .   The 
labora tory  sha l l  be fu rn ished wi th  an  o f f ice desk  wi th  cha i r ,  a  d ra f t ing 
tab le  wi th  s too l ,  and a  te lephone fo r  the  use  o f  the  Depar tment .   I t  sha l l  
be  fu rn ished wi th  a  work  bench 3  fee t  wide  by  10  fee t  long by  36  inches 
h igh  wi th  base cab ine ts  and drawers  fo r  equ ipment  s to rage,  and wi th  
th ree  110-vo l t ,  20-amp out le ts  above the  bench,  and wi th  a  serv ice  s ink 
and water  supp ly  fo r  tes t ing purposes .  
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The Engineer  wi l l  des ignate  the  loca t ion  o f  the  labora tory .   The 
labora tory ,  equ ipped as  s ta ted  above,  sha l l  remain  on  the  s i te  fo r  a  
per iod  no t  to  exceed 30 ca lendar  days  fo l lowing comple t ion  o f  the 
pro jec t .   The o f f ice  sha l l  be  fu l ly  equ ipped wi th  a l l  u t i l i t ies  in  serv ice 
and sha l l  be  acceptab le  to  the  Engineer  p r io r  to  commencement  o f  any 
work  invo lv ing mater ia ls  tes t ing.  

The cont rac tor  sha l l  be  respons ib le  fo r  ma in ta in ing the  labora tory and 
a l l  fac i l i t ies  and equ ipment  there in  in  good work ing cond i t ion .   Ut i l i t y  
cos ts  sha l l  be  the  respons ib i l i t y  o f  the  cont rac tor  as  we l l  as  any  fees  fo r  
permi ts ,  san i ta ry ,  water ,  e lec t r ica l  o r  gas  hookups,  ins ta l la t ion charges,  
e tc .   The cos t  o f  long d is tance te lephone ca l ls  made by  the  Engineer  wi l l  
be  pa id  for  by  the  Engineer .  

Upon comple t ion  o f  the  work  and fo l lowing remova l  o f  the  labora tory  and 
any  appur tenant  s t ruc tures ,  u t i l i t ies ,  sur fac ing,  e tc . ,  the  a f fec ted  areas 
sha l l  be  e i ther  res to red to the i r  former  cond i t ion or  improved as  may be 
spec i f ied  on  the  pro jec t  p lans .  

927-2 Blank:  

927-3 Blank:  

927-4 Method of  Measurement:  

This  work  wi l l  be  measured fo r  payment  by  the  lump sum as a s ingle 
comple te  un i t  o f  work .  

927-5 Basis  of  Payment:  

Payment  fo r  th is  work  wi l l  be  made a t  the  cont rac t  lump sum pr ice  wh ich 
sha l l  be  fu l l  compensat ion  fo r  the  i tem comple te ,  inc lud ing a l l  labor ,  
mater ia ls ,  equ ipment ,  a l l  u t i l i t y  hookup charges ,  ma in tenance,  and a l l  
month ly  u t i l i t ies  charges ,  except  fo r  long d is tance te lephone charges 
made by  the  Engineer  as  here in  descr ibed and spec i f ied .  

Par t ia l  payments  under  th is  i tem wi l l  be  made in  accordance wi th  the 
fo l lowing prov is ions :  

(A)  Six ty  percent  o f  the amount  b id fo r  Engineer 's  F ie ld 
Labora tory  wi l l  be pa id wi th  the  f i rs t  payment  es t imate  a f ter  
the  labora tory  is  accepted  by  the  Engineer ;  and 

(B)  The remain ing 40  percent  wi l l  be  pa id  in  approx imate ly  equa l  
month ly  payments  based on  the  expec ted  use o f  the 
labora tory .  

The ad jus tment  p rov is ions  in  Sec t ion  104 o f  the  spec i f i ca t ions  and the 
re ten t ion  o f  funds  prov is ions  on  Sec t ion  109 o f  the  spec i f i ca t ions  sha l l  
no t  app ly  to  th is  i tem. 
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SECTION 928 GROUND-IN RUMBLE STRIP:  

928-1 Descr ipt ion:  

The work  under  th is  i tem sha l l  inc lude fu rn ish ing a l l  too ls ,  equ ipment 
and labor  necessary  to  ins ta l l  ground- in  rumble  s t r ips  o f  the  s ize  and a t  
the  loca t ions  spec i f ied  on  the  pro jec t  p lans  or  as  d i rec ted  by  the 
Engineer .  

928-2 Construct ion Requirements:   

Rumble  s t r ips  sha l l  be  cons t ruc ted  by  mechan ica l ly  mi l l ing or  gr ind ing 
grooves  in to  new or  ex is t ing aspha l t  concre te  pavement .   The grooves 
sha l l  be  cons t ruc ted  wi th  a  cy l indr ica l  con f igura t ion  in  the  d i rec t ion  o f  
the  t ra f f i c  f low,  and sha l l  be  p laced in  accordance wi th  the  de ta i ls  shown 
on the  pro jec t  p lans .   Gaps in  cont inuous  rumble  s t r ips  no t  shown on the 
p lans  wi l l  be  des ignated  by  the  Engineer .  

The grooves sha l l  be cons t ruc ted wi th  equ ipment spec i f i ca l ly  des igned 
to  remove such mater ia l  by  means o f  gr ind ing to  a  cont ro l led  l ine  and 
grade.   The equ ipment  used sha l l  be  capab le  o f  remov ing the  ex is t ing 
aspha l t ic  concre te  to  the d imens ions  and to le rances  spec i f ied  on  the 
p lans .   The remova ls  sha l l  be  accompl ished in  a  manner  wh ich does  no t  
scar  the  sur face  o f  the ad jacent  pavement .   Grooves sha l l  no t  be 
cons t ruc ted  in  new aspha l t ic  concre te  pavements  for  a  min imum of  th ree 
days  a f te r  p lacement ,  or  10 days  a f te r  p lacement  o f  new aspha l t ic  
concre te  pavements  wi th aspha l t - rubber .   Const ruc t ion  o f  the grooves  
may be  a l lowed in  less  t ime i f  the  cont rac tor  can  demonst ra te  tha t  the 
pavements  a re  su f f ic ien t ly  cured .  

The cont rac tor  sha l l  p lace  a  cont inuous  cont ro l  l ine  as  a  gu ide  for  
ins ta l la t ion .   The mi l l ing mach ine  sha l l  a lso  be  equ ipped wi th  an 
approved gu ide  tha t  is  c lear ly  v is ib le  to  the  opera tor  so  tha t  p roper 
a l ignment  o f  the  grooves  wi l l  be  ob ta ined.   La tera l  dev ia t ion  o f  the  mi l led 
rumble  s t r ips  sha l l  no t  exceed 1  inch  in  any  100 foo t  in te rva l .  

Immedia te ly  upon complet ion  o f  the  ground- in  rumble  s t r ip  ins ta l la t ion,  
the  pavement  and grooves  wi l l  be  c leaned o f  a l l  mi l l ing  debr is .   The 
cont rac tor  sha l l  d ispose of  the  mi l led  mater ia l  in  a  manner  approved by 
the  Engineer .  

928-3 Method of  Measurement:  

Ground- in  rumble  s t r ips  wi l l  be  measured by  the  l inear  foo t  a long the 
pavement  edge l ine ,  a t  the  loca t ions  shown in  the  pro jec t  p lans  and in 
accordance wi th  the  spec i f i ca t ions .   Breaks  in  the  cont inuous  rumble 
s t r ip  fo r  10- foo t  sk ips ,  in te rsec t ions ,  ramps,  and o ther  fea tures  wi l l  no t  
be  inc luded in  the  measurement .  
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928-4 Basis  of  Payment:  

The accepted  quant i t ies o f  ground- in  rumble  st r ips ,  measured as 
prov ided above,  wi l l  be  pa id  fo r  a t  the  cont rac t  un i t  p r ice  per  l inear  foo t ,  
wh ich  pr ice  sha l l  be  fu l l  compensat ion  fo r  the  work  comple te  in  p lace  as  
shown on the  pro jec t  p lans  and as  spec i f ied  here in .  
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SECTION 1001 MATERIAL SOURCES:  

1001-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  the  procur ing o f  borrow, 
topso i l ,  subbase and base mater ia ls ,  minera l  aggregates  fo r  concre te 
s t ruc tu res ,  sur fac ing,  and landscape p la t ing,  f rom sources  e i ther 
des ignated  on  the  pro jec t  p lans  or  in  the  Spec ia l  Prov is ions  or  f rom o ther 
sources .  

1001-2 Genera l :  

The cont rac tor  sha l l  de termine  fo r  i tse l f  the  type  o f  equ ipment  and work 
requ i red  to  p roduce a  mater ia l  meet ing the  spec i f i ca t ions .  

Si tes  f rom wh ich  mater ia l  has  been removed sha l l ,  upon comple t ion  o f  
the  work ,  be  le f t  in  a  neat  and presentab le  cond i t ion.   Where  prac t icab le ,  
bor row p i ts ,  grave l  p i ts ,  and quar ry  s i tes  sha l l  be loca ted  so  tha t  they 
wi l l  no t  be  v is ib le  f rom the  h ighway.  

The cont rac tor  sha l l  p rov ide  an  Env i ronmenta l  Ana lys is ,  as  spec i f ied  in 
Subsec t ion  104.12  o f  the  spec i f i ca t ions ,  fo r  any  source  proposed fo r  use 
regard less  o f  whether  an  approved Env i ronmenta l  Ana lys is  ex is ts  fo r  the 
s i te .  

In  accordance wi th  Subsec t ion 104.12 o f  the spec i f i ca t ions ,  the 
cont rac tor  may incorpora te  an  ex is t ing Env i ronmenta l  Ana lys is  approved 
a f te r  January  1 ,  1999, p rov ided tha t  the  analys is  is  updated  as 
necessary to  be  in  compl iance wi th cur ren t  regu la t ions  and wi th  the 
cont rac tor ’s  p lanned ac t iv i t ies .  

I t  sha l l  be  the  respons ib i l i t y  o f  the  cont rac tor  to conduct  any necessary 
inves t iga t ions ,  exp lo ra t ions ,  and research ,  on-s i te  and o therwise ,  be fore 
and a f te r  submi t t ing the  b id  p roposa l ,  to  sa t is fy  i tse l f  tha t  the spec i f ied 
quant i ty  and/or  qua l i ty  o f  mater ia l  ex is ts  in  any  proposed mater ia l  
source .  

The Depar tment  makes no  representa t ion  regard ing qua l i ty  o r  quant i ty  
o f  mater ia ls  in  any  source .  

1001-2 .01 Mater ia l  Sources in Flood Pla ins:  

Any mater ia l  source  loca ted  in  a  f lood  p la in  and proposed fo r  use  on  the 
pro jec t  sha l l  be  rev iewed by  the  appropr ia te  agency  hav ing f lood  p la in 
management  ju r isd ic t ion  fo r  the  area  in  wh ich  the proposed source  is  
loca ted .   The cont rac tor  sha l l  ob ta in  a  le t te r  f rom the  govern ing f lood 
p la in  agency  addressed to  the  Engineer ,  cer t i fy ing tha t  the  loca t ion  o f  
the  proposed source  conforms to  the  requ i rements  o f  the  f loodp la in 
management  agency .  
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Cont rac tors seek ing a  f lood  p la in  mater ia l  source  are caut ioned that  
Sec t ion  404 o f  the  Clean Water  Ac t  may prevent  use  o f  the  source  un less 
an  appropr ia te  permi t  i s  f i rs t  ob ta ined f rom the  U.S.  Army Corps  o f  
Engineers .  

Except  fo r  surp lus mater ia l  f rom agency-admin is te red  f lood  cont ro l  
management  p ro jec ts ,  bor row mater ia l  sha l l  no t  be  ob ta ined f rom any 
area  s i tua ted  in  the  100-year  f lood  p la in  o f  any  s tream or  watercourse ,  
and loca ted  wi th in  1  mi le  ups t ream and 2  mi les downst ream o f  any 
h ighway s t ruc tu re  o r  sur faced roadway c ross ing.   Surp lus  mater ia l  f rom 
agency-admin is tered  f lood  cont ro l  management  p ro jec ts  may be  used as 
bor row mater ia l  on ly  i f  the  cont rac tor  submi ts  wr i t ten  ev idence to  the 
Engineer  tha t  the  f lood  cont ro l  agency  pro jec t  was  fu l ly  des igned and 
funded pr io r  to the  da te  o f  adver t isement  fo r  b ids on  the Depar tment 
p ro jec t .  

Mater ia l  sources  in  f lood  p la ins  loca ted  on  Nat ive  Amer ican Ind ian 
Reserva t ions  wi l l  be  cons idered fo r  use  based on  an ind iv idua l  ana lys is .   
The ana lys is  sha l l  inc lude a  rev iew o f  app l icab le land use p lans ,  f lood 
p la in  management  p lans,  env i ronmenta l  p lans ,  app l icab le  laws and 
regu la t ions  per ta in ing to  Ind ian  Reserva t ions ,  and an  engineer ing 
ana lys is  o f  the  e f fec ts  on  any  h ighway fac i l i t y  o r  s t ruc tu re .   The 
cont rac tor  sha l l  ob ta in  f rom the  Nat ive  Amer ican Tr iba l  Counc i l  a l l  
permi ts ,  l i censes ,  and approva ls  and present  to the  Depar tment  fo r  
rev iew.   The Depar tment wi l l  rev iew each request  on  a  case by  case 
bas is .  

1001-2 .02 Informat ion Avai lable:  

The Depar tment ’s  Mater ia ls  Group main ta ins  a l i s t ing o f  mater ia ls  
sources  fo r  wh ich  a comple ted  Env i ronmenta l  Ana lys is  is  ava i lab le  and 
the  landowner  has  a l lowed the  source  to  be  p laced on  the  l i s t .   In  
add i t ion ,  Mater ia ls  Group main ta ins  f i les  fo r  those s i tes  fo r  wh ich the 
Depar tment  ho lds  an  easement ,  l i cense,  permi t ,  lease,  o r  o ther  r igh t ,  as 
we l l  as  a  Genera l  P lan  of  Opera t ion  and Restora t ion .   The cont rac tor  
may contac t  the  Mater ia ls  Group a t  (602) 712-7231 fo r  in fo rmat ion  and 
may rev iew the  f i les loca ted  a t  1221 N.  21s t  Avenue,  Phoen ix ,  Ar izona 
85009-3740. 

Cont rac tors a re adv ised tha t  an  agency  hav ing ju r isd ic t ion over  the 
source ,  such as  the  Fores t  Serv ice ,  Bureau o f  Land Management ,  
Bureau o f  Rec lamat ion ,  the  Sta te  Land Depar tment ,  e tc . ,  o r  the  owner ,  
as  a  cond i t ion  to  the  use  o f  the  source ,  may have imposed cer ta in 
ob l iga t ions .   The cont ractor  who uses  such a  source  sha l l  assume fu l l  
con t rac tua l  respons ib i l i t y  fo r  any and a l l  o f  these ob l iga t ions  imposed 
e i ther  by  the  agency  having ju r isd ic t ion or  by  the owner .   Cont rac tors 
cons ider ing such a  source sha l l  make themse lves  fu l ly  aware  o f  any  and 
a l l  requ i rements  imposed by  the  Depar tment  and the  landowners .  

The cont rac tor  may propose the use  o f  these or  o ther  sources ,  p rov ided 
tha t  a l l  requ i rements  o f  the  spec i f i ca t ions  have been met .  
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I t  sha l l  be  the  respons ib i l i t y  o f  the  cont rac tor  to  comply wi th  the 
prov is ions  o f  the  Env i ronmenta l  Ana lys is  and wi th  cur ren t  laws,  ru les ,  
and regu la t ions .  

The Depar tment  makes no  representa t ion  regard ing qua l i ty  o r  quant i ty  
o f  mater ia ls  in  any  source .   

I t  sha l l  be  the  respons ib i l i t y  o f  the  cont rac tor  to conduct  any necessary 
inves t iga t ions ,  exp lo ra t ions  and research ,  on-s i te  and o therwise ,  to 
sa t is fy  i tse l f  tha t  the  spec i f ied  quant i ty  and/or  qua l i ty  o f  mater ia l  ex is ts  
in  any  mater ia l  source .  

1001-2 .03 Usage of  Mater ia ls :  

Approva l  o f  the  use  o f  any source  sha l l  be  l imi ted  to  the  spec i f i c  con t ract  
and purpose fo r  wh ich  the  use  o f  the  source  was ob ta ined. 

1001-2 .04 Royal ty  Charges:  

I f  the  Engineer  approves a  source  fo r  wh ich  the  Depar tment  ho lds  an 
easement ,  l i cense,  permi t ,  lease,  o r  o ther  r igh t  wi th  the  landowner o r  
con t ro l l ing agency  tha t  inc ludes  requ i rements fo r  the  payment  o f  
roya l t ies ,  the amount o f  the  roya l ty  charges  and the  name and address 
o f  the  par ty  to  whom roya l t ies  a re  to  be  pa id  wi l l  be  ava i lab le  f rom the 
ADOT Mater ia ls  Group,  1221 N.  21s t  Avenue,  Phoen ix ,  Ar izona 85009-
3740. 

Pr io r  to  the  t ime o f  f ina l  payment ,  the  contrac tor  sha l l  fu rn ish  the 
Engineer  wi th  ev idence tha t  a l l  roya l ty  charges  have been pa id .   Such 
ev idence sha l l  cons is t  o f  a  wa iver ,  re lease,  o r  o ther  wr i t ten 
acknowledgement  f rom the  owner tha t  a l l  o f  the cont rac tor ’s  ob l iga t ions 
to  the  owner  have been met .   In  the  event  tha t  royal ty  charges  have no t  
been pa id ,  the  Depar tment  reserves  the  r igh t  to  make such payment  and 
to  deduc t  the  amount  o f  such payment  f rom monies due the  cont rac tor .  

The f ina l  b i l l ing and payment  fo r  mater ia l  ex t rac ted  f rom sources  under 
the  ju r isd ic t ion  o f  the  Sta te  Land Depar tment  wi l l  inc lude a  smal l  
admin is t ra t ive  charge based on the  to ta l  amount o f  roya l t ies  due for  
mater ia ls  removed. 

Upon rece ip t  o f  the  f ina l  b i l l ing f rom the  Depar tment  o f  Transpor ta t ion ,  
the  cont rac tor  sha l l  ma i l  a  check ,  payab le to  the  State  Land Depar tment ,  
addressed as  fo l lows: 

Ar izona Depar tment  o f  Transpor ta t ion 
Fie ld  Repor ts  Sec t ion 

206 South  17 th  Avenue 
Phoen ix ,  Ar izona 85007 
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1001-2 .05 Performance Bonds:  

I f  sources  are  under the  ju r isd ic t ion o f  e i ther  the  Sta te  Land Depar tment 
o r  the  BLM,  the  cont rac tor  sha l l  secure a  per fo rmance bond.   A fu l ly  
executed  copy o f  the  bond sha l l  be  fu rn ished to  the  Engineer  a long wi th 
ev idence tha t  a  fu l ly  executed  copy  has  been sent  to  the  Sta te  Land 
Depar tment  o r  the  BLM. 

The fo rm o f  the Per fo rmance Bond wi l l  be  ava i lab le  f rom the Mater ia ls  
Group,  1221 N.  21s t  Avenue,  Phoen ix ,  Ar izona 85009-3740.   For  p i ts  
under  the  ju r isd ic t ion  o f  the  BLM,  the  sure ty  sha l l  be  a  company l i s ted 
under  "Sure ty  Compan ies Acceptab le  on  Federa l  Bonds. "   Th is  l i s t  i s  
pub l ished annua l ly  as  o f  Ju ly  1  in  the  Federa l  Regis te r .  

Per fo rmance bonds sha l l  be  cond i t ioned upon the  compl iance wi th  the 
requ i rements  o f  the  Sta te  Land Depar tment  and the  BLM and the 
requ i rements  o f  the spec i f i ca t ions fo r  the c lear ing o f  p i t  s i tes ,  the 
remova l  o f  mater ia l  and the  c lean ing up  o f  p i t  s i tes .  

Cop ies  o f  fu l ly  executed  per fo rmance bonds sha l l  be  mai led  as  fo l lows:  

 Sta te  Land Commiss ion Bureau o f  Land Management 
 Sta te  Land Depar tment Manager ,  Land Of f ice 
 1624 West  Adams St ree t  222 Nor th  Cent ra l  Avenue 
 Phoen ix ,  Ar izona 85007 Phoen ix ,  Ar izona 85004 

1001-2 .06 Sampl ing and Test ing:  

The resu l ts  o f  any  sampl ing and tes t ing accompl ished by  the Depar tment 
wi l l  be  ava i lab le  f rom the ADOT Mater ia ls  Group,  1221 N.  21s t  Avenue, 
Phoen ix ,  Ar izona 85009-3740. 

1001-2 .07 Plan of  Operat ion and Restorat ion:  

The cont rac tor  sha l l  determine  whether  the  Depar tment  ho lds  an 
easement ,  l i cense,  permi t ,  lease or  o ther  r igh t ,  fo r  any  proposed 
mater ia l  source .   For  such s i tes ,  a  p ro jec t -spec i f i c  Plan  o f  Opera t ion  and 
Restora t ion wi l l  be  requ i red .   The cont rac tor  sha l l  ob ta in  a  copy o f  the 
re la ted  document  and the Depar tment ’s  Genera l  P lan  o f  Opera t ion  and 
Restora t ion  fo r  the  proposed s i te  f rom the  Mater ia ls  Group.   The 
cont rac tor  sha l l  p repare  and submi t  to  the  Engineer  a  p ro jec t -spec i f i c  
Plan  o f  Opera t ion  and Restora t ion wh ich  sha l l  fo l low the  fo rmat  o f  the 
Depar tment ’s  Genera l  P lan  o f  Opera t ion  and Restora t ion ,  and sha l l  take 
in to  account  the  requ i rements  o f  the  Env i ronmenta l  Ana lys is ,  as  we l l  as  
any  res t r ic t ions  p laced on  the use o f  the  source  by  the landowner  o r  
agency .  

The proposed source  wi l l  no t  be  approved wi thout  an  approved pro jec t -
spec i f i c  Plan  o f  Opera t ion and Restora t ion .   Approva l  o f  the  cont rac tor ’s  
p ro jec t -spec i f i c  p lan  does  no t  cons t i tu te  approval  o f  the  use  o f  the  
source .  
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The cont rac tor  sha l l  iden t i fy  and prov ide  a  person in  charge o f  the 
opera t ion .   That  person sha l l  ma in ta in  cop ies  ons i te  o f  the  Depar tment ’s  
Genera l  P lan  o f  Opera t ion  and Restora t ion ,  the  cont rac tor ’s  approved 
pro jec t -spec i f i c  Plan  o f  Opera t ion and Restora t ion ,  the  cur rent  
Env i ronmenta l  Ana lys is ,  and the  l icense and permi ts  issued to  the 
Depar tment  by  the  landowner  o r  agency .  

1001-3 Proposed Source:  

1001-3 .01 Approval  Requirements:  

(A)   Genera l :  

The cont rac tor  sha l l  p rompt ly  adv ise  the  Engineer  as  to  the  source  that  
i t  p roposes  to  use .  

The cont rac tor  acknowledges tha t  a l l  the  cond i t ions  se t  fo r th  in  th is  
subsec t ion  sha l l  be  met  pr io r  to  the  source  be ing approved fo r  use .  

Other  than sampl ing and tes t ing,  the  requ i rements  o f  th is  subsec t ion 
sha l l  be  comple ted pr io r  to  in i t ia t ion  o f  any  ac t iv i t ies  tha t  d is tu rb  the 
ex is t ing cond i t ions  a t  the  proposed source .  

The cont rac tor  fu r ther  acknowledges tha t  no  add i t iona l  compensat ion 
wi l l  be  made on account o f  any  de lays  in  p repar ing or  mod i fy ing the  
Env i ronmenta l  Ana lys is ,  ob ta in ing approva l  fo r  the  use  o f  a  source ,  or  
the  fa i lu re  to  ob ta in  approva l  o f  a  source .   An  ex tens ion  o f  con t rac t  t ime 
may be  gran ted  on ly  in  accordance wi th  Subsec t ions  104.12 or  1001-
3 .01(B) (4)  o f  the  spec i f i ca t ions .  

Regu la to ry  changes,  spec i f i ca t ion  changes,  o r  o ther  reasons  may 
prec lude the  approva l  o f  a mater ia ls  source .   The cont rac tor  
acknowledges tha t  the  Depar tment  may re fuse  to approve a  mater ia l  
source  even i f  the  Depar tment  had approved the  source  fo r  o ther 
p ro jec ts .  

I f  a l l  o f  the  requ i rements fo r  approva l  o f  a  mater ia ls  source  have been 
accompl ished fo r  the  pro jec t ,  and the  Engineer  has approved the  source 
fo r  use  on  the  pro ject  and,  subsequent to  tha t  approva l ,  the 
Env i ronmenta l  Ana lys is  is  resc inded,  the  cont rac tor  may request  a 
rev is ion  to  the  cont rac t  in  accordance wi th  Subsec t ion 104.02  and 
108.08  o f  the spec i f i ca t ions .   In  rev iewing the  contrac tor ’s  reques t ,  the 
Depar tment  wi l l  take in to  account the fo l lowing fac to rs .   Add i t iona l  
fac to rs  may be  cons idered.  

(1 )  Whether  the  cont rac tor  was  in  compl iance wi th  the 
requ i rements  o f  the  Env i ronmenta l  Ana lys is  and,  i f  
app l icab le ,  the s i te -spec i f i c  Plan  o f  Opera t ions  and 
Restora t ion ;  
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(2 )  Whether  the  reasons fo r  resc ind ing the approva l  were 
reasonab ly  fo reseeab le ;  

(3 )  Whether  the  ac t ion  taken was the  resu l t  o f  regu la to ry 
changes; 

(4 )  Whether  de f ic ienc ies unre la ted  to  the  Env i ronmenta l  
Ana lys is  may have rendered the  source  unacceptab le ;  
and 

(5 )  Whether  resc ind ing the  approva l  was  the  so le  cause o f  
any  impact  to  cont ro l l ing ac t iv i t ies  on  the  pro jec t .  

(B)   Speci f ic  Condi t ions for  Approval :  

The use o f  a  source  wi l l  requ i re  wr i t ten  approva l  by  the  Engineer .   No 
approva l  wi l l  be  g iven un t i l  the  cont rac tor  has compl ied  wi th  the 
fo l lowing cond i t ions :  

(1 )  The cont rac tor  has  submi t ted  an  Env i ronmenta l  Analys is ,  
as  spec i f ied  in  Subsec t ion  104.12  o f  the  spec i f icat ions ,  
o f  the  source  proposed fo r  use  and the  Depar tment  has 
rev iewed the ana lys is  and sa t is f ied i tse l f  tha t  the  use  o f  
such source  wi l l  no t  have an  adverse  soc ia l ,  economic  o r  
env i ronmenta l  impact .   The requ i rements  o f  Subsec t ion 
1001-3 .01  o f  the  spec i f i ca t ions  sha l l  be  comple ted pr io r  
to  in i t ia t ion  o f  any  ac t iv i t ies  tha t  d is tu rb  the  ex is t ing 
cond i t ions  a t  the  proposed source ,  except  fo r  exp lo r ing 
tes t  a reas  as  spec i f ied  in  Subsec t ion  1001-3 .02 o f  the 
spec i f i ca t ions ;  

(2 )  The cont rac tor  has fu rn ished the  Engineer  wi th ev idence 
tha t  he  has  secured the  r igh ts  to  the  source ,  inc lud ing 
ingress  and egress ;  

(3 )  The Depar tment  has  de termined tha t  the  mater ia l  f rom 
the  proposed source  no t  on ly  meets the  requ i rements ,  
bu t  is  a lso  compat ib le  wi th  the  es tab l ished pro jec t  des ign 
c r i te r ia  deve loped by  the  ADOT Mater ia ls  Group and 
based on the  so i l  suppor t  va lue o f  the  embankment;  and 
the  sampl ing and tes t ing as  here in  spec i f ied  has been 
sa t is fac tor i l y  comple ted ; 

(4 )  The cont rac tor  has  fu rn ished a  fu l ly  executed  copy  o f  the 
Per fo rmance Bond as  spec i f ied  in  Subsec t ion  1001-2 .05 
o f  the  spec i f i ca t ions ;  and 

(5 )  When requ i red ,  the  contrac tor  has  submi t ted ,  and the  
Depar tment  has  approved,  the  s i te -spec i f i c  p lan  o f  
opera t ions  and res tora t ion  as  spec i f ied  in  Subsec t ion 
1001-2 .07  o f  the  spec i f i ca t ions .  
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The cont rac tor  sha l l  a lso no t i fy  the  Ar izona Department  o f  Agr icu l tu re ,  
in  accordance wi th  the  Ar izona Nat ive  Plan t  Law,  a t  leas t  30  days  pr io r  
to  any c lear ing opera t ions o f  less  than 40  acres on pr iva te  land,  60 days 
pr io r  to c lear ing opera t ions  o f  40 or  more  acres on pr iva te land,  and 60 
days  pr io r  to  any  c lear ing o f  s ta te  land,  regard less  o f  s ize .   I f  the 
Engineer  is  conv inced tha t  the  cont rac tor  has  made every  e f for t  to  
comply  wi th  the  prov is ions  o f  the  Ar izona Nat ive  Plan t  Law in  contac t ing 
the  Depar tment  o f  Agr icu l tu re ,  the  Engineer  wi l l  increase the  number  o f  
con t rac t  days  by  the  amount  o f  t ime requ i red  fo r  ac t ion  by  the 
Depar tment  o f  Agr icu l tu re .   The increase wi l l  no t  exceed 45  ca lendar  
days  and wi l l  be  concur ren t  wi th  any  inc rease a l lowed fo r  the  prepara t ion 
o f  the  Env i ronmenta l  Ana lys is .  

(C)   Histor ica l  and Cul tura l  Resources:  

I f  the  Depar tment  de termines  tha t  the  proposed use wi l l  have major  
adverse  impact  on  cu l tu ra l  o r  h is to r ic  resources ,  the  Depar tment  wi l l  no t  
a l low the  use  o f  the  source .  

(D)   Permit  f rom Navajo Nat ion:  

For  p ro jec ts  loca ted  on  the  Nava jo  Reserva t ion ,  the  Nava jo  Nat ion  has 
adopted  a  permi t t ing sys tem fo r  any  sources ,  regard less  o f  whether  on 
or  o f f  the  Nava jo  reservat ion ,  wh ich  are to  supp ly  mater ia l  fo r  p ro jec ts 
loca ted  wi th in  i ts  boundar ies .   No mater ia l  source  wi l l  be  approved un t i l  
the  cont rac tor  submi ts  a copy  o f  the  permi t  f rom the  Nava jo  Nat ion 
a l lowing mater ia ls  f rom the  proposed source  to be used on  the pro jec t .   
For  in fo rmat ion  concern ing the  permi t ,  the  cont rac tor  sha l l  con tac t  the 
Nava jo  Nat ion  His to r ic  Preserva t ion  Of f ice .  

1001-3 .02 Test ing Requirements:  

The cont rac tor  sha l l  fu rn ish  equ ipment  and personne l  and sha l l  ob ta in 
representa t ive samples  o f  the mater ia l  under  the  superv is ion  o f  the 
Engineer .   At  the  op t ion  o f  the  cont rac tor ,  the  mater ia l  sha l l  be  tes ted 
by  e i ther  the  Depar tment o r  by  a  tes t ing labora tory  approved by  the 
Depar tment .  The cos t  o f  a l l  sampl ing and tes t ing done fo r  the purpose 
o f  a t ta in ing approva l  o f  any  source ,  inc lud ing the  cos t  o f  superv is ion  by 
the  Engineer ,  sha l l  be  borne by  the  cont rac tor .  

I f  tes t ing is  per fo rmed by  a  tes t ing labora tory ,  the  cont rac tor  sha l l  
a r range fo r  the samples  to  be  de l ivered to  the  tes t ing labora tory .   Tes ts 
sha l l  be per fo rmed us ing appropr ia te  tes t  p rocedures  re fe rred  to  in  the 
sec t ions  o f  the  spec i f i ca t ions  in  wh ich  the  spec i f i c  mater ia l  requ i rements 
a re  descr ibed.  

The cont rac tor  sha l l  make the  ar rangements  necessary  to  see tha t  the 
tes t ing labora tory  submi ts  the  resu l ts  o f  the  tes ts  to  ADOT Mater ia ls  
Group.   The cont rac tor  sha l l  submi t  to  ADOT Mater ia ls  Group su f f ic ien t  
quant i ty  o f  mater ia l  f rom the  samples  taken so  tha t  ADOT Mater ia ls  
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Group may tes t  the  mater ia ls ,  a t  the  Depar tment ’s  expense,  and ver i fy  
the  resu l ts .  

Exp lo ra to ry  sampl ing and tes t ing ac t iv i t ies  conducted pr io r  to  the 
Depar tment 's  approva l  sha l l  be  l imi ted  so  as  to cause the  min imum 
amount  o f  vegeta t ion  remova l  and sur face  d is tu rbance requ i red  to  ob ta in 
representa t ive  samples .   The cont rac tor  sha l l  not  p roduce mater ia l ,  
mob i l i ze  c rush ing equ ipment  o r  c lear  a  works i te  p r io r  to  approva l  o f  the 
Env i ronmenta l  Ana lys is .  

The cont rac tor  may request  an  exempt ion  f rom the  tes t ing requ i rements 
spec i f ied  in  th is  subsect ion  upon presenta t ion  o f  ev idence to  the  
sa t is fac t ion  o f  the  Engineer  tha t  the  mater ia l  tha t  wi l l  be  produced on 
the  pro jec t  is  su f f ic ien t ly  s imi la r  to  mater ia l  tha t  has  been prev ious ly 
acceptab le  to  the  Depar tment  on  pro jec ts  wi th  s imi la r  mater ia ls  
spec i f i ca t ions .   

No approva l  o f  the  source  sha l l  be  assumed,  nor  wi l l  i t  be  made,  un t i l  
the  Depar tment  has  de termined tha t  the  mater ia l  meets  the  spec i f ied 
requ i rements .  

The cont rac t  t ime wi l l  no t  be  ad jus ted  because o f  any  t ime requ i red  by  
e i ther  the  cont rac tor  o r  the  Depar tment to  sample  and tes t  the  mater ia l  
and to  de termine the  qua l i ty  o f  the  mater ia l .  

1001-4 Specia l  Access: 

The cont rac tor  may make a  reques t  to  the  Engineer  to  approve spec ia l  
access  to  a  cont ro l led  access  h ighway i f  spec ia l  access  is  no t  shown on 
the  pro jec t  p lans .  

The request  by  the  cont rac tor  sha l l  be  accompan ied by  an  Env i ronmenta l  
Ana lys is  and by documents  wh ich  spec i fy  the  poin t (s )  o f  access ,  the 
acqu is i t ion  o f  r igh t -o f -way,  the  manner  in  wh ich  access  wi l l  be a t ta ined,  
the  t ra f f i c  con t ro l  p lan ,  and c rossovers ,  a long wi th  a l l  o ther  appropr ia te 
da ta  wh ich  wi l l  a l low the  Engineer  to  eva lua te  i ts  reques t .   I f  the  reques t  
is  approved,  a  supp lementa l  agreement  sha l l  be  entered  in to .  

A l l  cos ts  assoc ia ted  wi th  the  spec ia l  access  reques ted  by  the  cont rac tor  
sha l l  be  borne by  the  cont rac tor ,  inc lud ing,  bu t  no t  l imi ted  to ,  ca t t le  
guards ,  fences ,  ga tes  and res tora t ion  work .  

When access  is  no t  be ing u t i l i zed ,  ga tes  sha l l  be  c losed and locked.  
Upon comple t ion  o f  a l l  opera t ions ,  the  area  wi th in  the  r igh t -o f -way tha t  
has  been d is tu rbed sha l l  be  res tored  to  the  cond i t ion  ex is t ing pr io r  to  
the  cont rac tor 's  opera t ions .  

The dec is ion  by  the  Engineer  to  deny  a  reques t  by  the  contrac tor  wi l l  be 
cons idered to  be  f ina l .  
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1001-5 Operat ions at  Source:  

1001-5 .01 Genera l  Requirements:  

The cont rac tor  sha l l  conduct  i ts  opera t ions  in  such a  manner  as  to 
p reserve  ava i lab le  mater ia ls  in  excess  o f  p ro jec t  requ i rements .  

The cont rac tor  sha l l  no t i fy  the  Engineer  in  advance o f  opera t ions a t  the 
source .   Not ice  sha l l  be  g iven be fore  and a f te r  c lear ing and grubb ing,  
and be fore  and a f te r  c lean ing up .  

1001-5 .02 Clear ing and Grubbing:  

Before  beginn ing s t r ipp ing,  the  cont rac tor  sha l l  c lear  and grub  the 
source as necessary  to  p revent the contaminat ion  o f  mater ia ls  to  be 
used in  the  work .   Clear ing and grubb ing sha l l  be  in accordance wi th  the 
requ i rements  o f  Sec t ion  201 o f  the  spec i f i ca t ions ,  except  tha t  the 
resu l t ing sur face  need not  be  leve led  and vegetab le  mat te r  need no t  be 
separa ted  f rom any  overburden wh ich  the  Engineer  de termines  to  be 
unsu i tab le  fo r  any  fu ture  use  and wh ich  is  to  be  wasted .  Clear ing and 
grubb ing sha l l  be l imi ted  to  the  area expec ted to  be  excavated  and areas 
used fo r  p rocess ing and stockp i l ing.  

In  the d isposa l  o f  a l l  t ree  t runks ,  s tumps,  b rush ,  l imbs,  roo ts ,  vegeta t ion 
and o ther  debr is  removed,  the  cont rac tor  sha l l  comply  wi th  the 
requ i rements  o f  the A.R.S.  T i t le  49  Chapter  3  –  Ai r  Qua l i ty ;  and wi th  the 
Ar izona Admin is t ra t ive  Code Ti t le  18  Chapter  2  –  Depar tment  o f  
Env i ronmenta l  Qua l i ty  –  Ai r  Po l lu t ion  Cont ro l .  

Burn ing wi l l  be  permi t ted  on ly  a f te r  the  cont rac tor  has  ob ta ined a  permi t  
f rom the  ADEQ,  and f rom any  o ther  Federa l ,  Sta te ,  County  o r  Ci ty  
Agency  tha t  may be  invo lved. 

When s t r ipp ing is  requ i red ,  overburden sha l l  be  removed to the ex ten t  
necessary  to  remove a l l  undes i rab le  mater ia ls  and sha l l ,  a t  a l l  t imes,  be  
kept  s t r ipped a t  leas t  5  fee t  beyond the  work ing face  o f  the  area  be ing 
excavated .  

The cont rac tor  sha l l  comply  wi th  the requ i rements o f  the  landowner  o r  
agency  hav ing ju r isd ic t ion  over  the  land. 

1001-5 .03 Extract ion of  Mater ia ls :  

Mater ia ls  sha l l  be  removed f rom the  source  in  a  workmanl ike  manner 
and,  when requ i red ,  in  accordance wi th  the  cont ractor ’s  p ro jec t -spec i f i c  
Plan  o f  Opera t ion  and Restora t ion .   In  o rder  to  p roduce acceptab le 
mater ia l  in  the  amount  and gradat ion  requ i red ,  i t  may be  necessary  fo r  
the  contrac tor  to  do any or  a l l  o f  the  fo l lowing,  a long wi th  any  o ther 
s imi la r  opera t ions  usua l ly  assoc ia ted  wi th  the  ex t ract ion ,  p rocess ing and 
produc t ion  o f  the  par t icu la r  mater ia l  be ing produced:  
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(A)  Move mater ia ls  f rom one area  to  another ;  

(B)  Per fo rm add i t iona l  sc reening;  

(C)  Remove,  wash and waste  mater ias ;  

(D)  Blend mater ia ls ;  

(E)  Rev ise  c rush ing methods ;  and/or  

(F)  Remove de le te r ious  mater ia ls  such as  c lay  ba l ls ,  roo ts  and 
s t icks .  

I f  the  Engineer  de termines  tha t  the  mater ia l  in  a  source  is  s t ra t i f ied ,  a l l  
mater ia l  except  bor row sha l l  be  removed for  the  fu l l  dep th  in  such a  
manner  as  to  p roduce a un i fo rm b lend o f  the  mater ia l .   P lac ing the  
mater ia l  f rom d i f fe ren t  a reas  and depths  in to  a  surge  p i le  and remov ing 
mater ia l  f rom the  surge  p i le  by  cu t t ing th rough the  p i le  wi l l  be  acceptab le 
p rov ided tha t  a  un i fo rmly  b lended mater ia l  i s  ob ta ined.  

Mater ia l  sources  loca ted  in  d ra inage channe ls such as  washes,  
r iverbeds ,  e tc . ,  may exper ience seasona l  var ia t ions  in  the  depth  o f  
ground water .   In  o rder to p roduce the  quant i ty  o f  mater ia l  es t imated  to 
be  ava i lab le ,  the  cont ractor  may be requ i red  to  work  be low the  water  
tab le .  

1001-6 Fences and Cat t le  Guards:  

Where the  hau l  roads  to  mater ia l  sources  c ross  ex is t ing fence l ines  in 
a reas  where  there  is  l i vestock  o f  any  k ind ,  temporary  ca t t le  guards  sha l l  
be  ins ta l led  by  the  cont rac tor  a t  each c ross ing.  

The l i ves tock opera tor  o r  owner  sha l l  be  contac ted  pr io r  to  the  beginn ing 
o f  any opera t ions  and e f fec t ive  measures  sha l l  be  taken and means 
prov ided by  the  cont rac tor  to  p revent  l i ves tock  f rom s t ray ing.  

In  opera t ions  where  cond i t ions  wi l l  ex is t  tha t  a re  dangerous  to  l i ves tock 
o f  any  k ind ,  temporary  cat t le  guards  and fence sha l l  be  ins ta l led  around 
the  p i t  a rea  by  the  cont rac tor  to  p ro tec t  l i ves tock .  

Temporary  ca t t le  guards  and fence ins ta l led by  the  cont rac tor  sha l l  be 
removed and ex is t ing fence d is tu rbed sha l l  be  rep laced or  recons t ruc ted  
and a l l  fence sha l l  be lef t  in  as good cond i t ion as  i t  was  pr io r  to the 
beginn ing o f  work .  

1001-7 Cleaning Up:  

Al l  overburden and o ther  undes i rab le  mater ia ls  removed and a l l  p i les  of  
was te  mater ia ls  resu l t ing f rom opera t ions  in the  source  sha l l  be  hand led 
in  accordance wi th  the  requ i rements  o f  the  landowner  o r  agency  hav ing 
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ju r isd ic t ion  over  the  land,  the  Env i ronmenta l  Ana lys is ,  the  pro jec t -
spec i f i c  Plan  o f  Opera t ion  and Restora t ion ,  i f  appl icab le ,  and a l l  laws,  
ru les  and regu la t ions .  Al l  debr is  sha l l  be  removed and d isposed o f  and,  
i f  d i rec ted ,  a l l  open tes t  ho les  sha l l  be  f i l led .   Un less  o therwise  requ i red ,  
the  s ides  o f  sources  sha l l  be  s loped and smoothed so  tha t  l i ves tock  can 
en ter  and leave the  excavated  area  sa fe ly .   Un less  o therwise  requ i red ,  
a l l  hau l  roads  sha l l  be  ob l i te ra ted  and,  as  fa r  as  p rac t icab le ,  the  ground 
le f t  in  as  good cond i t ion  as  i t  was  pr io r  to  hau l ing.  

1001-8 Method of  Measurement  and Basis  of  Payment:  

Except  as  may be  o therwise  spec i f ica l ly  p rov ided fo r  in  th is  sec t ion  or  
e lsewhere ,  no  measurement  o r  d i rec t  payment wi l l  be  made fo r  any  cos ts 
invo lved in  the  procur ing o f  mater ia ls .   Such cos ts sha l l  be  cons idered 
as  inc luded in  the  cos t  o f  con t rac t  i tems. 

SECTION 1002 PAINT:  

1002-1 Genera l  Requirements:  

Al l  pa in ts  spec i f ied here in  sha l l  be ready-mixed at  the  manufac turer 's  
p lan t ,  except fo r  inorgan ic  z inc r ich p r imer ,  wh ich sha l l  be  mixed by the 
fabr ica tor  o r  a t  the  pro ject  s i te  jus t  p r io r  to  app l ica t ion .   A l l  pa in ts  sha l l  
be  s tandard  pa in t  p roducts  o f  the  manufac turer  wi th  pub l ished produc t  
da ta  sheets  and sha l l  comply  in  a l l  de ta i ls  wi th  the  spec i f i ca t ions .  

Ready-mixed pa in t  sha l l  be  homogeneous,  f ree o f  con taminants ,  and 
sha l l  be o f  a  cons is tency su i tab le fo r  the  use  fo r  wh ich  i t  i s  spec i f ied .   
The p igment  sha l l  be  f ine ly  ground and proper ly  d ispersed in  the  veh ic le ,  
accord ing to  the  requ i rements  fo r  the  type  o f  pa in t ,  and th is  d ispers ion 
sha l l  be  such tha t  the  p igment  does  no t  se t t le  apprec iab ly ,  does  no t  cake 
or  th icken in  the  pa in t  con ta iner ,  and does  no t  become granu lar ,  je l led,  
o r  curd led .   Any  se t t lement  o f  p igment  in  the  pa in t  sha l l  be  eas i ly  
d ispersed wi th  a  padd le  so  as  to  p roduce a  smooth un i fo rm pa in t  o f  the 
proper cons is tency .   The manufac turer  sha l l  inc lude in  the  pa in t  the 
necessary  add i t ives  fo r  con t ro l  o f  sagging,  leve l ing,  d ry ing,  d r ie r  
absorp t ion ,  and sk inn ing.  

Lead,  lead  compounds,  so lub le  bar ium compounds,  o r  hexava len t  
chromium compounds sha l l  no t  be  used as raw mater ia ls  in  the pa int  
fo rmulas  spec i f ied under th is  sec t ion ,  and sha l l  no t  be added to  any 
pa in t  fo rmulas  spec i f ied  under  th is  sec t ion .  

The use o f  ha logenated  so lvents  is  no t  permi t ted .  

Pa in t  sha l l  be  fu rn ished in new,  unopened a i r - t igh t  con ta iners ,  wh ich  are 
c lear ly  labe led  wi th  the  exac t  t i t le  o f  the  pa in t ,  Federa l  Spec i f i ca t ion 
number  when app l icab le ,  name and address  o f  the  manufac turer ,  p roduc t  
code,  da te o f  pa in t  manufac ture ,  and the lo t  o r  ba tch  number .   The 
conta iners  sha l l  meet U.S.  Depar tment  o f  Transpor ta t ion Hazardous 
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Mater ia ls  Sh ipp ing Regu la t ions .   Precaut ions  concern ing the  hand l ing 
and the  app l ica t ion  o f  the pa in t  sha l l  be  shown on the  labe l  o f  the  pa in t  
con ta iners .  

A l l  o f  the  pa in ts  o f  any  coat ing sys tem cons is t ing o f  ind iv idua l  pa in ts 
(such as  a  p r imer ,  in te rmed ia te  coat ,  and topcoat ) ,  sha l l  be  made by  the 
same manufac turer ,  and sha l l  be  des igned and so ld to  be  used together 
as  a  sys tem.  

On ly  pa in ts  and pa in t  sys tems approved in accordance wi th 
Subsec t ion  1002-3  o f  the  spec i f i ca t ions  and shown on the  Depar tment ’s  
Approved Produc ts  L is t  (APL)  wi l l  be  a l lowed fo r  use .   Cop ies  o f  the 
most  cur ren t  vers ion  o f  the  APL are  ava i lab le on  the  Depar tment ’s  
webs i te  f rom the  ADOT Research  Center ,  th rough i ts  Produc t  Eva lua t ion 
Program.   Pa in t  supp l ied  by  an  approved manufac turer  wi th  a  d i f fe ren t  
p roduc t  code f rom tha t  wh ich  was prev ious ly  eva lua ted  and approved 
wi l l  requ i re  eva lua t ion  to  de termine i f  i t  i s  acceptab le .  

The cont rac tor  sha l l  submi t  to  the  Engineer  a  Cert i f i ca te  o f  Compl iance 
fo r  each lo t  o r  ba tch o f  pa in t  supp l ied ,  in  accordance wi th  
Subsec t ion  106.05 o f  the spec i f i ca t ions ,  p r io r  to  i ts  use .   Produc t  da ta 
sheets  l is t ing the  pa in t  cons t i tuents  and the i r  p ropor t ions  as  we l l  as 
Mater ia ls  Safe ty  Data  Sheets  (MSDS)  are  requ i red  fo r  each pa int  
mater ia l  supp l ied  pr io r  to  i ts  use .  

Al l  app l icab le  governmenta l  env i ronmenta l  regu la t ions  sha l l  be  adhered 
to  dur ing c leanup and fo r  the  d isposa l  o f  unused pain t .  

1002-2 Paint  Types:  

1002-2 .01 Three-Paint  Coat ing System: 

(A)   Genera l :  

A th ree-pa in t  coa t ing sys tem sha l l  be  fo r  use  on  meta l l i c  sur faces ,  and 
sha l l  inc lude a  pr imer  (Pa in t  Number  1 ) ,  in te rmed ia te  coat  (Pa in t  Number  
2 ) ,  and topcoat  (Pa in t  Number  3 )  f rom the  same sys tem.   A l l  th ree  pa in ts 
sha l l  be water -based,  100 percent  acry l ic  (acry l ic  la tex)  pa in ts ,  un less 
a  non water -based pr imer  is  spec i f ied ,  in  wh ich  case,  the topcoat  and 
in te rmed ia te  coat  must  be a  water -based acry l ic  pa in t .  

Each ind iv idua l  pa in t  shal l  con form to  a l l  o f  the  chemica l  and phys ica l  
charac ter is t ics and propert ies  as dec la red on the manufac turer ’s  p roduc t  
da ta  sheet .   In  add i t ion ,  the  pa in t  co lo r  sha l l  be as  spec i f ied  in  the 
pro jec t  p lans ,  and the  cons is tency  sha l l  be  in  accordance wi th  the  
manufac turer ’s  recommendat ions .   The contrac tor  sha l l  use  the  check ing 
and ca l ib ra t ion  procedures  found in  ASTM D4212 and ver i fy  the  pa in t  
cons is tency  wi th  the  Engineer  p r io r  to  each app l icat ion .  

Each coat ing is  in tended fo r  spray  app l ica t ion .   L imi ted  app l ica t ion  can 
be  made by  brush ing or  ro l l ing i f  approved by  the  Engineer .  
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(B)   Paint  Number  1  -  Pr imer :  

This  pa in t  sha l l  be  used on  b las t  c leaned s tee l  sur faces  fo r  the  f i rs t  coa t  
o f  a  th ree-pa in t  coa t ing wh ich  must  inc lude Pa in t  Number  2  and Pa int  
Number  3  f rom the  same sys tem. 

(C)   Paint  Number  2  -  Intermediate  Coat :  

This  pa in t  fo r  in te rmed ia te  coats  sha l l  be  used on pr imed s tee l  sur faces 
as  the  second coat  o f  a  th ree-pa in t  coa t ing sys tem wh ich  must  inc lude 
Pa in t  Number  1  and Pa in t  Number  3  f rom the  same sys tem.   The pa in t  
sha l l  be  appropr ia te ly  t in ted  to  cont ras t  wi th  the  pr ime coat .  

(D)   Paint  Number  3  -  Topcoat:  

Pain t  fo r  topcoats  sha l l  be used as  the  th i rd  coat  o f  a  th ree-pa in t  coa t ing 
sys tem wh ich  must  inc lude Pa in t  Number  1  and Pa in t  Number  2  f rom the 
same sys tem. 

For  topcoats ,  the  g loss  sha l l  be  as  spec i f ied  on  the  pro jec t  p lans .   The 
ava i lab le  co lo rs  for  topcoats  sha l l  p rov ide  v isua l  matches  to  the  co lors 
g iven in  the Federa l  Standard  No.  595.   The co lo rs sha l l  be  ava i lab le  in  
h igh-gloss  enamels ,  i f  requ i red .  

1002-2 .02 Zinc Rich Pr imer:  

Zinc- r ich  p r imer  sha l l  be  a  so lvent  based,  one-part ,  epoxy  es ter ,  z inc-
r ich  coat ing made to  conta in  no  less  than 89  percent  by  we igh t  o f  z inc 
dus t  in  the  dr ied  f i lm.   Z inc- r ich  p r imer is  su i tab le  fo r  l imi ted  use  on 
cu ts ,  we lds ,  o r  damaged ga lvan ized sur faces ,  as  needed to  res to re  the 
cont inu i ty  o f  ca thod ic  p rotec t ion .   Z inc- r ich  p r imer  sha l l  be  cer t i f ied  by 
the  manufac turer  to  be  compat ib le  wi th  any su i tab le water -based acry l ic  
f in ish  pa in t .  

Z inc- r ich  p r imer  sha l l  be  used where  z inc  pa in t  i s  ca l led  fo r  e lsewhere 
in  the  spec i f i ca t ions .  

1002-2 .03 Inorganic  Zinc-Rich Pr imer:  

Inorgan ic  z inc- r ich  p r imer  sha l l  be  a  so lvent -based th ree-component ,  
inorgan ic ,  e thy l  s i l i ca te ,  z inc- r ich  coat ing fo r  use  on s tee l  sur faces  wh ich 
wi l l  be  exposed to  severe ly  cor ros ive  env i ronments .   The pr imer  sha l l  be 
mixed in  accordance wi th  the  manufac turer ’s  d i rec t ions  by  the  fabr ica tor  
o r  a t  the pro jec t  s i te  jus t  p r io r  to  app l ica t ion .   Inorgan ic  z inc- r ich p r imer 
sha l l  be  made to conta in  no  less  than 80  percent  by  we igh t  o f  z inc  dust  
in  the  dr ied  f i lm,  and sha l l  be  cer t i f ied  by  the  manufac turer  to  fo rm a  
s t rong bond to  p roper ly  c leaned and prepared s tee l  sur faces ,  e i ther 
sandb las ted or  ga lvan ized.   Th is  p r imer sha l l  a lso  be  cer t i f ied by  the 
manufac turer  to  be  compat ib le  wi th  any  su i tab le water -based acry l ic  
f in ish  pa in t .  
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1002-2 .04 Alkyd Pr imer:  

Alkyd  pr imer  sha l l  be  so lvent -based,  and sha l l  be  des igned fo r  fe r rous 
meta l  sur faces  where  there  are  rus t ing issues  wh ich  ru le  ou t  the  use  o f  
a  water -based pr imer .   Such sur faces  may inc lude ornamenta l  i ron ,  
tanks ,  fabr ica ted  par ts ,  handra i ls ,  and ob jec ts  re fe r red  to  as  “b lack 
s tee l . ”   A lkyd  pr imer  sha l l  be  cer t i f ied  by  the manufac turer  to  be 
compat ib le  wi th  any  su i tab le  water -based acry l ic  f in ish  pa in t .  

1002-2 .05 Direct - to-Meta l  (DTM) Combinat ion Pr imer  and Finish 
Paint :  

This  pa in t  sha l l  be  a  water -based acry l ic  pa in t  spec ia l ly  des igned for  
use  as  a  d i rec t - to -meta l  (DTM) pr imer  o r  combina t ion  pr imer  and f in ish .   
The produc t  sha l l  be  cer t i f ied  by  the  manufac turer  to  fo rm a  s t rong bond 
to  p roper ly  c leaned and prepared sur faces  o f  s t ructu ra l  s tee l  and o ther 
meta l l i c  p roduc ts  such as  meta l  bu i ld ings ,  tanks ,  and p ipes .   I t  sha l l  a lso 
be  cer t i f ied  to  bond wi th  o ther  p roper ly  c leaned and prepared sur faces  
such as  ga lvan ized s tee l ,  o i l -based pa in ts ,  and a lkyd  enamels .   When 
used on  fe r rous  meta l  sur faces  where  there  are  rust ing issues ,  the  pa in t  
sha l l  be rus t - inh ib i t i ve .   Di rec t - to -meta l  combina t ion  pr imer  and f in ish  
pa in ts  sha l l  be  des igned to  be  usab le  as  a  complete  two or  th ree  coat  
sys tem.   When used as  a  p r imer  on ly ,  the  pa in t  shal l  be  cer t i f ied  by  the 
manufac turer  to  be  compat ib le  wi th  any  su i tab le water -based acry l ic  
f in ish  pa in t .  

1002-2 .06 Acry l ic  Emuls ion Paint :  

Acry l ic  emuls ion  pa in t  sha l l  be  used on  concre te and masonry  sur faces ,  
and sha l l  be  a  water -based,  100 percent  acry l ic  (acry l ic  la tex)  pa in t .  

Th is  pa in t  may be  t in ted  by  us ing “Un iversa l”  o r  “a l l  purpose” 
concent ra tes .  

The co lo r  o f  the  f ina l  coat  o f  pa in t  sha l l  be  as  ind ica ted  on  the pro jec t  
p lans .   I f  no  co lo r  is  spec i f ied  on  the  p lans ,  the  pa in t  co lo r  sha l l  
approx imate  tha t  o f  pa in t  co lo r  ch ip  No.  30318,  as  spec i f ied  by  Federal  
Tes t  Standard  Number  595,  when app l ied  to  e i ther  a  concre te  tes t  
spec imen measur ing 2  fee t  by  2  fee t ,  o r  to  the  surface  o f  the  concre te 
s t ruc tu re  to  be  pa in ted .  

The Engineer  wi l l  de termine  co lo r  acceptance by  v isua l  inspec t ion .  

1002-3 Sampl ing and Test ing:  

(A)   Genera l :  

Any lo t  o r  ba tch  o f  pa in t  may,  a t  any  t ime,  be  sampled  and tes ted  fo r  
con formance to  the  spec i f i ca t ions  and the  chemica l  and phys ica l  
charac ter is t ics and proper t ies  as dec la red  by  the  manufac turer  on  the 
produc t  da ta  sheets  submi t ted  wi th  the  or ig ina l  samples  used in  the 
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eva lua t ion  and approva l  o f  the produc t .   A lso ,  comple te  coat ing sys tem 
samples  may be  requ i red  a t  any  t ime fo r  fo l low-up eva lua t ion  us ing the  
per fo rmance tes t  method employed in  the  or ig ina l  eva lua t ion fo r  
approva l  o f  the  sys tem. 

(B)   Coat ing Systems for  Structura l  Stee l  and Other  
 Meta l l ic  Surfaces :  

Coat ing sys tems composed o f  the pa in ts  spec i f ied in  Subsec t ions  1002-
2 .01  th rough 1002-2 .05  of  the  spec i f i ca t ions  wi l l  be  tes ted  as  comple te 
sys tems app l ied  to  s tee l  pane ls  and weathered in  accordance wi th  ASTM 
G154,  and exposure  cycle  number  4  o f  ASTM D4587,  in  the  Q-U-V 
Acce le ra ted Weather ing Tes ter ,  u t i l i z ing UVB 313 lamps.  Each sys tem 
sha l l  have an eva lua t ion ra t ing o f  100 or  grea ter  a f te r  2000 hours  o f  
weather ing.  The procedure  is  as  fo l lows: 

(1 )  Pa in t  coa t ings  wi l l  be  appl ied  to  co ld  ro l led  s tee l  pane ls 
(ASTM D609,  Type 3 ,  ASTM A366) .   The pa in t  wi l l  be 
th inned to  75  ±  2  Ku cons is tency  us ing deminera l ized 
water .   Three  coats ,  each approx imate ly  2  mi ls  th ickness 
are  app l ied to  each o f  four  pane ls accord ing to ASTM 
D823.   The four th  coated  pane l  f rom each se t  wi l l  be  
inscr ibed wi th  an  “X”  cu t  to  the  s tee l  subs t ra te  and 
ex tend ing across  the  en t i re  coated  area ;  

(2 )  The exposure  cyc le used wi th  the  weather ing tes te r  sha l l  
be  D =  8  h  UV/60 degree C fo l lowed by  4  h CON/45 
degree C.   One pane l  f rom each se t  o f  four  shal l  be 
removed a t  1000 hours  and another  a t  1500 hours.   The 
las t  two pane ls  sha l l  be  removed a t  2000 hours ;  

(3 )  Pa in t  sys tems wi l l  be  eva lua ted  on  the  bas is  of  s ix  
measures  o f  degradat ion wh ich  may be  found to  occur 
under  the  cond i t ions  o f  exposure .   For  each measure ,  a  
ra t ing sca le  o f  one to f i ve po in ts  wi l l  be app l ied .   A ra t ing  
o f  one po in t  ind ica tes  the poores t  per fo rmance and f ive 
po in ts  ind ica te  the  bes t  per fo rmance.   The ra t ing f rom 
each measure is  mu l t ip l ied  by a  we igh t ing fac to r  wh ich 
represents  the  re la t ive  impor tance o f  tha t  measure .   The 
produc t  is  a  score  fo r  tha t  measure .   The sum of  the 
scores  fo r  a l l  measures is  the  overa l l  score  for  the 
sys tem.   To  be  acceptab le ,  pa in t  sys tems sha l l  have an 
overa l l  score  o f  100 or  h igher ;  

(a )  Crack ing/Flak ing:  ASTM D660,  ASTM D661,  and 
ASTM D772 are  used in  combina t ion to  de termine the  
ra t ing sca le .   A  we igh t ing fac to r  o f  th ree  wi l l  be  
app l ied  to  the  resu l ts  o f  these tes ts ;  

(b )  Bl is te r ing/Flak ing:  ASTM D714 and ASTM D772 are 
used in  combina t ion to  determine the ra t ing sca le .   A  
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we igh t ing  fac to r  o f  th ree  wi l l  be  app l ied  to  the  resul ts  
o f  these tes ts ;  

(c )  Cor ros ion :  A ra t ing sca le  is  der ived  f rom ASTM D610 
fo r  eva lua t ing the  degree o f  rus t ing.   A we igh t ing  
fac to r  o f  th ree  wi l l  be  app l ied  to  the  resu l ts  o f  th is  
tes t ;  

(d )  Cha lk ing/Eros ion :  ASTM D4214 and ASTM D662 are  
used in combina t ion  to determine the  ra t ing sca le .  A 
we igh t ing  fac to r  o f  th ree  wi l l  be  app l ied  to  the  resul ts  
o f  these tes ts ;  

(e )  Adhes ion :  The tape tes t  is  based on  ASTM D3359 and 
the  ra t ing sca le  is  f rom the  Class i f i ca t ion o f  Adhes ion  
Tes t  Resu l ts  under  Tes t  Method B.  A we igh t ing fac to r  
o f  f i ve  wi l l  be  app l ied  to  the  resu l ts  o f  th is  tes t ;  and 

( f )  F lex ib i l i t y :  ASTM D522,  us ing a  1 -1 /4  inch  mandrel ,  
i s  employed to  de termine f lex ib i l i t y .   The degree o f  
c rack ing observed a f te r  bend ing is  used to  de termine 
the  ra t ing sca le .   A we igh t ing fac to r  o f  f i ve  wi l l  be 
app l ied  to  the  resu l ts  o f  th is  tes t .  

(C)   Paint  for  Concrete  and Masonry Surfaces:  

Pain t  fo r  concre te  and masonry  sur faces  wi l l  be  tes ted  in  accordance 
wi th  the  fo l lowing procedures :  

(1 )  Resistance to Accelerated Weather ing:  

The pa in t  wi l l  be  app l ied  to  concre te mor ta r  pane ls and weathered in a 
Q-U-V acce le ra ted  weather ing tes te r ,  accord ing to  ASTM G154,  fo r  2000 
hours  u t i l i z ing UVB-313 lamps,  and exposure  cyc le  number 4  o f  ASTM 
D4587.   The pa in t  weathered in th is  manner sha l l  show no apprec iab le 
change in  co lo r  o r  appearance due to  fad ing,  cha lk ing,  o r  mater ia l  
reac t ion .  

(2 )  Adhesion:  

The pa in t  sha l l  be  app l ied  to  a  concre te  o r  masonry  tes t  sur face 
approved by  the  Engineer ,  in  accordance wi th  the  app l ica t ion  p lan 
spec i f ied  in  Subsec t ion  610-3 .03  o f  the  spec i f i ca t ions .   Af te r  a  min imum 
per iod  o f  30  days  o f  ou tdoor  exposure ,  the  adhes ion  o f  the  pa in t  wi l l  be 
measured.   Tes t ing wi l l  be  per fo rmed in accordance wi th  the 
requ i rements  o f  ASTM D4541,  Method E,  wi th  a  s t rength  o f  a t  leas t  100 
pounds per  square  inch  be ing requ i red .   In  add i t ion ,  tes t ing wi l l  a lso  be 
per fo rmed in  accordance wi th  the  requ i rements  o f  ASTM D3359,  Method 
A,  wi th  a  ra t ing o f  3A or  h igher  be ing requ i red .  
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SECTION 1003 REINFORCING STEEL:  

1003-1 Genera l  Requirements:  

Rein forc ing s tee l  sha l l  be  fu rn ished in  the s izes ,  shapes,  and lengths  
shown on the  p lans  and in  conformance wi th  the  requ i rements  o f  the 
spec i f i ca t ions .  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  Subsec t ion 
106.05 o f  the  spec i f i cat ions  sha l l  be submi t ted  fo r  epoxy coated 
re in fo rc ing bars ,  as  we l l  as  uncoated  re in fo rc ing bars ,  wi re ,  and we lded 
wi re  fabr ic .   In  add i t ion ,  fo r  epoxy  coated  re in fo rc ing bars ,  Cer t i f i ca tes 
o f  Compl iance sha l l  be  requ i red  f rom the  coat ing manufac turer  and 
Cer t i f i ca tes  o f  Ana lys is  sha l l  be  requ i red  f rom the  coat ing app l ica tor .  

When re in fo rc ing s tee l  i s  de l ivered  to the s i te  o f  the work ,  the cont rac tor  
sha l l  fu rn ish  the  Engineer  wi th  a  copy  o f  a l l  sh ipp ing documents .   Each 
sh ipp ing document  sha l l  show the  s izes ,  lengths and we igh ts  o f  the  
re in fo rc ing s tee l  separa te ly  fo r  each s t ruc tu re .  

1003-2 Reinforc ing Bars:  

Except  when used fo r  wi re  t ies  o r  sp i ra ls ,  s tee l  bars  used as 
re in fo rcement  in  concre te  sha l l  be de formed and sha l l  con form to  the 
requ i rements  o f  ASTM A615.   Un less  o therwise  spec i f ied ,  s tee l  bars 
meet ing the  requ i rements  o f  ASTM A706 may be  subs t i tu ted  fo r  ASTM 
A615 s tee l  bars .   When ASTM A706 bars  a re  used, tack  we ld ing o f  the  
re in fo rcement  wi l l  no t  be permi t ted  un less  approved in  wr i t ing by  the  
Engineer .  

Where  shown on the  p lans ,  the  bars  sha l l  be  Grade 60 .  

Where  Grade 60  is  no t  spec i f ied  on  the  p lans ,  Grade 40  sha l l  be used i f  
immedia te ly  ava i lab le .   I f  Grade 40  is  no t  immediate ly  ava i lab le ,  Grade 
60  may be  used exc lus ive ly  o r  in  combina t ion wi th  Grade 40  prov ided 
tha t  the  cond i t ions  under  wh ich  the  grades  are  used in  combina t ion  are 
acceptab le  to  the  Engineer  and fu r ther  p rov ided tha t  there  is  no 
add i t iona l  cos t  to  the  Depar tment .  

1003-3 Wire:  

Stee l  wi re  used as  sp i ra ls  o r  t ies  fo r  re in fo rcement  in  concre te  sha l l  
con form to  the  requ i rements  o f  ASTM A82.  

1003-4 Welded Wire  Fabr ic :  

Welded wi re  fabr ic  used as  re in forcement  in  concre te  and mor ta r  sha l l  
con form to  the  requ i rements  o f  AASHTO M 55.  
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1003-5 Epoxy Coated Reinforc ing Bars:  

1003-5 .01 Steel :  

Stee l  re in fo rc ing bars  sha l l  con form to  the  requ i rements  o f  Subsec t ion 
1003-2  o f  the  spec i f i ca t ions .  

1003-5 .02 Epoxy for  Coat ing:  

A l is t  o f  powdered epoxy  res ins  wh ich  have passed prequa l i f i ca t ion 
tes ts ,  as  descr ibed in  ASTM A775,  "Epoxy  Coated  Stee l  Re in fo rc ing 
Bars" ,  and wh ich  may be  used i f  the  mater ia l  i s  appl ied  and cured  in  the 
same manner  as  tha t  used to  coat  the tes t  bars  in  the  or ig ina l  powder 
p requa l i f i ca t ion  tes t  may be  found on  the  Depar tment ’s  Approved 
Produc ts  L is t .  Cop ies  o f  the  most  cur ren t  vers ion  are  ava i lab le  on  the 
Depar tment ’s  webs i te  f rom the  ADOT Research Center  th rough i ts  
Produc t  Eva lua t ion  Program.  

Prequa l i f i ca t ion  tes t ing may be  per formed by  the  Nat iona l  Bureau of  
Standards ,  Sta te  labora tor ies ,  o r  qua l i f ied  pr iva te  independent 
labora tor ies .  

The powdered epoxy  res in  se lec ted  by  the  cont ractor  and fu rn ished by 
the  manufac turer  sha l l  be o f  the  same mater ia l  and qua l i ty  as  the  res ins 
l i s ted  on  the  Approved Produc ts  L is t .  

The approved powders a re  based on  spec i f ic  re in fo rc ing s tee l  
p repara t ion  and powder app l ica t ion  and cur ing methods  and these 
ident ica l  methods  sha l l  be  fo l lowed dur ing fabr ica t ion .  

The cont rac tor  sha l l  fu rn ish  a  Cer t i f i ca te  o f  Compl iance f rom the  coat ing 
manufac turer ,  con forming to  the  requ i rements  o f  Subsec t ion  106.05  of  
the  spec i f i ca t ions .  The Cer t i f i ca te  o f  Compl iance sha l l  p roper ly  ident i fy  
the  ba tch  and/or  lo t  number ,  mater ia l ,  quant i ty  o f  ba tch ,  da te o f  
manufac ture ,  name and address o f  manufac turer ,  and a  s ta tement  tha t  
the  mater ia l  i s  the  same compos i t ion  as  the  in i t ia l  sample  prequa l i f ied 
fo r  use .   The cer t i f i ca te  sha l l  a lso  s ta te  tha t  p roduc t ion  bars  and 
prequa l i f i ca t ion  bars  have been ident ica l ly  p repared and app l ied  wi th 
epoxy  powders .  

Patch ing or  repa i r  mater ia l ,  compat ib le  wi th  the  coat ing and iner t  in  
concre te ,  sha l l  be  made ava i lab le  by  the  epoxy  coat ing manufac turer .   
Th is  mater ia l  sha l l  be su i tab le  for  repa i rs  made by  the  cont rac tor  o f  
a reas o f  the  coat ing damaged dur ing fabr ica t ion  and/or  hand l ing in  the 
f ie ld .  

1003-5 .03 Appl icat ion of  Coat ing:  

The coat ing app l ica tors  fac i l i t ies  sha l l  be  sub jec t  to  approva l  by  the 
Depar tment .   App l ica t ions fo r  approva l  o f  fac i l i t ies  sha l l  be  made to  the 
Depar tment  by  the  coat ing app l ica tor .  
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The sur face  to  be  coated  sha l l  be  b las t  c leaned in  accordance wi th  the 
requ i rements  o f  the  Soc iety  fo r  Pro tec t ive  Coat ings ,  Sur face  Prepara t ion 
Standard  SSPC SP10,  Near  Whi te  Blas t  Clean ing.  

The powdered epoxy  res in  coat ing sha l l  be  app l ied  to  the  c leaned 
sur face  as  soon as  poss ib le  a f te r  c lean ing and before  v is ib le  ox ida t ion 
occurs .   In  no  case sha l l  more  than e igh t  hours  e lapse be tween c lean ing 
and coat ing.  

The pro tec t ive  epoxy  coat ings  sha l l  be  app l ied by the  e lec t ros ta t ic  spray 
method or  the e lec t ros ta t ic  f lu id ized  bed method in  accordance wi th  the 
recommendat ions  o f  the  coat ing manufac turer .   The epoxy  coat ing may 
be  app l ied  be fore  or  a f te r  fabr ica t ion  o f  the  re in fo rc ing.  

The epoxy  coat ing sha l l  be  app l ied  as  a  smooth  un i fo rm coat .   Af te r  
cur ing,  the  coat ing th ickness  sha l l  be  10  ±  2  mi ls .   Coat ing th ickness  
sha l l  be  cont ro l led by tak ing measurements on a  representa t ive  number 
o f  bars  f rom each produc t ion  lo t .   Coat ing th ickness measurements  sha l l  
be  conducted  by  the  method ou t l ined  in  the  Soc ie ty  fo r  Pro tec t ive 
Coat ings  Pa in t  App l ica t ion  Standard  SSPC PA2.  

The coat ing sha l l  be  checked v isua l ly  a f te r  cure  for  con t inu i ty .   I t  sha l l  
be  f ree  f rom ho les ,  vo ids ,  con taminat ion ,  c racks  and damaged areas .  

The coat ing sha l l  no t  have more  than two ho l idays  (p inho les  no t  v is ib le 
to  the  naked eye)  in  any  l inear  foo t  o f  the  coated  i tem.   A ho l iday  
de tec tor  sha l l  be used,  in  accordance wi th  the  manufac turer 's  
ins t ruc t ions ,  to  check  the coat ing fo r  ho l idays .  

The f lex ib i l i t y  o f  the  coat ing sha l l  be  eva lua ted on  a  representa t ive 
number  o f  bars  se lec ted  f rom each produc t ion  lo t .   The coated  bar  sha l l  
be  bent  120 degrees  (a f ter  rebound)  a round a  6- inch  d iameter  mandre l .   
The bend sha l l  be done a t  a  un i fo rm ra te  and may take  up  to  one minute 
to  comple te .   The tes t  spec imens sha l l  be  a t  thermal equ i l ib r ium between 
68  and 85  degrees  F a t  the  t ime o f  tes t ing.   No c rack ing o f  the coat ing 
sha l l  be  v is ib le  to  the  naked eye on  the  ou ts ide  radius  o f  the  bent  bar .  

The cont rac tor  sha l l  furn ish  a  Cer t i f i ca te  o f  Ana lys is  f rom the  coat ing 
app l ica tor ,  con forming to  the  requ i rements  o f  Subsec t ion  106.05  o f  the 
spec i f i ca t ions ,  wi th each sh ipment o f  coa ted  s teel .   In  add i t ion  to the 
requ i rements  o f  Subsec t ion  106.05  o f  the  spec i f i ca t ions ,  the  Cer t i f i ca te 
o f  Ana lys is  sha l l  s ta te tha t  the coated  i tems and coat ing mater ia l  have 
been tes ted  in  accordance wi th  the  requ i rements  o f  th is  subsec t ion  and 
tha t  the  en t i re  lo t  i s  in  a  fu l ly -cured  cond i t ion .  

The coat ing app l ica tor  sha l l  be  respons ib le fo r  per fo rming qua l i ty  con t ro l  
and tes ts .   Th is  wi l l  inc lude inspec t ion  and tes t ing to  de termine 
compl iance wi th  the  requ i rements  o f  th is  subsect ion  fo r  the  coat ing 
th ickness ,  con t inu i ty  o f  coa t ing,  coa t ing cure ,  and f lex ib i l i t y  o f  coa t ing.  
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The Depar tment  reserves  the  r igh t  to  have i ts  au thor ized  representa t ive 
observe  the  prepara t ion ,  coa t ing and tes t ing o f  the re in fo rcement  bars .   
The representa t ive  sha l l  have f ree  access  to  the  p lan t ,  and any  work 
done when access  has  been den ied  wi l l  be  au tomat ica l ly  re jec ted .  

I f  the  representa t ive e lects ,  lengths  o f  coa ted  bars  may be taken f rom 
the  produc t ion  run  on  a random bas is ,  fo r  tes t ,  eva lua t ion and check 
purposes  by  the  Depar tment .  

1003-5 .04 Shop Repair :  

Epoxy  coated  re in fo rcement  bars  wh ich  do  no t  meet  the  requ i rements 
fo r  coa t ing th ickness ,  cont inu i ty  o f  coa t ing,  coa t ing cure  or  f lex ib i l i t y  o f  
coa t ing sha l l  no t  be  repa ired .  

Re in fo rcement  bars  wi th  these de fec ts  sha l l  be  replaced or  a l te rna te ly ,  
s t r ipped o f  epoxy  coat ing,  rec leaned and recoated in  accordance wi th  
the  requ i rements  o f  th is  spec i f i ca t ion .  

Coat ing breaks  due to  fabr ica t ion  and hand l ing sha l l  be  repa i red  wi th  
pa tch ing mater ia l  i f  the  de fec t ive area exceeds 2 percent o f  the  sur face 
area  o f  the  bar  in  a  1 - foo t  length  and the  damaged spot  is  la rger  than 
1 /4  by  1 /4  inch .  

The repa i r  o f  coa t ing breaks  sha l l  be  l imi ted  to  bars  on  wh ich  the  to ta l  
o f  the  de fec t ive  coat ing areas  does  no t  exceed 5  percent  o f  the  sur face 
area  o f  the re in fo rcement  bar .   Bars wi th  grea ter  than 5  percent  damage 
sha l l  be  rep laced or  a l terna te ly ,  s t r ipped o f  epoxy  coat ing,  rec leaned 
and recoated  in  accordance wi th  the  requ i rements  o f  th is  spec i f i ca t ion .  

SECTION 1004 STRUCTURAL METALS:   

1004-1 Genera l  Requirements:  

Cer t i f i ca tes  o f  Ana lys is  conforming to  the  requ i rements  o f  Subsec t ion 
106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .  

1004-2 Structura l  Stee l :  

Struc tura l  carbon s tee l  sha l l  con form to  the  requ irements  o f  AASHTO 
M 183 (ASTM A36) .  

High  s t rength  low-a l loy  s t ruc tu ra l  co lumbium vanad ium s tee l  sha l l  
con form to  the  requ i rements  o f  AASHTO M 223.  

High  s t rength  low-a l loy  s truc tu ra l  s tee l  up  to  4 inches  th ick  wi th  50 ,000 
pounds per square  inch min imum-y ie ld  po in t  sha l l  con form to  the 
requ i rements  o f  AASHTO M 222 (ASTM A588) .  
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1004-3 Steel  Structura l  Rivets:  

Stee l  s t ruc tu ra l  r i ve ts  sha l l  con form to the  requ i rements  o f  AASHTO 
M 228 (ASTM A502) .  

1004-4 Bol ts ,  Nuts ,  and Washers:  

High s t rength  s t ruc tu ra l  s tee l ,  bo l ts  and washers  sha l l  con form to the 
requ i rements  o f  Sec t ion  604-2 .03  o f  the  spec i f i ca t ions .  

Bo l ts  and nu ts  o ther  than h igh  s t rength  s tee l  bo l ts  sha l l  con form to  the 
requ i rements  o f  ASTM A307,  Grade A.  

Nonheaded anchor  bo l ts ,  e i ther  s t ra igh t  o r  swaged,  to  be  used fo r  
s t ruc tu ra l  anchorage,  sha l l  con form to  the  requ i rements  o f  AASHTO 
M 183 (ASTM A36) .  

1004-5 Steel  Forgings:  

Carbon s tee l  forg ings  sha l l  con form to  the  requ i rements  o f  AASHTO 
M 102 (ASTM A668,  Class  C) .  

1004-6 Cast ings:  

Carbon s tee l  cas t ings  sha l l  con form to  the  requ i rements  o f  AASHTO 
M 103 (ASTM A27,  Grade 65-35) .   Gray  i ron  cas t ings  sha l l  con form to 
the  requ i rements  o f  AASHTO M 105 (ASTM A48,  Class  30B) .   Ma l leab le 
i ron  cas t ings  sha l l  con form to  the  requ i rements  o f  ASTM A47,  Grade 
35018. 

Dra inage s t ruc tu re  cas t ings  sha l l  con form to  the  requ i rements  o f  
AASHTO M 306.   The we igh t  o f  a luminum covers  sha l l  no t  be  less  than 
150 pounds.  

1004-7 Cast  Bronze and Copper -Al loy  Plates:  

Cast  b ronze bear ing and expans ion  p la tes sha l l  con form to the 
requ i rements  o f  AASHTO M 107 (ASTM B22,  Copper  Al loy  UNS 
No.  C 91100) .   Ro l led  copper -a l loy  bear ing and expans ion  p la tes  sha l l  
con form to the  requ i rements  o f  AASHTO M 108 (ASTM B100,  Copper 
Al loy  UNS No.  C 51000 and No.  C 51100) .  

1004-8 Steel  Tubes:  

Stee l  tubes ,  low-carbon,  tapered fo r  s t ruc tu ra l  use sha l l  con form to  the 
requ i rements  o f  ASTM A595,  Grade A.  
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1004-9 Steel  Pipe:  

Stee l  p ipe  sha l l  con form to  the  requ i rements o f  ASTM A53,  Grade B,  
Type E or  S,  except  hydros ta t ic  tes t ing wi l l  no t  be  requ i red .  

SECTION 1005 BITUMINOUS MATERIALS:  

1005-1 Genera l  Requirements:  

Bi tuminous  mater ia ls  sha l l  con form,  when tes ted  in  accordance wi th  the 
tes ts  here ina f te r  enumera ted ,  to  the  fo l lowing requ i rements ,  as 
app l icab le ,  fo r  the  types  and grades  des ignated  and used. 

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  
Subsec t ion  106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .  

1005-2 Sampl ing of  Bi tuminous  Mater ia l :  

Sampl ing o f  b i tuminous  mater ia l  sha l l  con form to the  requ i rements  of  
Ar izona Tes t  Method 103.  Samples  sha l l  be  taken by  the  cont rac tor  and 
wi tnessed by  the  Engineer .   The po in t  o f  sampl ing and the  number  o f  
samples  wi l l  be  spec i f ied  by  the  Engineer .  

The cont rac tor  sha l l  p rov ide  conven ien t  fac i l i t ies  fo r  ob ta in ing accura te 
samples  o f  b i tuminous  mater ia l .  

1005-3 Bi tuminous Mater ia l  Requirements:  

1005-3 .01 Asphal t  Cement:  

Aspha l t  cement sha l l  be a  per fo rmance grade (PG)  aspha l t  b inder 
conforming to  the  requ i rements  o f  AASHTO M 320.  The pressure aging  
tempera ture  sha l l  be  as  spec i f ied  be low:  

PG Asphal t  Binder  Pressure  Aging 
Temperature  

PG 76-XX or  PG 70-XX 110 ºC 
PG 64-XX,  PG 58-XX,  o r  PG 52-XX 100 ºC 

 
I f  PG 76-22 TR+ aspha l t  b inder  is  used, i t  sha l l  con form to  the 
requ i rements  o f  Tab le  1005-1a. 

I f  PG 70-22 TR+ aspha l t  b inder  is  used, i t  sha l l  con form to  the 
requ i rements  o f  Tab le  1005-1b. 

I f  PG 64-28 TR+ aspha l t  b inder  is  used, i t  sha l l  con form to  the 
requ i rements  o f  Tab le  1005-1c .  
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I f ,  dur ing aspha l t ic  concre te  p roduc t ion ,  i t  is  de termined by tes t ing tha t  
aspha l t  cement  fa i ls  to  meet  the  requ i rements  fo r  the  spec i f ied  grade,  
the  aspha l t ic  concre te  represented  by  the  cor respond ing tes t  resu l ts  
sha l l  be  eva lua ted  fo r  acceptance.   Shou ld  the  aspha l t ic  concre te  be 
a l lowed to  remain  in  p lace ,  the  cont rac t  un i t  p r ice  fo r  aspha l t  cement 
wi l l  be  ad jus ted  by  the  percentage shown in Tab le 1005-1 .   Shou ld  the 
aspha l t  cement  be  in  re jec t  s ta tus ,  the  cont rac tor  may,  wi th in  15  days  o f  
rece iv ing no t ice  o f  the  re jec t  s ta tus  o f  the asphal t  cement ,  supp ly an 
engineer ing ana lys is  o f  the  expec ted  per fo rmance o f  the  aspha l t ic  
concre te  in  wh ich  the  aspha l t  cement  is  incorpora ted .   The engineer ing 
ana lys is  sha l l  de ta i l  any  proposed cor rec t ive  ac t ion  and the  an t ic ipa ted 
e f fec t  o f  such cor rec t ive  ac t ion  on  the  per fo rmance.   Wi th in  th ree 
work ing days ,  the  Engineer  wi l l  de termine  whether o r  no t  to accept  the 
cont rac tor ’s  p roposa l .   I f  the  proposa l  is  re jec ted ,  the  aspha l t ic  concre te 
sha l l  be  removed and rep laced wi th  aspha l t ic  concre te  meet ing the 
requ i rements  o f  the  app l icab le  spec i f i ca t ions  a t  no  add i t iona l  expense 
to  the  Depar tment .   I f  the  cont rac tor ’s  p roposa l  is  accepted ,  the 
aspha l t ic  concre te  sha l l  remain  in  p lace  a t  the  app l icab le percent  of  
con t rac t  un i t  p r ice  a l lowed,  and any  necessary  cor rec t ive  ac t ion  sha l l  be 
per fo rmed a t  no  add i t ional  cos t  to  the  Depar tment .  

1005-3 .02 Liquid Asphal t :  

L iqu id  aspha l t  sha l l  con form to  the  requ i rements  o f  AASHTO M 82,  Cut -
back  Aspha l t  (Med ium Cur ing Type) .  

Ad jus tments  in  the  cont rac t  un i t  p r ice ,  in  accordance wi th  the 
requ i rements  o f  Tab le  1005-2 ,  wi l l  be  made fo r  quant i t ies  o f  mater ia l  
represented  by  the  cor respond ing tes t  resu l ts .  

1005-3 .03 Emuls i f ied Asphal t :  

Emuls i f ied  aspha l t  sha l l  con form to  the  requ i rements  o f  Tab le  1005-3  fo r  
An ion ic  Rap id  Set  (RS-1 ,  RS-2) ,  An ion ic  Slow Set  (SS-1) ,  Cat ion ic  Rap id  
Set  (CRS-1,  CRS-2)  and Cat ion ic  Slow Set  (CSS-1 ) .  

Po lymer ized Cat ion ic  Rap id  Set  (CRS-2P)  emu ls i f ied  aspha l t  sha l l  
con form to  the  requ i rements  o f  Tab le  1005-3a. 

Po lymer ized High  Floa t  (HFE-150P)  and (HFE-300P)  emuls i f ied  aspha l t  
sha l l  con form to  the  requ irements  o f  Tab le  1005-3b.  

Emuls i f ied  aspha l ts  sha l l  be  homogeneous.   I f  emuls i f ied  aspha l t  has 
separa ted ,  i t  sha l l  be  thorough ly  mixed to  ensure  homogene i ty .  I f  
emuls i f ied  aspha l t  has  separa ted  due to  f reez ing,  i t  sha l l  no t  be  used.  
Emuls i f ied  aspha l t  sha l l  no t  be  used a f te r  30  days  f rom de l ivery .  
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The cont rac t  un i t  pr ice wi l l  be  ad jus ted ,  to  the  neares t  cen t ,  for  
quant i t ies  o f  emuls i f ied  aspha l t  wh ich  do  no t  meet  the  spec i f ied  min imum 
percent  res idue.   The ad jus ted  cont rac t  un i t  p r ice  wi l l  be  de termined by 
the  fo l lowing:  

 

 

 
1005-3 .04 Emuls i f ied Asphal t  (Specia l  Type) :  

Emuls i f ied  aspha l t  (spec ia l  type)  sha l l  cons is t  o f  Type SS-1  or  CSS-1  
d i lu ted  wi th  water  to  p rov ide  an aspha l t  con ten t  no t  less  than 26  percent .   
The water  used sha l l  be  po tab le .  The mater ia l  sha l l  no t  be d i lu ted  in  the  
f ie ld .  

1005-3 .05 Recycl ing Agents:  

Recyc l ing agents  sha l l  con form to  the  requ i rements o f  Tab le  1005-4 .  

1005-3 .06 Emuls i f ied Recycl ing Agents:  

Emuls i f ied  recyc l ing agents  sha l l  con form to  the  requ i rements  o f  
Tab le  1005-5 .  

The cont rac t  un i t  pr ice wi l l  be  ad jus ted ,  to  the  neares t  cen t ,  for  
quant i t ies  o f  emuls i f ied  recyc l ing agent  wh ich  do  no t  meet  the  spec i f ied 
min imum percent  res idue.   The ad jus ted  cont rac t  un i t  p r ice  wi l l  be 
de termined by  the  fo l lowing:  

 

 

 

 
1005-3 .07 Other  Requirements:  

Other  requ i rements  fo r  b i tuminous  mater ia ls  sha l l  con form to  the 
requ i rements  o f  Tab le  1005-6 .  

[ ]Price  Unit  Contract  x  

Residue  Percent  
Minimum  Specified

Testing From  
Residue  Percent

    
Price  Unit      
Contract  Adjusted



















=








[ ]Price  Unit  Contract  x  

Residue  Percent  
Minimum  Specified

Testing From  
Residue  Percent

    
Price  Unit      
Contract  Adjusted



















=







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TABLE 1005-1 
ASPHALT BINDER ADJUSTMENT TABLE 

Test  Property  AASHTO 
Test  Method Test  Resul t  

Percent  of  
Contract  Uni t  
Pr ice  Al lowed 

Dynamic  Shear  
o f  Or ig ina l  
B inder :  
G* /Sin  δ ,  kPa  

T 315 

≥  1 .00 
0 .90-0 .99 
0 .70-0 .89 

<  0 .70 

100 
95 
85 

70  (1 )  

Dynamic  Shear  
o f  RTFO B inder :  
G* /Sin  δ ,  kPa  

T 315 

≥  2 .20 
2 .00-2 .19 
1 .60-1 .99 

<  1 .60 

100 
95 
85 

70  (1 )  

Dynamic  Shear  
o f  PAV Binder :  
G*Sin  δ ,  kPa  

T 315 

≤  5000 
5001-5500 
5501-7000 
7001-8000 

>  8000 

100 
95 
85 
75 

65  (1 )  

Creep St i f fness  
o f  PAV Binder :   
S,  Mpa 

T 313 

≤  300 
301-330 
331-450 
451-600 

>  600 

100 
95 
85 
75 

65  (1 )  

m-va lue  a t  
60  sec .  T 313 

≥  0 .300 
0 .270-0 .299 
0 .230-0 .269 

<  0 .230 

100 
95 
80 

65  (1 )  
Notes :  
 
(1 )  Re jec t  Sta tus :  The pay  ad jus tment  app l ies  i f  a l lowed to  remain  in 

p lace .  

(2 )  Spec i f ied  proper t ies  in  AASHTO M 320 fo r  f lash  poin t ,  v iscos i ty  a t  
135 °C,  and mass loss  are  no t  cons idered per fo rmance re la ted .   
Spec i f i ca t ion  de f ic ienc ies fo r  these proper t ies  sha l l  be  cause fo r  
a  work  s toppage un t i l  spec i f i ca t ion  proper t ies  a re  met ,  bu t  wi l l  no t  
be  cause fo r  a  pay  ad jus tment .  

(3 )  Shou ld  the  b i tuminous  mater ia l  be  de f ic ien t  on  more  than one 
proper ty ,  the  pay  ad jus tment  wi l l  be  the  grea tes t  reduc t ion  to  the 
cont rac t  un i t  p r ice  spec i f ied  cons ider ing ind iv idua l  tes t  resu l ts .  

(4 )  The in fo rmat ion  presented  in  th is  tab le  does  no t  app ly  to  aspha l t  
cement  used fo r  tack  coats .  
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TABLE 1005-1a 
PG 76-22 TR+ ASPHALT BINDER 

Test  Property  Test  
Method 

Requiremen
t  

Test  
Resul t  

Percent  
of  

Contract  
Uni t  

Pr ice  
Al lowed 

Solub i l i t y  in  
Tr ich lo roe thy lene,  
%,  min imum 

ASTM 
D2042 97 .5 - - - - -  - - - - -  

So f ten ing Po in t ,  
ºC,  min imum 

AASHTO 
T 53  60 

≥ 60  
57-59 
<  57 

100 
85 

70  (1 )  
Elas t ic  Recovery ,  
@ 10 ºC,  %,  
min imum 

AASHTO 
T 301 55 

≥ 55  
50-54 
<  50 

100 
85 

70  (1 )  
Phase Angle  (δ ) ,  @ 
76 ºC @ 10 
rad /sec ,  degrees ,  
max imum 

AASHTO 
T 315 75 

≤ 75  
76-83 
>  83 

100 
85 

65  (1 )  

Notes :  
 
(1 )  Re jec t  Sta tus :  The pay  ad jus tment  app l ies  i f  a l lowed to  remain  in           

p lace .  

(2 )  PG 76-22 TR+ aspha l t  b inder  sha l l  con ta in a  min imum of  8  percent 
c rumb rubber and a min imum of  2 percent SBS (s ty rene-butad iene-
s ty rene)  po lymer .  

(3 )  PG 76-22 TR+ aspha l t  b inder  sha l l  con form to  the  requ i rements  o f  
AASHTO M 320 and,  in  add i t ion ,  sha l l  meet  the  requ i rements 
spec i f ied  above. 

(4 )  Tab le  1005-1  wi l l  a lso  app ly  fo r  PG 76-22 TR+ aspha l t  b inder .  

(5 )  Shou ld  the  b i tuminous mater ia l  be de f ic ien t  on more  than one of  
the  proper t ies  l i s ted  in Tab les  1005-1  and 1005-1a,  the  pay 
ad jus tment  wi l l  be  the  grea tes t  reduc t ion  to  the  cont rac t  un i t  p r ice 
spec i f ied  cons ider ing ind iv idua l  tes t  resu l ts .  

(6 )  The pressure  aging tempera ture  fo r  PG 76-22 TR+ aspha l t  b inder 
sha l l  be  110 ºC.  

(7 )  The c rumb rubber  sha l l  be  der ived  f rom process ing who le  scrap 
t i res  o r  shredded t i re  mater ia ls .   The t i res  f rom wh ich  the c rumb 
rubber  is  p roduced sha l l  be  taken f rom automobi les ,  t rucks ,  or  
o ther  equ ipment owned and opera ted  in  the  Un i ted  Sta tes .   The 
process ing sha l l  no t  p roduce,  as  a  waste  produc t ,  cas ings  or  o ther 
round t i re  mater ia l  tha t  can  ho ld  water  when s to red  or  d isposed o f  
above ground. 
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TABLE 1005-1b 
PG 70-22 TR+ ASPHALT BINDER 

Test  Property  Test  
Method Requirement  Test  

Resul t  

Percent  
of  

Contract  
Uni t  

Pr ice  
Al lowed 

Solub i l i t y  in  
Tr ich lo roe thy lene,  
%,  min imum 

ASTM 
D2042 97 .5 - - - - -  - - - - -  

So f ten ing Po in t ,  ºC,  
min imum 

AASHTO 
T 53  54 

≥ 54  
51  -  53 

<  51 

100 
85 

70  (1 )  

Elas t ic  Recovery ,  @ 
10 ºC,  %,  min imum 

AASHTO 
T 301 55 

≥ 55  
50-54 
<  50 

100 
85 

70  (1 )  
Phase Angle  (δ ) ,  @ 
70 ºC @ 10 rad /sec ,  
degrees ,  max imum 

AASHTO 
T 315 75 

≤ 75  
76-83 
>  83 

100 
85 

65  (1 )  
Notes :  

(1 )  Re jec t  Sta tus :  The pay  ad jus tment  app l ies  i f  a l lowed to  remain  in 
p lace .  

(2 )  PG 70-22 TR+ aspha l t  b inder  sha l l  con ta in a  min imum of  8  percent 
c rumb rubber and a min imum of  2 percent SBS (s ty rene-butad iene-
s ty rene)  po lymer .  

(3 )  PG 70-22 TR+ aspha l t  b inder  sha l l  con form to  the  requ i rements  o f  
AASHTO M 320 and,  in  add i t ion ,  sha l l  meet  the  requ i rements 
spec i f ied  above.  

(4 )  Tab le  1005-1  wi l l  a lso  app ly  fo r  PG 70-22 TR+ aspha l t  b inder .  

(5 )  Shou ld  the  b i tuminous mater ia l  be de f ic ien t  on more  than one of  
the  proper t ies  l i s ted  in Tab les  1005-1  and 1005-1b,  the  pay 
ad jus tment  wi l l  be  the  grea tes t  reduc t ion  to  the  cont rac t  un i t  p r ice 
spec i f ied  cons ider ing ind iv idua l  tes t  resu l ts .  

(6 )  The pressure  aging tempera ture  fo r  PG 70-22 TR+ aspha l t  b inder 
sha l l  be  110 °C. 

(7 )  The c rumb rubber  sha l l  be  der ived  f rom process ing who le  scrap 
t i res  o r  shredded t i re  mater ia ls .   The t i res  f rom wh ich  the c rumb 
rubber  is  p roduced sha l l  be  taken f rom automobi les ,  t rucks ,  or  
o ther  equ ipment owned and opera ted  in  the  Un i ted  Sta tes .   The 
process ing sha l l  no t  p roduce,  as  a  waste  produc t ,  cas ings  or  o ther 
round t i re  mater ia l  tha t  can  ho ld  water  when s to red  or  d isposed o f  
above ground. 
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TABLE 1005-1c 
PG 64-28 TR+ ASPHALT BINDER 

Test  Property  Test  
Method Requirement  Test  

Resul t  

Percent  
of  

Contract  
Uni t  

Pr ice  
Al lowed 

Solub i l i t y  in  
Tr ich lo roe thy lene,  
%,  min imum 

ASTM 
D2042 97 .5 - - - - -  - - - - -  

So f ten ing Po in t ,  ºC,  
min imum 

AASHTO 
T 53  50 

≥ 50  
47  -  49 

<  47 

100 
85 

70  (1 )  

Elas t ic  Recovery ,  @ 
10 ºC,  %,  min imum 

AASHTO 
T 301 55 

≥ 55  
50-54 
<  50 

100 
85 

70  (1 )  
Phase Angle  (δ ) ,  @ 
64 ºC @ 10 rad /sec ,  
degrees ,  max imum 

AASHTO 
T 315 75 

≤ 75  
76-83 
>  83 

100 
85 

65  (1 )  
Notes :  
 
(1 )  Re jec t  Sta tus :  The pay  ad jus tment  app l ies  i f  a l lowed to  remain  in 

p lace .  

(2 )  PG 64-28 TR+ aspha l t  b inder  sha l l  con ta in  a  min imum of  8% crumb 
rubber  and a  min imum of  2  percent  SBS (s ty rene-butad iene-
s ty rene)  po lymer .  

(3 )  PG 64-28 TR+ aspha l t  b inder  sha l l  con form to  the  requ i rements  o f  
AASHTO M 320 and,  in  add i t ion ,  sha l l  meet  the  requ i rements 
spec i f ied  above.  

(4 )  Tab le  1005-1  wi l l  a lso  app ly  fo r  PG 64-28 TR+ aspha l t  b inder .  

(5 )  Shou ld  the  b i tuminous mater ia l  be de f ic ien t  on more  than one of  
the  proper t ies  l i s ted  in Tab les  1005-1  and 1005-1c ,  the pay 
ad jus tment  wi l l  be  the  grea tes t  reduc t ion  to  the  cont rac t  un i t  p r ice 
spec i f ied  cons ider ing ind iv idua l  tes t  resu l ts .  

(6 )  The pressure  aging tempera ture  fo r  PG 64-28 TR+ aspha l t  b inder 
sha l l  be  100 °C. 

(7 )  The c rumb rubber  sha l l  be  der ived  f rom process ing who le  scrap 
t i res  o r  shredded t i re  mater ia ls .   The t i res  f rom wh ich  the c rumb 
rubber  is  p roduced sha l l  be  taken f rom automobi les ,  t rucks ,  or  
o ther  equ ipment owned and opera ted  in  the  Un i ted  Sta tes .   The 
process ing sha l l  no t  p roduce,  as  a  waste  produc t ,  cas ings  or  o ther 
round t i re  mater ia l  tha t  can  ho ld  water  when s to red  or  d isposed o f  
above ground. 
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TABLE 1005-2 
MC LIQUID ASPHALT PAY ADJUSTMENT TABLE 

Grade 
Kinemat ic  Viscosi ty  (AASHTO T 

201) :  
Cent is tokes,  Deviat ions  

Percent  of  
Contract  Uni t  
Pr ice  Al lowed 

70 

70  -  140 
63  -  69  or  141 -  154 
52  -  62  or  155 -  175 

Less  than 52  or  grea ter  than 175 

100 
90 
75 

60  (1 )  

250 

250 -  500 
225 -  249 or  501 -  550 
187 -  224 or  551 -  625 

Less  than 187 or  grea ter  than 625 

100 
90 
75 

60  (1 )  

800 

800 -  1600 
720 -  799 or  1601 -  1760 
600 -  719 or  1761 -  2000 

Less  than 600 or  grea ter  than 2000 

100 
90 
75 

60  (1 )  

3000 

3000 -  6000 
2700 -  2999 or  6001 -  6600 
2250 -  2699 or  6601 -  7500 

Less  than 2250 or  grea ter  than 7500 

100 
90 
75 

60  (1 )  
Note :  
 
(1 )  Re jec t  Sta tus :  The pay  ad jus tment  app l ies  i f  a l lowed to  remain  in  

p lace .  

(2 )  Since  vo la t i le  so lvents  u t i l i zed  in  the  manufac ture o f  MC L iqu id  
Aspha l t  may vo la t i l i ze  in  vary ing amounts  dur ing t ranspor t ing,  
hand l ing,  and s to rage opera t ions ,  whenever such L iqu id  Aspha l ts  
a re  used fo r  p r ime coats  o r  cur ing sea ls ,  dev ia t ions  f rom the 
max imum spec i f i ca t ion  l imi ts  grea ter  than those l i s ted  may be 
permi t ted  when jus t i f ied .   In  such cases ,  when mater ia l  i s  a l lowed 
to  remain in  p lace ,  60  percent  o f  the cont rac t  un i t  p r ice  is  a l lowed. 
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TABLE 1005-3 
EMULSIFIED ASPHALTS 

Tests  on 
Emuls ion 

Test  
Method 

(1 )  

Requirement  
RS-1  CRS-1 RS-2  CRS-2 SS-1  CSS-1  

 V iscos i ty :  
 Saybo l t  Furo l ,  
 seconds,  range 
  77  °F 
  122 °F 

 
 

T 59  

 
 
 

20-100 

 
 
 
 

20-100 

 
 
 
 

50-400 

 
 
 
 

50-400 

 
 
 

20-100 

 
 
 

20-100 

 Set t lement :   
  5  days ,  %,   
  max imum 

 
T 59  

 
5  

 
5  

 
5  

 
5  

 
5  

 
5  

 S ieve :  
  Reta ined 
  on  No.  20 ,  
  %,  max imum 

T 59(2)  

0 .10 0 .10 0 .10  0 .10 0 .10 
 Par t ic le  
 Charge T 59   Pos .   Pos .   Pos .  

(3 )  
 Demuls iab i l i t y :   
  35  mL,  0 .02  N 
  ca lc ium 
  ch lo r ide  %, 
  min imum 

T 59  
 
 

60 
 

 
 

60 
   

 C lass i f i ca t ion :   
  Uncoated 
  par t ic les ,  %, 
  min imum 

Ar izona 
Tes t  

Method 
502 

    
 

55 

  

 Res idue:  (4 )  
  Res idue,  %,  
  min imum (5)   

55 60 63 65 57 57 

Notes :  
 
(1 )  T 59  is  AASHTO.  

(2 )  Dis t i l led  water  sha l l  be  used.   Two percent  sod ium o lea te  so lu t ion 
wi l l  no t  be  accepted .  

(3 )  I f  the  Par t ic le  Charge Tes t  resu l t  i s  inconc lus ive ,  mater ia l  hav ing 
a  max imum pH va lue  o f  6 .7  wi l l  be  acceptab le .  

(4 )  Res idue wi l l  be  ob ta ined in  accordance wi th  the  requ i rements  o f  
Ar izona Tes t  Method 504 and sha l l  con form to  a l l  the  
requ i rements  o f  AASHTO M 320 fo r  PG 64-16,  except  tha t  fo r  
CRS-2 the  dynamic  shear (G* /Sin  δ )  on  the  or ig ina l  res idue sha l l  
be  a  min imum of  1 .00  kPa and a  max imum of  1 .50  kPa.  

(5 )  Res idue by  evapora t ion  may be  de termined in  accordance wi th  
the  requ i rements o f  Ar izona Tes t  Method 512;  however ,  in  case 
o f  d ispu te ,  AASHTO T 59  wi l l  be  used. 
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TABLE 1005-3a 
POLYMERIZED CATIONIC RAPID SET (CRS-2P)  EMULSIFIED          

ASPHALT (1)  
Tests  on Emuls ion:  Test  Method Requirement  

Viscos i ty ,  Saybo l t  Furo l  seconds @ 
50 ºC (122 ºF) ,  range AASHTO T 59 100-400 

Storage Stab i l i t y ,  24  hours ,  
% max imum AASHTO T 59 1  

Demuls ib i l ty ,  35  mL o f  0 .8% DSS,  % 
min imum AASHTO T 59 40 

Par t ic le  Charge Tes t  AASHTO T 59 Pos i t i ve  
Sieve  Tes t ,  re ta ined on  850 µm (No.  
20) ,  % max imum AASHTO T 59 0 .10 

Res idue f rom Dis t i l la t ion  to  
176.7  ºC (350 ºF) ,  % min imum AASHTO T 59 66 

Oi l  Dis t i l la te  to  176.7  ºC 
(350 ºF) ,  Vo lume o f  Emuls ion ,  
% max imum 

AASHTO T 59 0 .5 

Tests  on Residue f rom Dist i l la t ion:   

Penet ra t ion ,  25  ºC (77  ºF) ,  100 
grams,  5  seconds,  range in  0 .1  mm AASHTO T 49 40-100 

Duct i l i t y ,  4  ºC (39 .2  ºF) ,  10  
mm/minute ,  cm,  min imum AASHTO T 51 35 

Elas t ic  Recovery  by  means o f  
Duc t i lometer ,  25  ºC (77  ºF) ,  
% min imum 

AASHTO T 
301 (2 )  55 

Notes :  

(1 )  The in t roduc t ion  o f  po lymer  sha l l  occur  be fore  emuls i f i ca t ion .  

(2 )  Tes t ing sha l l  be  per fo rmed on res idue by d is t i l la t ion ,  no t  on 
res idue by  oven evapora t ion .  
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TABLE 1005-3b 
POLYMERIZED HIGH FLOAT EMULSIFIED ASPHALT (1)  

Tests  on Emuls ion:  Test  Method Requirement  
HFE-150P HFE-300P 

Viscos i ty ,  Saybo l t  Furo l  
seconds @ 50 ºC 
(122 ºF) ,  range 

AASHTO T 59 50-400 50-400 

Sieve  tes t ,  re ta ined on  850 
µm (No.  20) ,  % max imum AASHTO 59 (2 )  0 .10 0 .10 

Storage Stab i l i t y ,  24  
hours ,  % max imum AASHTO T 59 1  1  

Res idue f rom Dis t i l la t ion  
to  204.4  ºC (400 ºF) ,  
% min imum 

AASHTO T 59 65 65 

Oi l  Dis t i l la te  to  176.7  ºC 
(350 ºF) ,  Vo lume o f  
Emuls ion ,  % max imum 

AASHTO T 59 7 .0 7 .0 

Tests  on Residue f rom 
Dist i l la t ion:   

Penet ra t ion ,  25  ºC 
(77  ºF) ,  100 grams,  5  
seconds,  range in  0 .1  mm 

AASHTO T 49 150-300 300 + 

Floa t  Tes t  a t  60  ºC 
(140 ºF) ,  seconds,  
min imum 

AASHTO T 50 1200 1200 

Duct i l i t y ,  25  ºC (77  ºF) ,  
5  cm/minute ,  cm,  min imum AASHTO T 51 100 N/A 

Elas t ic  Recovery  by  means 
o f  Duc t i lometer ,  
4  ºC (39 .2  ºF) ,  % min imum 

AASHTO T 301 
(3 )  25 25 

Notes :  

(1 )  The in t roduc t ion  o f  po lymer  sha l l  occur  be fore  emuls i f i ca t ion .  

(2 )  Dis t i l led  water  sha l l  be  used.   Two percent  sod ium o lea te  so lu t ion 
wi l l  no t  be  accepted .  

(3 )  Tes t ing sha l l  be  per fo rmed on res idue by  d is t i l la t ion .  Tes t ing on 
res idue by  oven evapora t ion  wi l l  no t  be  accepted .  
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TABLE 1005-4 
RECYCLING AGENTS 

Tests  On 
Recycl ing 

Agent  
Test 

Method 
Requirement  

RA-1  RA-5  RA-25 RA-75 
Min.  Max.  Min .  Max.  Min .  Max.  Min .  Max.  

Viscos i ty :  
140°F,  
cent is tokes 

AASHTO
T 201 100 200 200 800 1000 4000 5000 10000 

Flash  Po in t :  
Cleve land 
Open Cup,  
°F,  min imum 

AASHTO
T 48 340  375  425  450  

Satura te  by  
we igh t :  % 

ASTM 
D2007  30  30  30  30 

Tes t  on  
Res idue:  
Weigh t  
Change,  % 

AASHTO 
T 240  6 .5  4   3   2  

Viscos i ty  
Rat io :  (1 )    3   3   3   3  

Notes :  

(1 )  Viscos i ty  Rat io :  

V iscos i ty  o f  res idue a t  140 °F,  cen t is tokes 
Viscos i ty  o f  recyc l ing agent  a t  140 °F,  cen t is tokes 
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TABLE 1005-5 
EMULSIFIED RECYCLING AGENTS 

Tests  on 
Emuls i f ied 
Recycl ing 

Agent  

AASHTO 
Test  

Method 
Except  as  

Shown 

Requirement  

ERA-1 ERA-5 ERA-25 ERA-75 

Viscos i ty :  
Saybo l t  Furo l ,  
77  °F,  seconds 
range 

T 59  15  -  40 15  -  100 15  -  100 15  -  100 

Misc ib i l i t y  T 59  Passes Passes Passes Passes 
Sieve  Tes t :  
%,  max imum T 59  (1 )  0 .10 0 .10 0 .10 0 .10 

Par t ic le  Charge T 59  Pos i t i ve  Pos i t i ve  Pos i t i ve  Pos i t i ve  
Res idue:  (2 )  
Res idue,  %,  
min imum (3)  

 60 60 60 60 

Notes :  
 
(1 )  Dis t i l led  water  sha l l  be  used.  Two percent  sod ium o lea te  so lu t ion 

wi l l  no t  be  accepted .  

(2 )  Res idue wi l l  be ob ta ined in  accordance wi th  the  requ i rements  of  
Ar izona Tes t  Method 504 and sha l l  con form to  the  requ i rements 
spec i f ied  in  Tab le  1005-4.  

(3 )  Res idue by  evapora t ion may be de termined in  accordance wi th  the 
requ i rements  o f  Ar izona Tes t  Method 512;  however ,  in  case o f  
d ispu te ,  AASHTO T 59  wi l l  be  used. 
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TABLE 1005-6 
OTHER REQUIREMENTS 

Grade of  Asphal t  
Speci f icat ion 
Designat ion 

Range of  
Temperatures 

for  
Appl icat ion by 

Spraying,  °F 
(Not  

appl icable  for  
Plant  Mix ing)  

Range of  
Aggregate  

Temperatures 
for  Plant  

Mix ing,  °F 

Basis  of  
Convers ion,  

Average 
Gal lons Per  
Ton at  60  °F 

Pav ing Aspha l t  
PG 76-XX 
PG 70-XX 
PG 64-XX 
PG 58-XX 
PG 52-XX 

275 -  400 - - - - - -   
232 
233 
235 
236 
238 

PG 76-22 TR+  
PG 70-22 TR+  
PG 64-28 TR+  

229 
230 
231 

L iqu id  Aspha l t  
MC-70 
MC-250 
MC-800 
MC-3000 

 
105 -  175 
140 -  225 
175 -  225 
215 -  290 

 
90  -  155 

125 -  200 
160 -  225 
200 -  260 

 
253 
249 
245 
241 

Emuls i f ied  Aspha l t  
RS-1  
CRS-1 
RS-2  
CRS-2 

 
 70  -  140 
125 -  185 
125 -  185 
125 -  185   

- - - - -  240 

CRS-2P   125 -  185 (1 )    
SS-1  
CSS-1  

70  -  160 
70  -  160 

  

HFE-150P 
HFE-300P 

- - - - -  
- - - - -  

  

Emuls i f ied  Aspha l t  
(Spec ia l  Type) 70  -  160 - - - - -  240 

Recyc l ing Agent  
(RA-1 ,  RA-5 ,  RA-
25,  RA-75)  

- - - - -  - - - - -  240 

Emuls i f ied  
Recyc l ing Agent  
(ERA-1 ,  ERA-5 ,  
ERA-25,  ERA-75)  

70  -  160 - - - - -  240 

Note :  
 
(1 )  Or  as  d i rec ted  by  the  Engineer .  
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SECTION 1006 PORTLAND CEMENT CONCRETE:  

1006-1 Genera l  Requirements:  

Por t land cement  concre te sha l l  cons is t  o f  a  mix tu re o f  hydrau l ic  cement ,  
f ine  aggregate ,  coarse  aggregate ,  and water .   I t  may a lso  conta in 
chemica l  admix tures ,  add i t ives ,  and supp lementary  cement i t ious 
mater ia ls  meet ing the  requ i rements  here in .  

The cont rac tor  sha l l  de termine  the  mix  p ropor t ions  and sha l l  fu rn ish 
concre te  wh ich conforms to  the requ i rements o f  the  spec i f i ca t ions .   A l l  
concre te  sha l l  be  su f f ic ien t ly  workab le ,  a t  the  s lump proposed by  the 
cont rac tor  wi th in  the  spec i f ied  range,  to  a l low proper  p lacement  o f  the 
concre te  wi thout  segregat ion ,  b leed ing,  o r  incomple te  conso l ida t ion .  I t  
sha l l  be  the  respons ib i l i ty  o f  the  cont rac tor  to  p ropor t ion ,  mix ,  p lace ,  
f in ish ,  and cure  the  concre te  p roper ly  in  accordance wi th  the 
requ i rements  o f  the  spec i f i ca t ions .  

1006-2 Mater ia ls :  

1006-2 .01 Cement i t ious Mater ia l :  

(A)   Genera l :  

Cement i t ious  mater ia l  i s  de f ined as  an  inorgan ic  mater ia l  o r  a  mix tu re 
o f  inorgan ic  mater ia ls  tha t  se ts  and deve lops  s t rength  by  chemica l  
reac t ion  wi th  water  by  fo rmat ion  o f  hydra tes  and is  capab le  o f  do ing so  
under  water .   In  th is  spec i f i ca t ion ,  cement i t ious  mater ia ls  a re  de f ined as 
hydrau l ic  cement  (Por t land cement  o r  Por t land-pozzo lan cement )  and 
supp lementary  cement i t ious  mater ia ls  ( f l y  ash ,  na tura l  pozzo lan ,  or  
s i l i ca  fume) .  

(B)   Hydraul ic  Cement:  

Hydrau l ic  cement  sha l l  cons is t  o f  e i ther  Por t land cement  o r  Por t land-
pozzo lan  cement .  

Por t land cement sha l l  con form to  the  requ i rements  o f  ASTM C150 fo r  
Type I I ,  I I I ,  o r  V,  and sha l l  no t  con ta in  more  than 0 .60  percent  to ta l  
equ iva len t  a lka l ies .  

Por t land-pozzo lan  cement  sha l l  con form to  the  requ i rements  o f  ASTM 
C595 fo r  b lended hydraul ic  cement  wi th  modera te  su l fa te  res is tance,  
Type IP (MS) .  

Cement  o f  d i f fe ren t  types or  b rands  sha l l  no t  be  in te rmingled  or  used in 
the  same batch .   The cont rac tor  sha l l  p rov ide  su i tab le  means fo r  s to r ing 
and pro tec t ing the  cement  aga ins t  dampness .   Cement  wh ich  has  
become par t ia l l y  se t  o r  wh ich  conta ins  caked lumps sha l l  no t  be  used. 
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The use o f  e i ther  sacked cement  o r  bu lk  cement  is  permiss ib le .   The use 
o f  f rac t iona l  bags  o f  sacked cement  wi l l  no t  be  permi t ted  un less  the 
cont rac tor  e lec ts  to  we igh  the  cement  in to  each ba tch .  

(C)   Supplementary  Cement i t ious Mater ia ls :  

(1 )  Genera l :  

Supp lementary  cement i t ious  mater ia ls  may be  used in  add i t ion to 
hydrau l ic  cement .   Supp lementary cement i t ious mater ia ls  sha l l  be 
approved pr io r  to the i r  use .  When e i ther  modera te  o r  h igh  su l fa te  
res is tan t  concre te  is  spec i f ied  in  the  Spec ia l  Provis ions ,  the  proposed 
hydrau l ic  cement /supp lementary  cement i t ious  mater ia l  b lend sha l l  be 
tes ted  fo r  su l fa te  expansion  in  accordance wi th  ASTM C1012.   When 
modera te  su l fa te  res is tance is  spec i f ied ,  the  max imum expans ion  sha l l  
be  0 .10  percent a t  s ix  months .   When h igh  su l fa te  res is tance is  
spec i f ied ,  the  max imum expans ion  sha l l  be  0 .05  percent  a t  s ix  months 
or  0 .10  percent  a t  one year .  

(2 )  Fly  Ash and Natura l  Pozzolan:  

Fly  ash  and na tura l  pozzolan  sha l l  con form to  the requ i rements  o f  ASTM 
C618 fo r  Class  C,  F,  o r  N,  except  tha t  the  loss  on  ign i t ion  fo r  Class  F 
and Class  C sha l l  no t  exceed 3  percent .   

(3 )  Si l ica  Fume:  

Si l ica  fume sha l l  con form to  the  requ i rements o f  ASTM C1240.  
Cer t i f i ca t ion  o f  s i l i ca fume wi l l  be  based on a  Cer t i f i ca te  o f  Compl iance 
conforming to  the  requ i rements  o f  Subsec t ion  106.05  o f  the 
spec i f i ca t ions  submi t ted  fo r  each lo t  o f  s i l i ca  fume.   

(D)   Acceptance of  Cement i t ious Mater ia ls :  

The cer t i f i ca t ion  and acceptance o f  cement i t ious  mater ia ls  wi l l  be on the 
bas is  o f  the  mater ia ls  o r ig ina t ing f rom an Approved Mater ia ls  Source .   
Approved Mater ia ls  Sources  L is ts  fo r  cement i t ious  mater ia ls  a re 
main ta ined by  the  ADOT Mater ia ls  Group, St ruc tura l  Mater ia ls  Tes t ing 
Sec t ion .  

Source  approva l  o f  hydrau l ic  cement ,  f ly  ash ,  and na tura l  pozzo lan 
producers /supp l ie rs wi l l  be  based on  month ly  submi t ta ls  to  the  ADOT 
Mater ia ls  Group,  St ruc tura l  Mater ia ls  Test ing Engineer ,  a t  
cer t@azdot .gov .  The fo l lowing documenta t ion  sha l l  be  submi t ted :  

(1 )  A Cer t i f i ca te  o f  Compl iance wh ich  l is ts  the  lo ts  p roduced 
dur ing tha t  month ;  and 
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(2 )   A separa te  Cer t i f i ca te  o f  Ana lys is  fo r  each lo t  shown on 
the  cor respond ing Cer t i f i ca te  o f  Compl iance fo r  tha t  
month .  

1006-2 .02 Water :  

Water  sha l l  meet  the  requ i rements  o f  ASTM C1602,  except  tha t  i t  sha l l  
con ta in  no  more  than 1 ,000 par ts  per  mi l l ion  o f  ch lo r ides  as  Cl  and no 
more  than 1 ,000 par ts  per  mi l l ion  o f  su l fa tes as SO4.  The water  used 
sha l l  be f ree  o f  in ju r ious amounts  o f  o i l ,  ac id ,  a lka l i ,  c lay ,  vegetab le 
mat te r ,  s i l t ,  or  o ther  harmfu l  mat te r .  Po tab le  water  ob ta ined f rom pub l ic  
u t i l i t y  d is t r ibu t ion  l ines  wi l l  be  acceptab le .  

1006-2 .03 Aggregates:  

(A)   Genera l  Requirements:  

When concre te  is  to  be  p laced a t  e leva t ions  above 4 ,500 fee t ,  the  f ine 
aggregate  and the  coarse aggregate  sha l l  be  sub jec ted  to  f i ve  cyc les  o f  
the  sod ium su l fa te  soundness  tes t ,  and the  we igh ted  percentage loss 
de termined separa te ly  fo r  each,  in  accordance wi th  the  requ i rements  o f  
ASTM C88.  The we igh ted  percentage loss  de termined fo r  each sha l l  no t  
exceed 10  percent .  Tes ts  fo r  soundness  may be  wa ived when aggregates  
f rom the  same source  have been approved and the  approved tes t  resu l ts  
app ly  to  the  cur ren t  p roduc t ion  f rom tha t  source .  

Mi l l  ta i l ings  or  mater ia l  f rom mine dumps sha l l  no t  be  used in  the 
produc t ion  o f  f ine  or  coarse  aggregate .  

The fo l lowing tes t  methods  may be  used to  eva lua te  the  qua l i ty  o f  
aggregates  fo r  concre te :  

TABLE 1006-1 
Test  Methods for  Qual i ty  of  Aggregates 

Sampl ing  Ar izona Tes t  Method 105 
Reduc ing f ie ld  samples  to tes t ing s ize AASHTO R 76 
Poten t ia l  fo r  Alka l i  S i l i ca  React ion  
(ASR)  

ASTM C1260,  C1567,  o r  
ASTM C1293 

Clay  lumps and f r iab le  par t ic les AASHTO T 112 
L igh twe igh t  par t ic les  (Spec i f i c  grav i ty  
less  than 2 .0)  

AASHTO T 113 (See 
Note1)  

Organ ic  impur i t ies  AASHTO T 21  
Aggregate  gradat ion Ar izona Tes t  Method 201 
Soundness  (Sod ium Su l fa te )  ASTM C88 

Mor ta r  St rength  AASHTO T 71  (See 
Note1)  

Sand equ iva len t  AASHTO T 176 
L .A.  abras ion AASHTO T 96  
Frac tured  Coarse  Aggregate  Par t ic les Ar izona Tes t  Method 212 
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TABLE 1006-1 
Test  Methods for  Qual i ty  of  Aggregates 

Note :    
 

(1 )  AASHTO T 113 and T 71  are  mod i f ied  as  spec i f ied  in  Subsec t ions 
1006-2 .03(B)  and 1006-2 .03(C)  o f  the  spec i f i ca t ions .  

 
(B)   Fine Aggregate:  

Fine  aggregate  sha l l  be a  na tura l  o r  manufac tured  sand,  o r  o ther 
approved iner t  mater ia l  wi th  s imi la r  charac ter is t ics,  composed o f  c lean,  
hard ,  s t rong,  durab le ,  uncoated  par t ic les .   The aggregate  sha l l  be  
washed and sha l l  con form to  the  requ i rements  o f  AASHTO M 6 ,  wi th  the  
fo l lowing except ions :  

The amount  o f  de le te r ious subs tances  in  the  washed f ine  aggregate  sha l l  
no t  exceed the  fo l lowing l imi ts  by  d ry  we igh t ,  when tes ted  in  accordance 
wi th  the  fo l lowing tes t  methods :  

TABLE 1006-2 
Deleter ious Substances in Fine Aggregate  

Clay  lumps and f r iab le  par t ic les AASHTO T 112 0 .5% 

L igh twe igh t  par t ic les  (Spec i f ic  
grav i ty  less  than 2 .0)  

AASHTO T 113 (Except  
tha t  the  percent  o f  

l igh twe igh t  par t ic les  
sha l l  be  repor ted  to  the  

neares t  0 .01%.)  

1 .25% 
(0 .25% 

Max.  Coa l  
and 

L ign i te* )  
Note :  
 
*On ly  mater ia l  tha t  is  b rown ish-b lack ,  o r  b lack ,  sha l l  be  cons idered 
coa l  o r  l ign i te .  

 
F ine  Aggregate  sha l l  meet  the fo l lowing gradat ion  requ i rements when 
tes ted  in  accordance wi th  Ar izona Tes t  Method 201.  

TABLE 1006-3 
Gradat ion of  Fine Aggregate  

Sieve Size  Percent  Passing 
3/8  in .  100 
No.  4  95  -  100 

No.  16  45  -  80 
No.  50  0  -  30 

No.  100 0  -  10 
No.  200 0  -  4 .0 

 
F ine  aggregate  sha l l  have a  sand equ iva len t  va lue  o f  no t  less  than 75 . 
F ine  aggregates  sha l l  be sub jec ted  to  tes t ing under  AASHTO T 21  fo r  
o rgan ic  impur i t ies .   F ine aggregate  produc ing a co lo r  darker than the 
s tandard  co lo r  sha l l  be  re jec ted  un less  the  mater ia l  passes  the  mor ta r  
s t rength  requ i rements  spec i f ied  in  the  fo l lowing paragraph:  

TABLE OF CONTENTS INDEX



SECTION 1006 

1154 
 

F ine  aggregate  no t  meet ing the  requ i rements fo r  o rgan ic  impur i t ies  sha l l  
be  made in to  mor ta r  and sub jec ted  to  tes t ing in  accordance wi th 
AASHTO T 71 ,  except  tha t  the  mor ta r  sha l l  deve lop  a  compress ive 
s t rength  a t  seven and 28  days o f  no t  less  than 90  percent  o f  that  
deve loped by  a  mor ta r  p repared in  the  same manner  wi th  the  same Type 
I I  cement  and graded sand conforming to  the  requ i rements  o f  ASTM 
C778.  

(C)   Coarse Aggregate:  

Coarse  aggregate  sha l l  cons is t  o f  c rushed s tone,  grave l ,  c rushed grave l ,  
o r  o ther  approved iner t  mater ia l  o f  s imi la r  charac ter is t ics ,  inc lud ing 
c inders when spec i f ied ,  hav ing hard ,  s t rong and durab le p ieces  f ree  o f  
c lay  and o ther  de le te r ious subs tances .   The aggregate  sha l l  be  washed.  
The aggregate  gradat ion ,  when tes ted  in  accordance wi th  Ar izona Tes t  
Method 201,  sha l l  con form to  the  appropr ia te s ize  des ignat ion  o f  
AASHTO M 43.  

The amount  o f  de le te r ious  subs tances  in the washed coarse aggregate  
sha l l  no t  exceed the  fo l lowing l imi ts  by  d ry  we igh t ,  when tes ted  in  
accordance wi th  the  fo l lowing tes t  methods ,  except  as  no ted :  

TABLE 1006-4 
Deleter ious Substances in Coarse Aggregate  

Clay  lumps and f r iab le  
par t ic les AASHTO T 112 0 .3% 

L igh twe igh t  par t ic les  (Spec i f ic  
grav i ty  less  than 2 .0)  

AASHTO T 113 (Except  
tha t  the  percent  o f  

l igh twe igh t  par t ic les  
sha l l  be  repor ted  to  the  

neares t  0 .01%.)  

1 .25% 
(0 .25% 

Max.  Coa l  
and 

L ign i te* )  
Mater ia l  pass ing No.  200 
s ieve 

Ar izona Tes t  Method 
201 1 .0% 

Note :  
 
*  On ly  mater ia l  tha t  is  b rown ish-b lack ,  o r  b lack ,  sha l l  be cons idered 
coa l  o r  l ign i te .  

 
The percent  o f  wear  o f  coarse  aggregate  a t  500 revo lu t ions ,  when tes ted 
in  accordance wi th  the  requ i rements  o f  AASHTO T 96 ,  sha l l  no t  exceed 
40 .  The percent  o f  one face  f rac tured  coarse  aggregate  par t ic les  sha l l  
be  a t  leas t  30 when tested  in accordance wi th the  requ i rements  o f  
Ar izona Tes t  Method 212. 

1006-2 .04 Admixtures and Addi t ives: 

(A)   Genera l  Requirements:  

A l is t  o f  approved admix tu res  and add i t ives  is  ma in ta ined on  the 
Depar tment ’s  Approved Produc ts  L is t  (APL) .   Cop ies  o f  the  most  recent 
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vers ion  o f  the  APL are  ava i lab le  on  the  Depar tment ’s  webs i te  f rom the 
ADOT Research  Center  th rough i ts  Produc t  Eva lua t ion  Program.  
Admix tu res  and add i t ives o ther  than those l i s ted on  the APL may be 
cons idered fo r  use  as spec i f ied  in Subsec t ion  106.14 o f  the 
spec i f i ca t ions .  

Cer t i f i ca tes  o f  Compl iance sha l l  be  submi t ted  wh ich  c lear ly  s ta te  the  
t ime per iod  in  wh ich  the  produc t ion  o f  the  produc t  meets  the  appropr ia te 
ASTM s tandard  and tha t  fo rmula t ion  o f  the  produc t  has  no t  changed 
dur ing the  s ta ted  t ime per iod .   The t ime per iod  sha l l  be  l imi ted  to  12  
months  pr io r  to  the  da te o f  s ignature  on  the  cer t i f ica te .   The cer t i f i ca te 
sha l l  be submi t ted  to the ADOT Mater ia ls  Group,  St ruc tura l  Mater ia ls  
Tes t ing Sec t ion ,  and re ta ined fo r  record .  

Concre te  admix tu res  and add i t ives  sha l l  be  un i fo rm th roughout  the i r  use 
in  the  work .  Al l  concre te admix tu res  and add i t ives  sha l l  be  s to red  in 
su i tab le  conta iners in  accordance wi th  the  manufac turer 's  
recommendat ions .   A l l  l iqu id  admix tu res  sha l l  be  pro tec ted f rom 
f reez ing.   L iqu id  admix tu res  tha t  have f rozen sha l l  no t  be  used.  I f  more 
than one admix tu re is  used,  the  admix tu res sha l l  be  compat ib le wi th  
each o ther so  tha t  the des i red  e f fec ts  o f  a l l  admix tu res used are 
rea l ized .  

Admix tu res  and add i t ives  hav ing a  ch lo r ide  concent ra t ion  o f  10 ,000 
par ts  per  mi l l ion  (1  percent  by  we igh t  o f  the  admix tu re)  o r  less ,  as 
de termined in  accordance wi th  Ar izona Tes t  Method 738 or  Tes t  Method 
BS EN 480-10:2009,  a re  acceptab le  un less  o therwise  spec i f ied .  Ca lc ium 
ch lo r ide  as  a  separa te  admix tu re  sha l l  no t  be  used.  At  no  t ime sha l l  
mater ia ls  wi th  ch lo r ides be  incorpora ted  in to  any  precas t  b r idge 
members ,  p recas t  concre te  p roduc t ,  o r  concre te  p ipe  produc t .  

(B)   Chemical  Admixtures:  

Air -en t ra in ing admix tu res  sha l l  con form to  the  requ i rements  o f  
ASTM C260.  

Water  reduc ing,  re ta rd ing,  hydra t ion s tab i l i z ing,  and acce le ra t ing 
admix tu res sha l l  con form to  the requ i rements o f  ASTM C494 fo r  the 
appropr ia te  type .  

Spec i f ic  per fo rmance admix tu res  fo r  p recas t  i tems,  pa tch ing mater ia ls ,  
o r  o ther  p roduc ts  sha l l  a lso  conform to  the  requ i rements  o f  ASTM C494,  
inc lud ing da ta  to  subs tan t ia te  the  spec i f i c  per fo rmance charac ter is t ics .  

(C)   Addi t ives:  

Pigments  incorpora ted  in to  the  approved concre te  mix  des ign  fo r  
in tegra l ly  co lo red  concre te  sha l l  meet  the  requ i rements  o f  ASTM C979.     
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F ibers  incorpora ted  in to the  approved concre te mix  sha l l  meet  the  
requ i rements  o f  ASTM C1116.  The spec i f i c  type ,  s ize ,  and quant i ty  of  
f iber  sha l l  be  de termined by  the  mix  des igner .  

Mic ro  f iber  add i t ive  may be  used fo r  p las t ic  shr inkage cont ro l ,  sub jec t  
to  approva l  by  the  Engineer .  

1006-3 Design of  Mixtures:  

1006-3 .01 Design Cr i ter ia :  

Por t land cement  concre te sha l l  con form to  the  requ i rements  spec i f ied  in 
Tab le  1006-5  fo r  each o f  the  c lasses  l i s ted  there in .  Un less  o therwise 
spec i f ied ,  the  cement i t ious  mater ia l  con ten t  sha l l  be  as  shown:  

TABLE 1006-5 
Design Cr i ter ia  

Class of  
Concrete  

Minimum 
28-Day 

Compressive  
Strength 

Required:  ps i  
(ASTM C39)  

Hydraul ic  
Cement  

Content :  
Lbs.  per  
Cu Yd.  

Minimum
-

Maximum 

Maximum   
Water -

Cement i t iou
s Mater ia l  

Rat io 
(w/cm):  
Lb. /Lb.  

Slump Range:  
Inches 

B 2 ,500 470 –  658 None 

Chosen by  
cont rac tor  S  

2 ,500  
520 –  752 

 

 
0 .55 

 

3 ,000 
3 ,500 
4 ,000 
4 ,500 564 –  752 0 .50 

Greater  than 
4 ,500 564 –  800 0 .45 

P  4 ,000 564 –  658 None 0  –  4 .5 

H High  per fo rmance concre te  as  spec i f ied  in  p ro jec t  spec ia l  
p rov is ions .  

 
(A)   Supplementary  Cement i t ious Mater ia l  Limitat ions and 

 Requirements:  

Supp lementary cement i t ious  mater ia ls  ( f l y  ash ,  na tura l  pozzo lan ,  o r  
s i l i ca  fume)  conforming to  the  requ i rements  o f  Subsec t ion  1006-2 .01  o f  
the  spec i f i ca t ions  may be used,  as  spec i f ied  in  the paragraphs  be low:  

(1 )  When Por t land cement  is  used,  a  max imum of  25  percent ,  
by  we igh t  o f  the  cement i t ious  mater ia l ,  may be  an 
approved f ly  ash  or  na tura l  pozzo lan ,  except  as  spec i f ied  
in  paragraphs  (4 ) ,  (5 ) ,  and (6 )  be low; 
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(2 )  When Por t land pozzo lan  cement  [Type lP (MS) ]  is  used, 
f l y  ash  or  na tura l  pozzolan  is  no t  a l lowed,  except  as 
spec i f ied  in  paragraphs  (4 ) ,  (5 ) ,  and (6 )  be low;  

(3 )  When s i l i ca  fume is  used,  a  max imum of  10  percent ,  by  
we igh t  o f  the  cement i t ious  mater ia ls ,  may be  used; 

(4 )  When a compress ive s t rength  grea ter  than 4 ,500 pounds 
per  square  inch  is  requ i red ,  supp lementary  cement i t ious 
mater ia ls  may be  added in  excess  o f  the  max imum 
cement i t ious  mater ia l  con ten t .   F ly  ash  or  na tura l  
pozzo lan  may exceed 25 percent  and s i l i ca fume may 
exceed 10 percent ,  by we igh t  o f  the  cement i t ious 
mater ia l ,  i f  approved by  the  Engineer ;  

(5 )  When increased su l fa te res is tance is  spec i f ied,  the 
requ i red  amount  o f  f l y  ash  or  na tura l  pozzo lan  sha l l  be  
incorpora ted  in to  the  concre te  and may exceed 25 
percent ,  by  we igh t  o f  the  cement i t ious  mater ia l ;  and  

(6 )  For  Class  S concre te  used in  b r idge decks ,  a min imum of  
20  percent ,  by  we igh t  o f  the  cement i t ious  mater ia l ,  sha l l  
be  an approved Class F f ly  ash  or  na tura l  pozzo lan ,  
un less  o therwise  approved by  the  Engineer .  

(B)   Alka l i -Si l ica  React iv i ty  Limitat ions  and 
 Requirements:  

For  any  concre te  mix ,  other  than fo r  p recas t  or  p res t ressed br idge 
members ,  wi th  a  Por t land cement  conten t  grea ter  than 545 pounds per 
cub ic  yard ,  one o f  the  op t ions  spec i f ied  in  the  paragraphs  be low fo r  the 
mi t iga t ion  o f  a  po ten t ia l  a lka l i  s i l i ca  reac t ion  (ASR)  sha l l  be  used: 

(1 )  A min imum of  20  percent  Class  F f ly  ash  or  na tura l  
pozzo lan ,  by we igh t  o f  the  cement i t ious  mater ia l ,  sha l l  
be  used; 

(2 )  Ins tead o f  us ing Por t land cement ,  Type IP (MS)  Por t land-
pozzo lan  cement  wi th  a Class  F f ly  ash  or  na tura l  
pozzo lan  conten t  o f  a t  leas t  20  percent ,  by  we igh t  o f  the  
cement i t ious  mater ia l ,  sha l l  be  used; 

(3 )  L imi t  the  to ta l  equ iva len t  a lka l ies  to  a max imum of  3 .00 
pounds per  cub ic  yard  o f  concre te ,  when ca lcu la ted  as 
fo l lows:  
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(4 )  In t roduce a  l i th ium n i t rate  admix tu re ,  wh ich  has been 
approved by  the  Engineer,  a t  a min imum dosage o f  0 .55 
ga l lons  o f  30  percent  l i th ium n i t ra te so lu t ion  per  pound 
o f  to ta l  equ iva len t  a lka l ies  per  cub ic  yard  o f  concre te .   
The requ i red  amount  o f  l i th ium n i t ra te  is  ca lcu la ted  as 
fo l lows:  

 

(5 )  The coarse  aggregate  and the  f ine  aggregate  sha l l  be 
tes ted  separa te ly  in  accordance wi th  ASTM C1260 to 
de termine the  po ten t ia l  fo r  a lka l i  s i l i ca reac t ion  (ASR) .   
When aggregates  show the  po ten t ia l  fo r  ASR,  as 
ind ica ted  by  expans ions  o f  0 .10  percent  o r  grea ter  a t  16 
days  a f te r  cas t ing,  su f f ic ien t  mi t iga t ion  fo r  the  expans ion 
sha l l  be  de termined in  accordance wi th  ASTM C1567.  
The use o f  f l y  ash  or  natura l  pozzo lan  may exceed 25 
percent ,  by we igh t  o f  the  cement i t ious  mater ia l  when 
used to  mi t iga te  the  po ten t ia l  fo r  ASR.  

(C)   Class B and Class S Concrete  Slump Limitat ions and 
 Requirements:  

The proposed s lump fo r  Class  B and Class S concre te  sha l l  be chosen 
by  the  cont rac tor .   The permiss ib le var ia t ion  fo r  the  proposed s lump 
sha l l  be  as  spec i f ied  in Subsec t ion  1006-7 .03  of  the  spec i f i ca t ions .  
Concre te  a t  the  proposed s lump sha l l  be  su f f ic ien t ly  workab le  to  a l low 
proper p lacement  wi thout  harmfu l  segregat ion ,  b leed ing,  o r  incomple te 
conso l ida t ion .  

(D)   High Performance Concrete  Limitat ions  and 
 Requirements:  

For  Class  H concre te ,  i f  the  max imum cement i t ious  mater ia l  con ten t  is  
exceeded in  o rder  to achieve  h igh  ear ly  s t rength  requ i rements ,  and i f  
requ i red  by the Engineer ,  the  mix des ign  sha l l  be  accompan ied  by 
shr inkage tes t ing demonst ra t ing tha t  shr inkage is  less  than 0 .04  percent 
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when tes ted  in accordance wi th  ASTM C157.   However ,  the  cond i t ion ing 
per iod sha l l  be mod i f ied to  cons is t  o f  an  in i t ia l  seven day wet  cur ing 
per iod  fo l lowed by  a  21  day  dry  cur ing per iod .  

(E)   Air  Entra inment  Requirements:  

Air -en t ra in ing admix tu res  are  requ i red  fo r  a l l  c lasses  o f  concre te  p laced 
a t  an e leva t ion  o f  3 ,000 fee t  o r  above and may be used in  o ther 
s i tua t ions a t  the  cont rac tor ’s  d isc re t ion .  For  a i r -en t ra ined concre te 
p laced a t  an  e leva t ion  of  3 ,000 fee t  o r  above,  a spec i f i c  a i r  con ten t  
ta rge t  sha l l  be  es tab l ished in  the  mix  des ign  wi th  a  va lue  wi th in  the 
range o f  the  appropr ia te cr i te r ia  f rom Tab le  1006-10 in  Subsec t ion  1006-
7 .03  (A)  o f  the  spec i f i ca t ions .    

No a i r -en t ra inment  wi l l  be  requ i red  fo r  minor  p recast  s t ruc tu res ,  p recast  
p ipe ,  and precas t ,  p res t ressed s t ruc tu ra l  members  suppor t ing a concre te 
deck  s lab  or  imperv ious  over lay .   A lso ,  no  a i r -en tra inment  is  requ i red 
fo r  any  precas t  i tems cons t ruc ted  us ing the dry  pack  or  no-s lump 
method. 

(F)   Water -Reducing Admixtures:  

Unless  spec i f ica l ly  requ i red ,  water - reduc ing admix tu res  may be  used a t  
the  op t ion  o f  the  cont rac tor .  

(G)   Coarse Aggregate  Size  Determinat ion:  

The coarse aggregate  s ize  des ignat ion  fo r  Class  S or  Class  B concre te 
sha l l  be  chosen by  the  cont rac tor  and approved by  the  Engineer  and 
sha l l  con form to  the  s ize  des ignat ion  and grad ing requ i rements  o f  
AASHTO M 43.   In  choos ing the  s ize  des ignat ion ,  the  max imum s ize  o f  
coarse aggregate  sha l l  not  be  la rger  than 1 /5 o f  the nar rowest  d imens ion 
be tween the  s ides  o f  ad jacent  fo rms, o r  2 /3  o f  the  min imum c lear  spac ing 
be tween re in fo rc ing bars ,  o r  2 /3  o f  the  min imum c lear  spac ing be tween 
re in fo rc ing bars  and the  s ides  o f  ad jacent fo rms,  o r  1 /3  o f  the  depth  o f  
the  s lab ,  wh ichever  is  leas t .   I f  two  or  more  s tockp i les  a re  u t i l i zed  to 
manufac ture  an  AASHTO M 43 s ize  des ignat ion ,  a t  the  t ime o f  
p ropor t ion ing fo r  mix ing,  the  aggregate  f rom each s tockp i le  sha l l  be 
measured by we igh t  and propor t ioned so tha t  the  resu l t ing mix tu re o f  
coarse  aggregate  meets  the  requ i rements  fo r  the  chosen s ize 
des ignat ion .  

Coarse  aggregate  fo r  Class  P concre te  used to  cons t ruc t  Por t land 
cement  concre te  pavement  wi thout  load  t rans fer  dowels  sha l l  be 
separa ted  in to two or  more  s tockp i les .   At  the  t ime o f  p ropor t ion ing fo r  
mix ing,  the  aggregate  f rom each s tockp i le  sha l l  be measured by  we igh t  
and propor t ioned so  tha t  the  resu l t ing mix tu re  o f  coarse  aggregate  meets  
the  requ i rements  fo r  s ize  des ignat ion  No.  467,  as  spec i f ied  in  AASHTO 
M 43.   Coarse  aggregate  fo r  Class  P concre te  p laced in  pavement ramp 
tapers  no t  exceed ing a  wid th  o f  10  fee t  and in  pavement  gore  areas  may 
be  s ize des ignat ion  No.  57 ,  as  spec i f ied  in  AASHTO M 43.   The use o f  
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s ize  des ignat ion  No.  57  coarse  aggregate  may be  used in  concre te 
p laced in  o ther  inaccess ib le  pavement  a reas  when approved in wr i t ing 
by  the  Engineer .  

Coarse  aggregate  fo r  C lass  P concre te  used to cons t ruc t  Por t land 
cement  concre te  pavement  wi th  load t rans fer  dowels  and ad jacent 
shou lders  sha l l  meet  the requ i rements  fo r  s ize  des ignat ion  No.  57 ,  as 
spec i f ied  in  AASHTO M 43.  

1006-3 .02 Mix  Design Submit ta l  Procedures:  

At  leas t  two weeks  pr io r  to  the  appropr ia te  concre t ing opera t ion ,  the 
cont rac tor  sha l l  submi t  concre te  mix  des igns  to  the Engineer  fo r  rev iew 
and approva l .  More  than one mix  des ign  fo r  each c lass  o f  concre te  and 
each s trength  o f  Class  S concre te  may be  submi t ted  fo r  approval  
p rov ided spec i f i c  i tems and loca t ions o f  in tended uses  accompany each 
mix  des ign .   For  mix des igns  wi thout  h is tor ica l  da ta  in  ADOT f i les ,  the 
cont rac tor  sha l l  subs tan t ia te  the  mix  des ign(s )  by  fu rn ish ing su f f ic ient  
mix  h is to ry  o r  t r ia l  ba tch  tes t ing da ta  as  spec i f ied  in  Subsec t ion  1006-
3 .03  o f  the  spec i f i ca t ions  and prov id ing a l l  de ta i ls  o f  the  mix tu res  
proposed fo r  use .  The cont rac tor  sha l l  submi t  a l l  mix  des igns  wi th  a 
separa te  cover  sheet (s )  wh ich  inc ludes  the  fo l lowing in fo rmat ion :  

(A)   Cover  Sheet :  

(1 )  Pro jec t  name; 
(2 )  Pro jec t  number ;  
(3 )  ADOT pro jec t  number ;  
(4 )  Cont rac tor ;  
(5 )  Subcont rac tor  ( i f  app l icable ) ;  
(6 )  Mater ia l  supp l ie r ;  and 
(7 )  A l i s t  o f  the  submi t ted  mix  des igns  ident i f ied  by  produc t  

code,  des ign  s t rength ,  ba tch  p lan t ,  c lass ,  and in tended 
use(s ) .  

I f  supp l ied  by  a commerc ia l  ready-mix  supp l ie r ,  the ba tch p lan t  number 
and address  sha l l  be  provided on  the cover  sheet  as  we l l  as  the  da te  o f  
the  most  recent  ba tch  p lan t  cer t i f i ca t ion  and the  name o f  the  inspec t ing 
and cer t i fy ing organ iza t ion  or  agency .  

(B)   Mix  Designer:  

Mix  des igns  sha l l  be  prepared by  or  under  the  d i rect  superv is ion  o f ,  and 
s igned by  a  person hav ing bo th  exper ience in the deve lopment  o f  mix  
des igns ,  inc lud ing the respec t ive type o f  concre te ,  and sa t is fy ing one o f  
the  fo l lowing c r i te r ia :   

(1 )  Regis te red  Pro fess iona l  Engineer ;  
(2 )  Cer t i f ied  Nat iona l  Inst i tu te  fo r  Cer t i f i ca t ion in 

Engineer ing Techno logies  (NICET)  Leve l  I I I  Techn ic ian 
or  h igher ;  
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(3 )  Cer t i f ied  Nat iona l  Ready Mix  Assoc ia t ion  (NRMCA)  Leve l  
3  Concre te  Techno logis t ;  o r  

(4 )  Cer t i f ied  Amer ican Concre te  Ins t i tu te  (ACI)  Concre te 
Labora tory  Tes t ing Technic ian  Leve l  2  o r  Grade I I  

Mix  des igns  fo r  p recas t  or  p res t ressed concre te  sha l l  be  prepared by  or  
under  the  d i rec t  superv is ion  o f ,  and s igned by ,  a  Regis te red  Pro fess ional  
Engineer  o r  a  PCI  Qua l i ty  Cont ro l  Techn ic ian / Inspec tor  Leve l  I I  o r  
h igher .  

(C)   Mix  Design Submit ta l  Requirements:  

Concre te  mix  des igns  shal l  be  propor t ioned on  the  bas is  o f  a  cub ic yard 
o f  concre te .  The complete  so l id  vo lume mix  design(s )  submi t ted  fo r  
approva l  sha l l  be  prov ided to  the  Engineer  by  the  cont rac tor  and sha l l  
inc lude a l l  o f  the  fo l lowing:  

(1 )  Produc t  Code; 
(2 )  ADOT pro jec t  number ;  
(3 )  Plan t  Ident i f i ca t ion  and Locat ion ;  
(4 )  Class  o f  Concre te ;  
(5 )  Des ign  s t rength  and age;  
(6 )  Des ign  a i r  con ten t  and range (±) ;  
(7 )  Des ign  s lump range fo r  Class  P (as  spec i f ied  in  Tab le  

1006-5)  or  des ign  s lump and permiss ib le  var ia t ion  (as 
spec i f ied  in  Subsec t ion  1006-7 .03  o f  the  spec i f i ca t ions)  
fo r  Class  S and Class  B concre te ;  

(8 )  Des ign  spread and permiss ib le  var ia t ion  fo r  se l f -
conso l ida t ing concre te  (SCC)  (as  spec i f ied  in  Subsec t ion 
1006-4 .05(E)  o f  the  spec i f i ca t ions) ;  

(9 )  Des ign  water -cement i t ious  mater ia ls  ra t io ;  
(10) Des ign  un i t  we igh t  in  pounds per  cub ic  foo t ;  
(11) Name and type o f  each mater ia l  inc lud ing admix tu res  and 

add i t ives ;  
(12) Supp l ie r  o f  each mater ia l  inc lud ing admix tu res and 

add i t ives ;  
(13) Source  o f  cement i t ious  mater ia ls ,  water ,  and aggregates  

inc lud ing the  assoc ia ted  commerc ia l  mater ia ls  (CM)  
source  number(s) ;  

(14) Weigh t  o f  each mater ia l  measured to  the  neares t  pound;   
(15) Spec i f ic  grav i ty  o f  each mater ia l  (de termined wi th in  las t  

12  months)  to  the  neares t  thousandth ;  
(16) Vo lume o f  each mater ia l  measured to  the  neares t  

hundredth  o f  a  cub ic  yard;  
(17) Dosage ra te  o f  each chemica l  admix tu re  o r  add i t ive  o r  

manufac turer - recommended dosage range when 
app l icab le ;  

(18) To ta l  vo lume measured to  the  neares t  hundredth o f  a 
cub ic  yard ;  

(19) To ta l  we igh t  per  cub ic  yard  measured to  the  neares t  
pound;  and 
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(20) Pr in ted  name and s ignature  o f  the  ind iv idua l  respons ib le 
fo r  deve lopment  o f  the  mix  des ign .  

A s ingle  mix  des ign  produc t  code may inc lude mul t ip le  sources  of  
cement ,  f l y  ash ,  na tura l  pozzo lan ,  and s i l i ca  fume.  When mul t ip le 
sources  o f  mater ia l  a re  used under  one produc t  code,  documenta t ion 
sha l l  be  prov ided wh ich  shows s imi la r  per fo rmance us ing mater ia ls  f rom 
each source .  Mu l t ip le  sources o f  mater ia l  sha l l  be  l i s ted on the mix  
des ign  as  a l te rna t ive  sources .  

1006-3 .03 Approval  of  Concrete  Mix  Designs:  

Al l  mix  des igns  sha l l  be approved by the  Engineer  p r io r  to  use .   A l l  mix 
des igns  fo r  p recas t  o r  p res t ressed concre te  sha l l  be  approved by  the 
Mater ia ls  St ruc tura l  Tes t ing Sec t ion  pr io r  to  use .   Mix  des igns  meet ing  
the  c r i te r ia  here in  and ident i f ied  as  one o f  the  fo l lowing wi l l  be  
cons idered fo r  approva l :  

A mix  des ign  tha t  has  been prev ious ly approved or  used success fu l ly  on 
an  ADOT pro jec t  wi th in  the  pas t  24  months  and is  on  f i le  wi th  the 
Depar tment .  

A mix  des ign  s imi la r  to  tha t  spec i f ied  tha t  has  been used success fu l ly  
on  a  non-ADOT pro jec t  and su f f ic ien t  mix  h is to ry  no  o lder  than 24 
months  sha l l  be  inc luded wi th  the  mix  des ign  submi t ta l .  The mix  h is to ry  
sha l l  inc lude da tes  p laced,  compress ive  s t rength  tes t  records ,  and o ther 
per t inent  da ta .  

A new mix  des ign  tha t  does  no t  meet  the  c r i te r ia  fo r  a  p rev ious ly  used 
mix  des ign  requ i res  a  t r ia l  ba tch  f rom e i ther  the  f ie ld  ba tch  p lan t  o r  an 
ADOT approved tes t ing labora tory .  

In  no  case sha l l  the  approva l  o f  a  mix  des ign  re l ieve  the  cont rac tor  o f  
the  respons ib i l i t y  fo r  the resu l ts  ob ta ined by  the  use  o f  such approved 
mix  des ign .  

(A)   Previously  Used Mix  Design Approval :   

(1 )  Previously  Used on ADOT Projects:  

Mix tures  hav ing been ADOT approved or  used prev ious ly  wi th 
sa t is fac tory  compress ive  s t rength  h is to ry  wi th in  the pas t  24  months  may 
be  acceptab le  p rov ided a l l  o f  the  fo l lowing app ly :  

(a )  The mix  code,  des ign  s lump,  and a i r  con ten t  have no t  
changed,  and the  water -cement i t ious  mater ia ls  ra t io  
has  no t  inc reased; 
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(b )  The coarse  aggregate  s ize  des ignat ion(s )  and source 
remain  unchanged and the  to ta l  coarse aggregate 
quant i ty  has  no t  changed by  more  than 5  percent ;  

(c )  The f ine  aggregate  source  remains  unchanged and 
the  quant i ty  has  no t  changed by  more  than 5  percent ;  

(d )  The source  and type o f  each cement i t ious  mater ia l  
remains  unchanged and the  quant i ty  o f  each has  no t  
changed by  more  than 2  percent ;   

(e )  The quant i ty  o f  water  has no t  changed by  more than 
2  percent ;  

( f )  Coarse  and f ine  aggregate  spec i f i c  grav i t ies  have 
been measured and updated  wi th in  the  las t  12 
months ;  and 

(g)  The dosage o f  chemica l  admix tu res  remain  wi th in  
manufac turer ’s  recommended ranges.  

(2 )  Previously  Used on Non-ADOT Projects:  

When submi t t ing a  concre te  mix  used success fu l ly  on  a non-ADOT 
pro jec t ,  mix  h is to ry  sha l l  be  requ i red  fo r  cons iderat ion  and approva l  o f  
the  mix .  Us ing s t rength  tes t  records  f rom an ADOT approved labora tory ,  
wh ich  are  no t  more  than 24  months  o ld ,  a  sample  s tandard  dev ia t ion  (ss)  
may be  used to  es tab l ish the  requ i red  over -des ign .   Tes t  records  sha l l  
comply  wi th  the  fo l lowing c r i te r ia :  

(a )  Representa t ive  o f  mater ia ls ,  qua l i ty  con t ro l  
p rocedures ,  and cond i t ions  s imi la r  to  those expec ted 
on  the  pro jec t ;  

(b )  Representa t ive  o f  concre te  p roduced to  meet  a 
compress ive  s t rength ,  or  s t rengths ,  wi th in  1000 
pounds per  square  inch  be low or  1000 pounds per  
square  inch  above the  spec i f ied  des ign  compress ive  
s t rength ;  

(c )  Sha l l  inc lude the  da te ,  compress ive  s t rength ,  s lump,  
a i r  con ten t  (when app l icab le ) ,  and ca lcu la ted  resu l ts  
f rom Tab le  1006-6  and Tab le  1006-7 ;  and 

(d )  Cons is t  o f  a t  leas t  15 consecut ive  compress ive 
s t rength  tes ts tha t  span a per iod  o f  no t  less than 45  
days .  I f  the  tes t  record cons is ts  o f  a t  leas t  30  
consecut ive  tes ts ,  the  sample  s tandard  dev ia t ion  (ss )  
o f  those tes ts  is  used.  I f  the  tes t  record  cons is ts  o f  
15  to  29  consecut ive  tes ts ,  the  s tandard  dev ia t ion  o f  
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those tes ts  sha l l  be  mod i f ied  in  accordance wi th  
Tab le  1006-6 .  

TABLE 1006-6 
Standard Deviat ion Modi f icat ion Factor  

No.  of  tests  *  Modi f icat ion factor  for  sample  
standard deviat ion (k )  

< 15 Min imum 20% over -des ign  
15 1 .16 
20 1 .08 
25 1 .03 

30  or  more 1 .00 
Note :  
 
*  For  15  to  29  tes ts ,  in te rpo la te  fo r  in te rmed ia te  number  o f  tes ts .  
k  =  Mod i f ica t ion fac to r  (mu l t ip l ie r )  by  wh ich ss sha l l  be  mul t ip l ied  to 
be  used to  de termine the  requ i red  min imum over -des ign 
compress ive  s t rength ,  f  ' c r ,  in  Tab le  1006-7 .  

 
The requ i red  min imum over -des ign  compress ive s t rength  sha l l  be 
de termined by  the  equat ions  shown in  Tab le  1006-7 .  

Table  1006-7 
Over-Design Compressive  Strength Equat ions  

Speci f ied design compressive  
strength,  ps i  

Required minimum over  
design compressive  strength,  

ps i  

f  ' c  ≤  5000  

Use the  la rger  va lue  computed 
f rom these two equat ions :  

 
f  ' c r  =  f  ' c  +  1 .34k  ×  s s 

f  ' c r  =  f  ' c  +  2 .33k  ×  s s  -  500 

f  ' c  >  5000 

Use the  la rger  va lue  computed 
f rom these two equat ions :  

 
f  ' c r  =  f  ' c  +  1 .34k  ×  s s 

f  ' c r  =  0 .90  f  ' c  +  2 .33k  ×  s s  
Legend: 

f  ' c=   Spec i f ied  des ign  compress ive  s t rength .  

f ’ c r=   Requ i red  min imum over -des ign  compress ive  s t rength  

s s=   Sample  s tandard  devia t ion 

k=   Mod i f ica t ion  fac to r  f rom Tab le  1006-6  i f  app l icab le  
 
To  be  cons idered fo r  approva l  by  the  Engineer ,  the  average s t rength  o f  
the  prov ided tes t  da ta  shal l  be  grea ter  than f ’c r ,  and the  mix  h is to ry  sha l l  
be  f rom a  mix  deemed to  be  su f f ic ien t ly  representat ive  o f  the  mater ia ls  
and propor t ions  proposed fo r  use  in  the  submi t ted  mix  des ign .  
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(B)   New Mix  Design Approval :  

The over -des ign  requ i rement  fo r  new mix  des igns  sha l l  be  a  min imum of  
20  percent  o f  the  spec i f ied  des ign  compress ive  st rength  and sha l l  be 
subs tan t ia ted  by  t r ia l  ba tches .  Tr ia l  ba tch  resu l ts  may be  f rom labora tory 
t r ia l  ba tches  or  fu l l -sca le  t r ia l  ba tches .   

(1 )  Labora tory  t r ia l  ba tches  are  de f ined as  “p ropor t iona l ly  
reduced quant i t ies  o f  the  mater ia ls  tha t  a re  to  be  used in 
p roduc t ion ,  mixed in  a  por tab le  o r  labora tory  concre te 
mixer  a t  an  ADOT App roved Labora tory ” .  Such t r ia l  
ba tches  sha l l  be overseen and ver i f ied  by a  Pro fess iona l  
Engineer  wi th  exper ience in  concre te  mix  des igns .  

(2 )  Fu l l -sca le  t r ia l  ba tches  are  de f ined as  “u t i l i z ing the  
mater ia ls ,  mix ing equ ipment ,  and procedures tha t  a re  the 
same as  those to  be  used in  p roduc t ion . ”   Fu l l -sca le  t r ia l  
ba tches  sha l l  cons is t  o f  a t  leas t  4  cub ic  yards  o f  concre te 
and sha l l  be  overseen and ver i f ied  by  a  Pro fessiona l  
Engineer  wi th  exper ience in  concre te  mix  des igns .  The 
Engineer  reserves  the  r igh t  to  wi tness  the  fu l l -sca le  t r ia l  
ba tch  ac t iv i t ies .  

(3 )  Al l  t r ia l  ba tches  fo r  precas t  o r  p res t ressed concre te  wi l l  
be  observed,  tes ted ,  and documented by  the  ADOT 
Mater ia ls  St ruc tura l  Tes t ing Sec t ion  and approved by  the 
Engineer .   

Tr ia l  ba tches  sha l l  have s lump resu l ts  wi th in  the  range spec i f ied  fo r  the 
proposed work .  When a i r -en t ra ined concre te  is  spec i f ied ,  the  a i r  con ten t  
sha l l  be in  compl iance wi th  the  spec i f ied  requ i rements .   Compress ive 
s t rength  tes t ing samples  sha l l  be  cured  and tes ted  by  an  ADOT Approved 
Labora tory .  

Tr ia l  ba tch  tes t  resu l ts ,  p r io r  to  the  spec i f ied  compress ive  s trength 
acceptance age,  may be used fo r  ear ly  approva l  i f  the compress ive 
s t rength  tes t  resu l ts  meet the  min imum over -des ign  requ i rement  fo r  the 
spec i f ied  acceptance age.    

When approved by  the  Engineer ,  concre te f rom t r ia l  ba tches  may be 
used in  the  work  a t  loca t ions  where concre te  o f  a  lower  s t rength  is  
requ i red  and such concrete  sha l l  meet  the  requ i rements  o f  the c lass  o f  
concre te  a t  tha t  loca t ion .    

1006-4 Concrete  Product ion:  

1006-4 .01 Genera l  Requirements:  

The cont rac tor  may ob ta in  concre te  fo r  each c lass o f  concre te  and fo r  
each s t rength  o f  Class  S concre te  f rom a  source  approved by  the 
Engineer  in  l ieu  o f  es tab l ish ing a  ba tch  p lan t  a t  the pro jec t  s i te .  
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1006-4 .02 Measur ing Mater ia ls :  

(A)   Cement i t ious Mater ia l :  

Cement i t ious  mater ia l  sha l l  be  measured by  we igh t .  When 
supp lementary  cement i t ious  mater ia ls  a re  used in  the  concre te  mix tu res ,  
the  cumula t ive  we igh t  is  permi t ted  to  be measured wi th  hydrau l ic  
cement ,  and on  a  sca le  wh ich  is  separa te  and d is t inc t  f rom those used 
fo r  o ther  mater ia ls .  The we igh t  o f  the  hydraul ic  cement  sha l l  be 
measured be fore  supp lementary  cement i t ious  mater ia ls .  When the 
quant i ty  o f  cement i t ious  mater ia l  exceeds 30  percent  o f  the  fu l l  capac i ty  
o f  the  sca le ,  the  measured quant i ty  o f  the  hydrau l ic  cement  sha l l  be 
wi th in  1  percent  o f  the  requ i red  we igh t ,  and the  cumula t ive  measured 
quant i ty  o f  hydrau l ic  cement  p lus  supp lementary  cement i t ious  mater ia ls  
sha l l  a lso  be  wi th in  1  percent  o f  the  requ i red  cumula t ive  we igh t  a t  each 
in te rmed ia te  we igh ing.  For  smal le r  ba tches  o f  less  than 30  percent  of  
the  fu l l  capac i ty  o f  the  sca le ,  the  measured quant i ty  o f  the  hydrau l ic  
cement  and the  measured cumula t ive  quant i ty  o f  hydrau l ic  cement  p lus 
supp lementary  cement i t ious  mater ia ls  used sha l l  no t  be less  than the 
requ i red  amount  o r  more  than 4  percent  in  excess  o f  the  requ i red 
amount .  In  spec i f ic  cases,  cement i t ious  mater ia ls  in  bags  may be  used 
wi th  p r io r  approva l  o f  the  Engineer .  

(B)   Water :  

Mix ing water  is  de f ined as  the  to ta l  amount  o f  water  in  a  ba tch  less  the 
water  absorbed by the aggregates  and is  used to ca lcu la te  the  water -
cement i t ious  mater ia ls  rat io  (w/cm) .  Mix ing water  sha l l  cons is t  o f  ba tch 
water  (water  we ighed or  metered  a t  the  p lan t ) ,  i ce,  f ree  mois tu re  on  the 
aggregates ,  wash water  re ta ined in  the  mixer be fore  ba tch ing,  and water  
added a t  the  jobs i te  in  accordance wi th  Subsec t ion  1006-7 .03  o f  the 
spec i f i ca t ions .  The ba tch  water  sha l l  be measured by  mass or  vo lume to 
an  accuracy  o f  ±  1 .5  percent  o f  the  ta rge t  ba tch  water .  I f  the  quant i ty  o f  
water  in t roduced f rom admix tu res  inc reases  the water -cement i t ious 
mater ia ls  ra t io  by  more  than 0 .01 ,  i t  sha l l  a lso  be inc luded in  the  to ta l  
amount  o f  mix ing water .  In  the  case o f  t ruck  mixers ,  any  wash water  
re ta ined in  the  drum fo r  use  in  the  nex t  ba tch  o f  concre te  sha l l  be 
measured;  i f  th is  p roves  imprac t ica l  the  wash water  sha l l  be  d ischarged 
be fore  load ing the  nex t  ba tch  o f  concre te .  The to ta l  quant i ty  o f  mix ing 
water  sha l l  no t  exceed the  mix  des ign  ta rge t  quant i ty  by  more  than 3 
percent .  

(C)   Aggregates:  

Aggregate  sha l l  be  measured by  we igh t .  The quant i ty  o f  aggregate  
we ighed sha l l  be  the  requi red  dry  we igh t  p lus the  to ta l  mo is tu re  conten t  
(absorbed and sur face)  o f  the  aggregate .   

When aggregates  are  measured in  an  ind iv idua l  o r  cumula t ive  we igh  
ba tcher  and the  requ i red  we igh t  o f  aggregate  is  equa l  to  o r  grea ter  than 
30  percent  o f  the  sca le  capac i ty ,  the  to ta l  quant i ty  o f  aggregate  sha l l  be 
wi th in  2  percent o f  the  requ i red  we igh t .  In  add i t ion ,  i f  a  cumula t ive we igh  
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ba tcher is  used, the quant i ty  o f  aggregate  a t  each success ive we igh ing  
sha l l  be  wi th in  2  percent  o f  the  requ i red  we igh t .  

When aggregates  are  measured in  ind iv idua l  o r  cumula t ive  we igh  
ba tchers ,  and the  requ i red  in te rmed ia te  o r  f ina l  we igh t  is  less  than 30 
percent  o f  the  sca le  capac i ty ,  the  aggregate  we igh t  sha l l  be  wi th in  3 
percent  o f  the  requ i red  we igh t .  

(D)   Admixtures and Addi t ives: 

Chemica l  admix tu res  in  powdered fo rm or  o ther  add i t ives  in  so l id  fo rm 
(such as  f ibers  o r  co lo r )  sha l l  be measured by  we igh t .  L iqu id  chemica l  
admix tu res  sha l l  be  ba tched by  we igh t  o r  vo lume.  Admix tu res  measured 
by  e i ther we igh t  o r  vo lume,  sha l l  be ba tched wi th  an  accuracy  o f  ±  3 
percent  o f  the  to ta l  requi red  amount .  For  l iqu id  chemica l  admix tu res ,  
d ispensers  o f  a  mechan ica l  type  capab le  o f  ad jus tment  fo r  var ia t ion  o f  
dosage,  and o f  s imp le  ca l ib ra t ion ,  a re  requ i red ,  un less  approved by  the 
Engineer .  

1006-4 .03 Batching of  Concrete:  

(A)   Genera l  Requirements:  

Concre te  may be  ba tched in  a  s tandard  ba tch  p lant  o r  a  cent ra l  mix ing 
p lan t .  The p lan t  may be  s i tua ted  a t  the  pro jec t  s i te ,  o r  i t  may be  loca ted  
o f f -s i te  o r  a t  a  commerc ia l  supp l ie r .  A l l  mater ia ls  u t i l i zed  in  the  ba tch ing 
o f  concre te  sha l l  be  f rom an approved source  or  supp l ie r .  

(B)   Concrete  Plant  Requirements:  

(1 )  Al l  Concrete  Plants:  

The hand l ing and s to rage o f  concre te  aggregate  sha l l  be such as to 
ma in ta in  them a t  o r  above a  sa tura ted-sur face-dry  (SSD)  mois tu re  
cond i t ion and to  min imize  segregat ion  or  the  in te rmix ing and 
contaminat ion  wi th  fo re ign  mater ia ls .  The Engineer  may requ i re  tha t  
aggregate  be  s to red separa te ly .  Di f fe ren t  s izes of  aggregate  sha l l  be 
separa ted  by  bu lkheads or  s to red  in  separa te  s tockp i les su f f ic ien t ly  
removed f rom each o ther  to  p revent  the  mater ia ls  f rom becoming 
in te rmixed.  When aggregates  are  s to red on the ground,  the  s i tes  fo r  the 
s tockp i les  sha l l  be  leve l  and c lear  o f  a l l  vegeta t ion .  The bo t tom 1 foo t  
layer  o f  aggregate  sha l l  no t  be  d is turbed or  used.   

A l l  concre te  ba tch  p lan ts  and ba tch ing opera t ions  sha l l  have been 
inspec ted  and sa t is fy  app l icab le  c r i te r ia  be fore  be ing used to  p roduce 
concre te .   As  an  a l terna t ive  to  an  ADOT inspec t ion  o f  the  concre te  ba tch 
p lan ts  and ba tch ing opera t ions ,  the  supp l ie r  may submi t  cer t i f i ca t ion  of  
the i r  concre te  p roduc t ion  fac i l i t ies  f rom NRMCA or  Ar izona Rock 
Produc ts  Assoc ia t ion  (ARPA)  to  the  Engineer .   Concre te  ba tch  p lan ts 
sha l l  be  inspec ted  a  min imum of  once every  two years .   ADOT may 
inspec t  concre te  ba tch  p lan ts  a t  any  t ime. 
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Each ba tch  p lan t  sha l l  be equ ipped to  cont ro l  the  t ime when the  water  
en ters  the  mixer dur ing the  mix ing cyc le .  Batch  and mix ing t ime sha l l  be 
ca lcu la ted  f rom the  t ime cement i t ious  mater ia l  i s  f i rs t  combined wi th 
water  o r  aggregates .  

(2 )  Project  Speci f ic  Plants  for  Class P Concrete:  

The hand l ing and s to rage o f  concre te  aggregate  fo r  Class  P concre te a t  
the  job s i te o r  a  p ro jec t  spec i f i c  p lan t  s i te  sha l l  be such as to  min imize 
segregat ion .   Stockp i les sha l l  be  neat  and regu la r  in  fo rm and sha l l  
occupy  as  smal l  an  area  as  poss ib le .    

Contaminat ion  o f  concre te  aggregate  fo r  Class  P concre te  by contac t  
wi th  the  ground a t  the job s i te  sha l l  be  prevented .   The cont rac tor  sha l l  
take  the  necessary measures to  prevent  such contaminat ion .   Such 
prevent ive  measures  inc lude p lac ing aggregate  on  hardened sur faces 
cons is t ing o f  Por t land cement  concre te ,  aspha l t ic  concre te ,  o r  cement 
t rea ted  mater ia l .  

The cont rac tor  sha l l  ma inta in  a t  leas t  two fu l l  days’  wor th  o f  p roduc t ion 
o f  f ine  and coarse  aggregate  s tockp i led  a t  the  batch  p lan t  fo r  Class  P 
concre te  p r io r  to  s ta r t ing and th roughout  the  dura t ion  o f  Por t land cement 
concre te  pav ing opera t ions .   Th is  requ i rement  is  waived fo r  the  las t  two 
days  o f  p roduc t ion .  

(C)   Concrete  Plant  Operat ion and Documentat ion:  

Concre te  ba tch  p lan ts  sha l l  be  opera ted  in  accordance wi th  the 
manufac turer ’s  gu ide l ines  and recommendat ions .  The amount  o f  
mater ia l  measured fo r  each ba tch  o f  concre te  sha l l  no t  exceed the 
p lan t ’s  ra ted  capac i ty .  A record  o f  cer t i f i ca t ion  cur ren t  to  wi th in  the  last  
s ix  months fo r  a l l  sca les ,  ba lances ,  load ce l ls ,  o r  water  measur ing 
sys tems used in the produc t ion  o f  concre te  sha l l  be  main ta ined a t  the 
ba tch  p lan t  and sha l l  be  made ava i lab le  to  the  Engineer  upon request .   

When requested  by  the  Engineer ,  the  cont rac tor  sha l l  supp ly  a  separa te 
record  fo r  each ba tch  o f  concre te  wh ich  shows the  ba tch  we igh t  o r  
quant i ty  o f  each ind iv idua l  ingred ien t .  The amount  o f  water  in t roduced 
in to  the  ba tch  inc lud ing tha t  con ta ined on  the aggregate  sha l l  be 
ver i f iab le .  

(D)   Concrete  T icket ing Systems:  

For  each c lass  o f  concre te and each s t rength  o f  Class  S concre te ,  except 
fo r  Class  P concre te p roduced in  a ba tch  p lan t  a t  the  pro jec t  s i te  and 
used exc lus ive ly  fo r  Class  P work ,  the  cont rac tor  sha l l  fu rn ish  a  de l ivery 
t i cke t  fo r  each ba tch  o f  concre te ,  inc lud ing any  t r ia l  ba tches .   The 
min imum in fo rmat ion  to  be  shown on each de l ivery t i cke t  sha l l  be :  

(1 )  Date ;  
(2 )  T ime batched;   
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(3 )  Truck  ident i f i ca t ion  number ;  
(4 )  Name or  ident i f i ca t ion  o f  ba tch  p lan t ;   
(5 )  Name o f  con t rac tor ;  
(6 )  Name and loca t ion  o f  p ro jec t ;  
(7 )  Quant i ty  o f  concre te ;   
(8 )  Mix  des ign  produc t  code;  and  
(9 )  Amount  o f  permiss ib le  add i t iona l  water  to  meet  the  

des ign  water -cement i t ious  mater ia l  ra t io  

Any  manua l ly  added add i t ives  or  admix tu res  prev ious ly  approved by  the 
Engineer  to  be  added to  an  ex is t ing mix  des ign ,  wh ich  cannot  go  th rough 
the  p lan t  o r  ba tch ing sys tem,  sha l l  be  recorded and shown on the 
de l ivery  t i cke t .   

In  add i t ion ,  the  number  o f  revo lu t ions tha t  the  concre te  has  been mixed 
a t  mix ing speed in  a  t ruck mixer  sha l l  be  no ted  on  the  de l ivery  t i cke t .   

An  au thor ized  representat ive  o f  the  cont rac tor  shal l  be  respons ib le  for  
each de l ivery t i cke t  and sha l l  s ign  each de l ivery  t i cke t  accept ing the 
cont rac tor 's  respons ib i l i ty  fo r  the  concre te .   The representa t ive  sha l l  
fu rn ish a  copy o f  the  de l ivery  t i cke t  to  the  Engineer  a f te r  d ischarge o f  
the  concre te  is  comple te .  

1006-4 .04 Mix ing and Transport  of  Concrete:  

(A)   Genera l  Requirements:  

Al l  concre te sha l l  be homogeneous and thorough ly  mixed,  and there 
sha l l  be  no  lumps or  ev idence o f  un-d ispersed cement .  Equ ipment  hav ing  
components  made o f  a luminum or  magnes ium a l loys ,  wh ich  wou ld  have 
contac t  wi th  p las t ic  concre te  dur ing mix ing and t ranspor t ing,  sha l l  no t  
be  used. 

(B)   Mix ing in a  Stat ionary  Mixer  (Centra l  Mix  Plant  or  
 Drum Mix  Plant ) :  

The vo lume o f  concre te  mixed per  ba tch  sha l l  no t  exceed the  capac i ty  
o f  the mixer  as  shown on the  manufac turer 's  p la te or  documenta t ion .   No 
sp i l lage  o f  concre te  is  a l lowed dur ing the  process  o f  mix ing.  

Whi le  mix ing,  the  mixer sha l l  be  opera ted  a t  the  speed shown on the 
manufac turer 's  p la te  as  the  mix ing speed. 

The mix ing  t ime sha l l  no t  be  less  than 60  seconds per  ba tch  fo r  Class  P 
concre te  and the  mix ing t ime sha l l  be  inc reased i f  d i rec ted  by  the 
Engineer .   The mix ing  t ime sha l l  be  no t  less  than 60  seconds fo r  1  cub ic 
yard  and sha l l  be  inc reased 15  seconds fo r  each add i t iona l  cub ic  yard 
or  f rac t ion  thereo f  fo r  Class  S or  Class  B concre te .  

The mixer  sha l l  have an  au tomat ic  t iming dev ice  wh ich  locks  the 
d ischarge equ ipment  un t i l  the  requ i red  mix ing t ime has  been comple ted .   

TABLE OF CONTENTS INDEX



SECTION 1006 

1170 
 

The mixer  sha l l  be  opera t ing a t  mix ing speed a t  the  t ime tha t  a l l  
ingred ien ts  en ter  the  mixer  to  ensure  the  immedia te  beginn ing o f  the  
mix ing cyc le .   Mix ing t ime sha l l  end when the  d ischarge chute  opens.   
The conten ts  o f  the  mixer  sha l l  be comple te ly  d ischarged be fore the 
succeed ing ba tch  is  p laced in  the  mixer .  

Any  concre te  d ischarged be fore the  mix ing t ime is  comple ted  sha l l  be 
d isposed o f  by  the  cont rac tor  a t  no  add i t iona l  cos t  to  the  Depar tment .  

Cent ra l  mixers  sha l l  be equ ipped wi th  au tomat ic  ba tch  meters  for  
count ing the ba tches fo r  Class  P concre te .   The cont rac tor  sha l l  fu rn ish 
the  ba tch  count  da i ly  to  the  Engineer .  

In  the case o f  mix ing in  a  centra l  mixer ,  when f ibers  a re  incorpora ted 
in to  the  concre te ,  mix ing t ime and revo lu t ion  ra te  is  per fo rmed the  same 
way as  p la in  concre te  because there  is  su f f ic ient  shear  p rov ided to 
un i fo rmly  d isperse  the f ibers .  A tes t  o r  t r ia l  mix ing is  a lways  
recommended to ensure  tha t  the mix tu re suppor ts  the f iber  type and 
dosage and tha t  there  are no  prob lems wi th  the  ba tch ing sequence. 

Mixed concre te  sha l l  be  t ranspor ted  in  t ruck  mixers ,  t ruck  agi ta to rs  o r  
in  non-agi ta t ing t rucks .  

When t ruck mixers  o r  t ruck  agi ta to rs  a re used,  the  concre te  sha l l  be 
cont inuous ly  agi ta ted  f rom the  t ime o f  load ing un t i l  the  t ime o f  d ischarge.   
Agi ta t ion  sha l l  be  by  ro ta t ion  o f  the  drum a t  the  speed shown on the 
manufac turer 's  p la te  as agi ta t ing speed.  The t ruck  mixer  o r  t ruck 
agi ta to r  sha l l  be  loaded and opera ted  wi th in  a  capac i ty  no t  to  exceed 
80  percent  o f  the  gross  vo lume o f  the  drum.   The ra te  o f  d ischarge sha l l  
be  cont ro l led  by the speed o f  ro ta t ion  o f  the drum in  the d ischarge 
d i rec t ion  wi th  the  d ischarge ga te  fu l ly  opened. 

Bod ies  o f  non-agi ta t ing t rucks  sha l l  be  smooth ,  mor ta r - t igh t ,  meta l  
con ta iners  and sha l l  be capab le  o f  d ischarging the  concre te  a t  a 
sa t is fac tory  cont ro l led  ra te  wi thout  segregat ion .   I f  d ischarge o f  concre te 
is  accompl ished by  t i l t ing the  body ,  the  sur face  o f  the  load sha l l  be 
re ta rded by a  su i tab le ba f f le .   Covers sha l l  be prov ided when needed for  
p ro tec t ion .  

Discharge f rom non-agi ta t ing t rucks  sha l l  be comple ted wi th in 
45  minu tes  f rom the  t ime concre te  is  ba tched. 

Concre te  hau led  in  open- top  veh ic les  sha l l  be  pro tec ted  aga ins t  ra in .   
When the  ambien t  tempera ture  exceeds 85  degrees F the  concre te  sha l l  
be  covered i f  i t  cou ld  be  exposed to  the  sun fo r  more  than 30  minu tes .  

(C)   Mix ing in Truck Mixers:  

Al l  concre te  t ruck  mixers  sha l l  be  inspec ted  and sa t is fy  app l icab le 
c r i te r ia  be fore  be ing used to  mix  and de l iver  concrete .  As  an  a l te rna t ive  
to  the  annua l  ADOT inspec t ion  o f  t ruck  mixers ,  the  t rucks  may be 

TABLE OF CONTENTS INDEX



SECTION 1006 

1171 
 

inspec ted  in  accordance wi th  the  requ i rements  o f  the  NRMCA and/or  
ARPA inspec t ion  programs.  Such inspec t ions  sha l l  be per formed in 
accordance wi th  NRMCA’s  “Sec t ion  5  o f  Qua l i ty  Cont ro l  Manua l ,  Sec t ion 
3 ,  Inspec t ion & Cer t i f i ca t ion  o f  De l ivery  Veh ic les”  or  ARPA’s  
“Cer t i f i ca t ion  o f  Ready Mixed De l ivery  F lee t ”  check l is t  and gu ide l ine.  
Upon sa t is fac to ry  complet ion  o f  inspec t ion ,  an  inspec t ion  s t icker  sha l l  
be  app l ied in  a c lear ly  v is ib le  loca t ion to  the  ins ide  o f  the  dr iver ’s  s ide 
door  o f  the  t ruck ,  o r  an  NRMCA card  sha l l  be  read i ly  ava i lab le .  Truck 
mixers  tha t  do  no t  have a va l id  NRMCA card ,  o r  ADOT or  ARPA s t icker  
ind ica t ing the  da te o f  inspec t ion are  no t  a l lowed to  supp ly  concre te  to 
ADOT pro jec ts .   Truck  mixers  sha l l  be  inspec ted  annua l ly  a t  a  min imum 
and may be  inspec ted  a t  any  t ime. 

Each mixer  sha l l  meet  the  spec i f ied  requ i rements  fo r  type  and s ize  and 
sha l l  have a t tached in  a  prominent  p lace  a  manufacturer 's  p la te  showing 
the  gross  vo lume o f  the  mixer  and the  recommended speeds o f  the  mixer  
fo r  mix ing and fo r  agi ta t ing.  Truck  mixers  sha l l  be  opera ted  wi th in  a 
capac i ty  no t  to  exceed 63 percent o f  the  gross  vo lume o f  the drum and 
a t  speeds shown on the  manufac turer 's  p la te  as  mix ing and agi ta t ing 
speeds.   

Truck  mixers  sha l l  be  equ ipped wi th  an  e lec t r ica l ly  o r  mechan ica l ly  
ac t iva ted  revo lu t ion  counter  by  wh ich  the  number o f  d rum revo lu t ions  
may be  ver i f ied .   The counter  sha l l  accura te ly  regis te r  the  number  of  
revo lu t ions .  I t  sha l l  be  mounted on  the  t ruck  mixer  o r  ins ide  the  t ruck 
cab,  so  tha t  i t  may be  sa fe ly  and conven ien t ly  read.   The revo lu t ion 
counter  sha l l  be rese t  to zero  a f te r  a l l  mater ia ls  have been loaded in to 
the  drum a t  the  p lan t .  

Truck-mixed concre te  shal l  be  mixed en t i re ly  in  the  t ruck  mixer .  Mix ing 
sha l l  begin  a f te r  the  cement  has  been combined wi th  e i ther  the 
aggregate  or  water .  Each ba tch  o f  concre te  sha l l  be  mixed fo r  no t  less 
than 70  nor  more  than 100 revo lu t ions  o f  the  drum,  a t  mix ing speed, 
a f te r  a l l  mater ia ls  have been loaded in to the drum a t  the  p lan t ,  except 
tha t  when approved by  the  Engineer ,  the  max imum of  100 revo lu t ions 
may be  inc reased.  Any  revo lv ing o f  the  drum beyond the  max imum 
number  o f  revo lu t ions  shal l  be  a t  the  agi ta t ing speed.  

When f ibers  a re  incorpora ted  in to  the  concre te ,  i t  i s  recommended to 
add the f ibers  in  a  cont inuous  manner .  A mix ing speed o f  10  to  12  rpm 
is  typ ica l ly  used fo r  the ra te  o f  add i t ion  in  t rucks .  A min imum of  40  
revo lu t ions  ( four  to  f i ve minu tes)  a f te r  a l l  the  f ibers  a re  added is  
recommended fo r  p roper  mix ing and d ispers ion  o f  f ibers  in  t rucks .  

Mixers  sha l l  be  c leaned a t  su i tab le  in te rva ls .   Water  used fo r  c lean ing 
the  mixer  sha l l  be  d ischarged pr io r  to  fu r ther  ba tch ing.  

(D)   Mix ing in Volumetr ic  Mixers: 

Concre te  mix ing in  vo lumet r ic  mixers  fo r  Class  S or  Class  B concre te  
sha l l  be  per fo rmed in  accordance wi th  the  requ i rements  o f  ASTM C685.  
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1006-4 .05 Manufactur ing Precast  I tems:  

(A)   Genera l :  

Manufac turers  p roposed by  the cont rac tor  to  manufac ture  precas t  i tems 
sha l l  be  on  the “Approved Precas t  Concre te  Produc ts  Manufac turers 
L is t ”  o r  the  “Approved Precas t /Pres t ressed Br idge Members  
Manufac turers  L is t ”  on  the  St ruc tura l  Mater ia ls  Tes t ing Sec t ion  webs i te .   
On ly  the  manufac turers on  the  approved l i s t (s)  sha l l  manufac ture 
precas t  concre te  p roduc ts  o r  p recas t  b r idge members  fo r  ADOT 
cons t ruc t ion  pro jec ts .    

(B)   Schedul ing:  

Shop drawings  sha l l  be  submi t ted  and approved as  requ i red  in 
Subsec t ion  105.03  o f  the  spec i f i ca t ions .  The rev iewer  sha l l  no ta te  the i r  
fu l l  f i rs t  and las t  name and contac t  phone number  on  the  approved shop 
drawings .  The cont rac tor  sha l l  submi t  a  copy  o f  the  approved shop 
drawings  to  the  St ruc tura l  Mater ia ls  Tes t ing Sec t ion  a t  leas t  f i ve  work ing 
days  in  advance o f  the  s ta r t  o f  p roduc t ion  o f  the  precas t  i tems.  Any 
changes to  shop drawings  must  be  approved by  the  Engineer .  These 
updated  and approved shop drawings  sha l l  be  sent  to  the  St ruc tura l  
Mater ia ls  Tes t ing Sec t ion a t  leas t  24  hours in  advance o f  the  s ta r t  of  
p roduc t ion .   

(C)   Plant  and Personnel  Cert i f icat ions:  

Al l  p recas t  b r idge members  sha l l  be  manufac tured  in  a  p lan t  cer t i f ied  by 
the  Precas t /Pres t ress  Concre te  Ins t i tu te  (PCI) .   The manufac turer  sha l l  
be ,  a t  a  min imum,  cer t i f ied  fo r  Produc t  Group “B” -  Br idge Produc ts ,  
Category  B4.  Erec t ion  of  p recas t /p res t ress br idge members sha l l  be 
per fo rmed by  a  cont rac tor ,  manufac tur ing p lan t ,  o r  e rec tor  wh ich  has  an  
ind iv idua l  on  s ta f f  who has  a t tended and rece ived a  “Cer t i f i ca t ion  o f  
Comple t ion”  f rom the  PCI  “ Indus t ry  Erec t ion  Standards  Schoo l ”  o r  is  
cer t i f ied  by  PCI  as  a  “Cert i f ied  Fie ld  Aud i to r ” .  

A l l  p recas t  concre te p roduc ts ,  o ther  than concre te  p ipe ,  sha l l  be 
manufac tured  in a p lan t  cer t i f ied by the Nat iona l  Precas t  Concre te 
Assoc ia t ion  (NPCA)  or  PCI .    

A l l  p recas t  concre te  p ipe produc ts  and precas t  concre te  box  cu lver ts  
sha l l  be  manufac tured  in  a  p lan t  cer t i f ied  by  the  Amer ican Concre te  Pipe  
Assoc ia t ion  (ACPA)  or  NPCA.  

Al l  p lan t  cer t i f i ca t ions  sha l l  be  main ta ined throughout  the  produc t ion  o f  
a l l  p recas t  concre te  i tems.   Produc t ion  fo r  p ro jec ts  sha l l  s top 
immedia te ly  i f  a t  any  t ime the  manufac turer ’s  cer t i f i ca t ion  is  revoked, 
regard less  o f  the  s ta tus  o f  comple t ion  o f  con t rac ted  work .   Produc t ion 
sha l l  no t  p roceed un t i l  cer t i f i ca t ion  has  been re -es tab l ished. 
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Each p lan t  reques t ing to  be  added to  the  “Approved Precas t  Concre te 
Produc ts  Manufac turers  L is t ”  o r  the  “Approved Precas t /Pres t ressed 
Br idge Members  Manufac turers  L is t ”  sha l l  do  so  in  wr i t ing to  the 
St ruc tura l  Mater ia ls  Tes t ing Sec t ion .  The request  sha l l  inc lude a  copy 
o f  the  compl iance cer t i f ica te  issued by  the  ACPA,  NPCA,  o r  PCI ,  a  copy  
o f  the  most  recent aud i t  conducted  in  accordance wi th  the  ACPA,  NPCA,  
o r  PCI  cer t i f i ca t ion  programs,  a  copy  o f  the  response to de f ic ienc ies o f  
the  aud i t  upon request ,  a  copy  o f  the  Qua l i ty  Sys tem Manua l  (QSM),  and 
the  des ignated  Qua l i ty  Cont ro l  (QC)  Manager  fo r  the  p lan t .  

The cont rac tor  sha l l  p rovide  documenta t ion  to  the St ruc tura l  Mater ia ls  
Tes t ing Sec t ion  fo r  any changes to the  manufac turer ’s  QSM, cer t i f ied 
personne l ,  o r  p lan t  cer t i f i ca t ions  wi th in  10  days  o f  the  respec t ive 
change. 

The QSM sha l l  con ta in ,  a t  a  min imum,  the  methods  o f  p roduc t ion  and 
qua l i ty  con t ro l  po l ic ies  and procedures  used by  the  p lan t .  The QSM sha l l  
be  in  accordance wi th  ACPA,  NPCA,  o r  PCI  Plan t  Cer t i f i ca t ion  
requ i rements  and the i r  respec t ive  programs. 

Each manufac turer  on  the  “Approved Precas t  Concre te  Produc ts 
Manufac turers  L is t ”  o r  the  “Approved Precast /Pres t ressed Br idge 
Members  Manufac turers  L is t ”  i s  requ i red  to  submi t  to  the  St ruc tura l  
Mater ia ls  Tes t ing Sec t ion ,  a  copy  o f  the  annua l  aud i t  and the  response 
to  de f ic ienc ies  o f  the audi t ,  i f  app l icab le ,  to  ver i fy  compl iance wi th  the 
ACPA,  NPCA,  o r  PCI  cer t i f i ca t ion  programs. 

I f  an  aud i t  i s  no t  comple ted  or  aud i t  documents a re  no t  submi t ted wi th in 
a  per iod  o f  16  months  o f  the  las t  aud i t  da te ,  the  p lan t  wi l l  be  removed 
f rom the  approved l i s t  fo r  a  min imum of  two months .  Af te r  the  two 
months ,  the  manufac turer  can app ly  to  have the  p lan t  re ins ta ted  to  the 
approved l i s t .  Re ins ta tement  is  sub jec t  to  rev iew and compl iance wi th 
the  St ruc tura l  Mater ia ls  Tes t ing Sec t ion .   

In  the  event  o f  a  change in  ownersh ip  o f  an  approved manufac turer ,  the 
manufac turer  sha l l  no t i fy  St ruc tura l  Mater ia ls  Tes t ing Sec t ion  o f  the  
change in ownersh ip  a min imum of  30 days  pr io r  to the  da te  a t  wh ich  the 
change o f  ownersh ip  takes  e f fec t .  Approva l  wi l l  expi re  i f  the  Depar tment 
is  no t  no t i f ied  o f  the change in  ownersh ip .  The new ownersh ip  may avo id 
exp i ra t ion  by  submi t t ing a s ta tement  to  the  St ruc tura l  Mater ia ls  Tes t ing 
Sec t ion  ind ica t ing recogn i t ion  o f  the  de ta i ls  o f  the  approval  
requ i rements ,  any  changes to  personne l  and cer t i f i ca t ions ,  and 
ver i f i ca t ion tha t  the  p lan t  is  in  accordance wi th  the ACPA,  NPCA or  PCI  
cer t i f i ca t ion  program requ i rements .   

The Engineer  may conduct  annua l  aud i ts  on  a  random bas is  o f  each 
approved precas t  manufac turer .  

For  p recas t  concre te  p roduc ts ,  the  manufac turer  sha l l  have e i ther  a 
Regis te red  Pro fess iona l  Engineer  o r  a QC Manager  who has  a t  leas t  one 
o f  the  fo l lowing cer t i f i ca t ions :   
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(1 )  PCI  QC Leve l  I I ;   
(2 )  NPCA Produc t ion  & Qua l i ty  Schoo l  (PQS)  Leve l  I I  QA/QC 

and Produc t ion ;  o r   
(3 )  ACPA Q-schoo l .   

For  p recas t  b r idge members ,  the  manufac turer  sha l l  have a  Regis te red 
Pro fess iona l  Engineer  o r  QC Manager  who is  cer t i f ied  by  PCI  as  QC 
Leve l  I I  o r  h igher .  In  add i t ion ,  the QC Manager  sha l l  be  cer t i f ied ,  o r  have 
a  techn ic ian(s )  per fo rming QC tes t ing,  as  an  ACI  Concre te  F ie ld  Tes t ing 
Techn ic ian  Grade I  and ACI  Concre te  St rength  Tes t ing Techn ic ian  Grade 
I .  

In  the  event  o f  a  change in  QC Manager  o r  cer t i f ied QC Techn ic ian ,  the  
manufac turer  sha l l  no t i fy  the  St ruc tura l  Mater ia ls  Tes t ing Sec t ion  o f  the 
change wi th in  30  days .   Fa i lu re  to  no t i fy  the  Depar tment  o f  the  change 
wi l l  resu l t  in  the  exp i ra t ion  o f  the  approva l .  Exp i ra t ion  may be  avo ided 
by  no t i fy ing the St ruc tura l  Mater ia ls  Tes t ing Sec t ion  o f  any changes to 
personne l  and inc lude thei r  cer t i f i ca t ions ,  and ver i f i ca t ion  tha t  the  p lant  
is  in  accordance wi th  the  ACPA,  NPCA or  PCI  cer t i f i ca t ion  program 
requ i rements .  

(D)   Plant  Qual i ty  Control :   

The cont rac tor  sha l l  submi t  the  concre te  mix  des ign(s )  a long wi th  shop 
drawings  to  the  St ruc tura l  Mater ia ls  Tes t ing Sec t ion  fo r  approva l .  

The shop drawings  sha l l  con ta in  a t  the  min imum:  

(1 )  Concre te  s t rength  requ i rements ;  
(2 )  Method o f  concre te  p lacement ;  
(3 )  Method o f  concre te  v ib ra t ion ;  
(4 )  Method o f  cur ing;  
(5 )  Tens ion ing method and ca lcu la t ions ,  inc lud ing s t ress ing 

jacks  and pumps,  gauge pressure  va lues  and theore t ica l  
e longat ions ;  

(6 )  Detens ion ing method; 
(7 )  Concre te  f in ish ing requ i rements  and method o f  f in ish ing;  

and 
(8 )  Storage method.  

When Requests  fo r  In fo rmat ion  (RFI )  a re  submi t ted  to  the  Engineer ,  a  
copy  o f  the  RFI  sha l l  a l so  be  submi t ted  to  the  St ruc tura l  Mater ia ls  
Tes t ing Sec t ion .  

The manufac turer  sha l l  fabr ica te concre te  tes t  cy l inders  fo r  each 
produc t ,  s t rength  requ i rement ,  and mix  des ign per  each day  o f  
p roduc t ion .   When “d ry  cas t ”  o r  “zero  s lump”  concre te  is  used,  the 
concre te  tes t  cy l inders  wi l l  be  fabr ica ted  per  ASTM C497.   For  “wet  cas t ”  
concre te ,  the concre te  tes t  cy l inders  wi l l  be  fabr ica ted  per  AASHTO T 
23 .   When “Se l f  Conso l i da t ing Concre te”  (SCC)  i s  used,  the  concre te 
tes t  cy l inders  sha l l  be  fabr ica ted ,  and un i t  we igh t  and a i r  con ten t  tes ts 
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sha l l  be per fo rmed as  descr ibed in  Subsec t ion 1006-4 .05  (E)  o f  the 
spec i f i ca t ions .  

Re lease s t rength  sha l l  be met  p r io r  to  de tens ion ing.  At  the  d isc re t ion  o f  
the  Engineer ,  re lease s t rength  tes t ing may be  per fo rmed a t  the  p lan t  
under  the  observa t ion o f  the  Engineer ,  i f  no t  per fo rmed by  the  Engineer .  

Concre te  tes t  resu l ts  sha l l  be  made ava i lab le  upon request .  

(E)   Precast  Concrete  Operat ions:  

When requested ,  the  precas t  manufac turer  sha l l  supp ly  a  month ly 
concre te  compress ive  s trength  repor t ,  wh ich  conta ins  the  fo l lowing 
in fo rmat ion :  

Da i ly  average concre te  compress ive  s t rength ;  

Month ly  average concre te  compress ive s t rengths ,  wi th 
the  h igh  tes t  resu l t ,  the  low tes t  resu l t ,  and the  s tandard 
dev ia t ion  o f  concre te  compress ive  s t rength  resu l ts ;  

Week ly  aggregate  gradat ion  and sand equ iva lent  tes t  
resu l ts ;  and 

For  SCC,  resu l ts  o f  “Co lumn Segregat ion  Tes t ” ,  when 
requested  by  the  Engineer .  

(1 )  Precast  Br idge Members Concrete  Operat ions:  

Concre te  mix  des igns  sha l l  be submi t ted  and comply wi th  the 
requ i rements  o f  Subsec t ion  1006-3 .01  o f  the  spec i f i ca t ions ,  and the 
requ i rements  l i s ted here in .   Ca l ib ra t ion repor ts  for  ba tch p lan ts  sca les 
and measur ing dev ices  sha l l  be  supp l ied  to  the  Engineer  upon request .  

A l l  concre te  used in  the  produc t ion  o f  p recas t  b r idge members  a t  the 
manufac turer ’s  p lan t  o r  purchased f rom a  Ready Mix  supp l ie r  sha l l  be 
ba tched wi th  load ce l l  ind ica t ing dev ices  prov id ing a  d ig i ta l  readout  and 
pr in ted  we igh ts .   Pr in ted  cop ies  sha l l  be  ava i lab le  upon request  by  the 
Engineer .  

The ra te  o f  concre te  p lacement  and conso l ida t ion  sha l l  be  such tha t  the 
fo rmat ion  o f  co ld  jo in ts  wi th in  mono l i th ic  sec t ions  of  any  br idge member  
sha l l  no t  occur ,  bu t  a t  no  t ime sha l l  concre te  p lacement  be  less  than 25 
cub ic  yards  per  hour .  

When conso l ida t ing concre te  tha t  inc ludes  epoxy  coated  re in fo rcement 
wh ich  requ i res  v ib ra t ion  dur ing p lacement ,  methods o f  v ib ra t ion  sha l l  be 
equ ipped wi th  neoprene or  rubber  boots  o r  l i ke  mater ia l  tha t  p ro tec ts  the 
epoxy  coat ings  f rom damage and/or  abras ion .    
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When concre te p lacement  is  in te rrup ted  by ra in,  the  fo rms sha l l  be 
covered wi th  ta rps  or  p last ic .   I f  i t  i s  de termined tha t  concre te  p lacement 
can proceed dur ing ra in ,  ta rps  or  p las t ic  sha l l  be  used to  cover  the  forms 
ahead o f  and beh ind  the  concre te  p lacement .  

(2 )  Precast  Concrete  Products  Concrete  Operat ions:  

Cal ib ra t ion  repor ts  fo r  batch  p lan t  sca les  and measur ing dev ices  sha l l  
be  supp l ied to  the  St ruc tura l  Mater ia ls  Tes t ing Sec t ion  when requested.   
Each precas t  p lan t  sha l l  submi t  a  “Hot  Weather ”  and/or  a  “Co ld  Weather ”  
concre te  ba tch ing and p lacement  p lan  wh ich  addresses  the  s teps  tha t  
wi l l  be  taken to  ensure concre te  tempera ture  and cur ing meets  the 
spec i f i ca t ions .   The p lan sha l l  spec i fy  p rocedures  de ta i l ing how the 
concre te  tempera ture  wi l l  be  mon i to red  th roughout  each day ’s 
p roduc t ion .   The St ruc tura l  Mater ia ls  Tes t ing Sec t ion  may tes t  concre te 
tempera ture  a t  any  t ime.  Concre te  fa i l ing to  meet  the  spec i f i ca t ion wi l l  
be  re jec ted  a long wi th  any  precas t  p roduc ts  produced tha t  day .  

The precas t  manufac turer  sha l l  supp ly  annua l  tes t  resu l ts  fo r  aggregate  
as  requ i red  per  ASTM C33,  and a lso  an  annual  absorp t ion  tes t  on 
manufac tured  produc ts .  

A l l  concre te  ba tched a t  the  manufac turer ’s  p lan t ,  o r  purchased f rom a  
ready  mix  supp l ie r ,  sha l l  be  ba tched wi th  load cel l  ind ica t ing dev ices 
prov id ing a  d ig i ta l  readout  and pr in ted  we igh ts.   Cop ies  sha l l  be 
ava i lab le  when requested by  the  St ruc tura l  Mater ia ls  Tes t ing Sec t ion .  

The ra te  o f  concre te  p lacement  and conso l ida t ion  sha l l  be  such tha t  the 
fo rmat ion  o f  co ld  jo in ts  wi th in  mono l i th ic  sec t ions  wi l l  no t  occur .  

When conso l ida t ing concre te  tha t  inc ludes  epoxy  coated  re in fo rcement 
wh ich  requ i res  v ib ra t ion  dur ing p lacement ,  methods o f  v ib ra t ion  sha l l  be 
equ ipped wi th  neoprene or  rubber  boots  o r  l i ke  mater ia l  tha t  p ro tec ts  the 
epoxy  coat ings  f rom damage and/or  abras ion .  

When a s t r ipp ing s t rength is  spec i f ied ,  the manufacturer  may de termine 
the  concre te  s t rength  us ing Ar izona Tes t  Method 318,  “Es t imat ing the  
Deve lopment  o f  Concre te  St rength  by  Matur i ty  Method. ”  

When concre te p lacement  is  in te rrup ted  by ra in,  the  fo rms sha l l  be 
covered wi th  ta rps  or  p last ic .   I f  i t  i s  de termined tha t  concre te  p lacement 
can proceed dur ing ra in ,  ta rps  or  p las t ic  sha l l  be  used to  cover  the  forms 
ahead o f  and beh ind  the  concre te  p lacement .  

(3 )  Sel f  Consol idat ing Concrete  (SCC):  

SCC sha l l  be  f lowab le  under  i ts  own we igh t  and comple te ly  f i l l  the 
fo rmwork ,  even in  the  presence o f  dense re in fo rcement ,  wi thout  the  need 
o f  any  v ib ra t ion ,  wh i le  ma in ta in ing homogene i ty .   P lacement  is  to  be 
accompl ished in  one l i f t ,  w i th  the  p lacement  equ ipment  wi th in  25  fee t  o f  
the  ro l l ing edge tha t  the  SCC crea tes .  
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Tr ia l  mixes  sha l l  be  observed by  an  ADOT representa t ive .   Tr ia l  mixes  
may inc lude an  inver ted  s lump spread tes t  in  accordance wi th  ASTM 
C1611,  L -box ,  J -box ,  J - r ing,  Co lumn Segregat ion  Tes t ,  o r  o ther  tes ts  as 
deemed necessary by  the  Engineer  fo r  the  concre te  mix  approva l .   In  
add i t ion ,  the  fo l lowing is  requ i red :  

(a )  The v isua l  s tab i l i t y  index  (VSI ) ,  per fo rmed in 
accordance wi th  ASTM C1611,  sha l l  be  de termined 
fo r  each precas t  concre te p roduc t  be ing produced; 

(b )  Any  v iscos i ty  mod i fy ing agents  (VMA)  sha l l  be  
ident i f ied  fo r  the  mix tu re ;  and 

(c )  The spread sha l l  be  wi th in  ±  3  inches  o f  the  des ign 
spread de f ined in  the  mix des ign .  

Concre te  s t rength  tes t  cy l inders  sha l l  be  fabr ica ted  in  accordance wi th  
ASTM C31,  bu t  f i l l ing the  molds  sha l l  be  done in  accordance wi th  ASTM 
C1758. 

Concre te  un i t  we igh t  and a i r  con ten t  tes ts  sha l l  be  per fo rmed in 
accordance wi th  ASTM C138 and ASTM C231,  respec t ive ly ,  bu t  f i l l ing 
the  cy l inder  mo lds  sha l l  be  done in  accordance wi th  ASTM C1758.   

1006-5 Weather  and Placement  Limitat ions:  

1006-5 .01 Genera l  Requirements:  

Concre te  sha l l  no t  be  p laced dur ing adverse  cond i t ions ,  wh ich  may 
inc lude bu t  a re  no t  l imi ted to  ra in ,  snow,  f reez ing weather ,  uns tab le  s i te 
cond i t ions ,  excess ive ly  h igh  ambien t  tempera ture ,  and h igh  winds ,  
un less  approved by  the  Engineer .   

Under  ra iny  cond i t ions ,  p lac ing o f  concre te  sha l l  be  s topped be fore  the 
quant i ty  o f  sur face  water  is  su f f ic ien t  to  cause a  f low or  wash o f  the 
concre te  sur face  or  have a  de t r imenta l  e f fec t  on  the  f in ished concre te 
and acceptance parameters .  

P lac ing o f  concre te  sha l l  immedia te ly  cease i f  the hau l ing veh ic les  o r  
any  equ ipment  o r  pedes tr ian  t ra f f i c  t racks  mud on the  prepared base or  
changes the  a l lowab le  subgrade d imens iona l  to le rances  fo r  Class  P 
concre te  and s labs  p laced on  subgrade fo r  Class  S or  Class  B concre te .  

1006-5 .02 Hot  Weather  Concret ing:  

Forms,  subgrade,  and re in fo rc ing s tee l  sha l l  be  l igh t ly  spr ink led  wi th  
coo l  water  jus t  pr io r  to  the  p lacement  o f  concre te .  
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Ch i l led  mix  water  o r  we l l  c rushed ice  (subs t i tu ted as  a  par t  o f  the  mix 
water  on  a  pound fo r  pound bas is )  may be  used to cont ro l  the  concre te 
tempera ture .  

Aggregate  may be  coo led  by  sys temat ic  spr ink l ing o f  aggregate  
s tockp i les  fo r  evapora t ive  coo l ing or  by  the  use  o f  l iqu id  n i t rogen 
sys tems.    

I f  requ i red  by  the  Engineer ,  windscreens  sha l l  be used to  reduce the 
evapora t ion  ra te  when cur ing methods  a lone are  no t  su f f ic ien t  to 
ma in ta in  the  evapora t ion  ra te  wi th in  acceptab le l imi ts .   On br idge decks ,  
windscreens  sha l l  p ro jec t  a t  leas t  6  fee t  above the  prepared br idge deck 
sur face .   Windscreens  may be  made o f  any  cons truc t ion  mater ia l  that  
p rov ides  su f f ic ien t  s t rength  to  res is t  the  fo rce  o f  the  wind .  

I f  dur ing f in ish ing an  unexpected  env i ronmenta l  change or  de lay  occurs ,  
a  monomolecu la r  f i lm produc t  tha t  a ids  in  re ta rd ing the  evapora t ion may 
be  used pr io r  to  f in ish ing wi th  the  Engineer ’s  approva l .   The 
monomolecu la r  f i lm sha l l  be  app l ied  in  accordance wi th  the 
manufac turer ’s  recommendat ions .   The evapora t ion  re tarder sha l l  be 
app l ied  in  a  f ine  mis t  us ing su i tab le  sprayers ;  i t  sha l l  no t  impact  the  
p las t ic  concre te  sur faces  in  a  s t ream. 

Concre te  sur faces  to  wh ich  an  evapora t ive  re ta rdant  has been app l ied 
sha l l  no t  be  sub jec ted  to f in ish ing wh ich  mixes  the  re ta rdant  in to  the 
p las t ic  concre te .   App l ica t ion  o f  an  evapora t ion  re tardant  sha l l  no t  de lay 
the  p lacement  o f  cur ing compound as  descr ibed in  Subsec t ion  1006-
6 .01(C)  o f  the  spec i f i ca t ions .  

1006-5 .03 Cold Weather  Concret ing:  

Concre te  sha l l  no t  be  p laced on  or  aga ins t  ice-coated  fo rms,  re in fo rc ing 
s tee l ,  s t ruc tu ra l  s tee l ,  condu i ts ,  o r  cons truc t ion  jo in ts ;  nor  on  or  aga ins t  
snow,  ice ,  o r  f rozen ear th  mater ia ls .  Immedia te ly  p r io r  to  p lac ing 
concre te ,  the  tempera ture  o f  fo rms,  re in fo rc ing s tee l ,  ear then mater ia l ,  
o r  any  o ther  mater ia l  that  wi l l  come in  contac t  wi th  the  f resh ly  p laced 
concre te  sha l l  be  a  min imum tempera ture  o f  40  degrees  F.   I f  a r t i f i c ia l  
heat  is  used to  ad jus t  the  tempera ture  o f  the  i tems tha t  wi l l  come in  
contac t  wi th  the  f resh ly  mixed concre te ,  the  tempera ture  o f  these i tems 
sha l l  no t  exceed 10  degrees  F grea ter  than tha t  of  the  concre te  be ing 
p laced. 

Concre te  opera t ions  sha l l  be  d iscont inued when a  descend ing ambien t  
tempera ture  in  the  shade and away f rom ar t i f ic ia l  heat  fa l ls  be low 
40 degrees  F.  Concre te opera t ions  sha l l  no t  be  resumed unt i l  an 
ascend ing ambien t  tempera ture  in  the  shade and away f rom ar t i f i c ia l  
heat  exceeds 35  degrees  F un less  o therwise approved by  the  Engineer .  

Mix ing and p lac ing concrete  sha l l  con t inue no  la te r  than tha t  t ime o f  day 
wh ich  a l lows su f f ic ien t  t ime to  p lace  and pro tec t  the  concre te  a l ready 
poured be fore  the  ambient  tempera ture  drops  to  35 degrees  F.  
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Concre te  sha l l  be  pro tec ted  in  a  manner  to  ma in ta in  a l l  concre te  sur face 
tempera tures  a t  no t  less  than 50  degrees  F fo r  a  per iod  o f  72  hours  a f te r  
p lacement  and a t  no t  less than 40  degrees  F fo r  an add i t iona l  96  hours .  

The cont rac tor  may use equ ipment  to  heat the  aggregates  or  water ,  o r  
bo th ,  p r io r  to  mix ing.   I f  aggregates  are  heated ,  the  min imum 
tempera ture  o f  the  heated  aggregate  sha l l  be  60 degrees  F and the 
aggregates  sha l l  have no  chunks  o f  ice  o r  f rozen aggregate  present .   
Equ ipment  used to  heat  the  aggregates  sha l l  be  such tha t  cons is ten t  
tempera tures  are  ob ta ined th roughout  the  aggrega te  wi th in  each ba tch 
and f rom one ba tch  to  another .   Water  sha l l  no t  be heated  in  excess  of  
150 degrees  F un less  the water  is  mixed wi th  the aggregate  pr io r  to  the 
add i t ion  o f  cement  to  the ba tch .   Dur ing the  heat ing or  mix ing process ,  
cement  sha l l  no t  be  added to  water  and aggregate  combina t ions  wh ich 
exceed 100 degrees  F.  

When weather  fo recas ts  ind ica te  a  p robab i l i t y  tha t  ambien t  tempera tures 
are  to fa l l  be low 35 degrees  F dur ing the  p lacement  o r  cur ing per iods ,  
the  cont rac tor  sha l l  submi t  a  co ld  weather  concre t ing p lan  to  the 
Engineer  fo r  approva l  p r io r  to  concre te  p lacement.   The co ld  weather 
concre t ing p lan  sha l l  de ta i l  methods and equ ipment  wh ich  are to  be  used 
to  ensure  tha t  the  requ i red  concre te  tempera tures  are  main ta ined.   The 
cont rac tor  sha l l  p rov ide  adequate  co ld  weather p rotec t ion  in the  fo rm o f  
insu la t ion  and/or  heated  enc losures  to  p ro tec t  the  concre te  a f te r  
p lacement .   For  b r idge decks and suspended s t ruc tu res ,  the co ld 
weather  concre t ing p lan  sha l l  inc lude pro tec t ion  measures  fo r  bo th the 
top  and bo t tom sur faces  o f  the concre te .   Th is  p rotec t ion  sha l l  ma in ta in 
concre te  sur face  temperatures  as  spec i f ied  above a t  a l l  loca t ions  in  the 
s t ruc tu re .   When ar t i f i c ia l  heat ing is  requ i red ,  the  heat ing un i ts  sha l l  not  
loca l ly  heat  o r  d ry  the  surface  o f  the  concre te .  

When a  co ld  weather  concre t ing p lan  is  requ i red,  the  Engineer  may 
requ i re  concre te  tempera tures  to  be measured and cont inuous ly  
recorded by  the  use  o f  tempera ture  sens ing dev ices  dur ing the  en t i re 
cur ing per iod .   The contrac tor  sha l l  p rov ide  the  tempera ture  sens ing 
dev ices ,  inc lud ing i ts  manufac turer ’s  cer t i f i ca t ion  wh ich  sha l l  be in 
accordance wi th    ASTM C1074,  and record ing ins t ruments .   The 
cont rac tor  sha l l  ins ta l l  tempera ture  sens ing dev ices  near  the  sur face  o f  
the  concre te  a t  loca t ions  and depths  des ignated  by the  Engineer .   When 
concre te  is  p laced on  a  b r idge deck  or  suspended s t ruc tu re ,  bo th  the 
bo t tom sur face  and the top  sur face  sha l l  be  mon i tored  wi th  tempera ture 
sens ing dev ices .   Tempera ture sens ing dev ices  and record ing 
ins t ruments  sha l l  be  approved by  the  Engineer .   The cont rac tor  sha l l  
con t inuous ly  mon i tor  the  concre te  tempera ture  and prov ide  the  recorded 
da ta  to  the  Engineer  upon request .  

I f  the  sur face  concre te  tempera ture  a t  any  loca t ion in  the  s t ruc tu re  fa l ls  
be low 35 degrees  F dur ing the  cur ing per iod ,  the Engineer  may d i rec t  
the  cont rac tor  to  core  the  areas  in  ques t ion  a t  the  loca t ions  ind ica ted  by 
the  Engineer .   The cont rac tor  sha l l  submi t  the cores  to  a  pe trographer 
fo r  examinat ion  in  accordance wi th  ASTM C856.   Concre te damaged by 
f ros t ,  as de termined by  the  pe t rographer ,  sha l l  be  removed and rep laced 
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a t  no  add i t iona l  cos t  to  the  Depar tment .   A l l  cos ts  assoc ia ted  wi th  cor ing,  
t ransmi t ta l  o f  cores ,  and pe t rograph ic  examinat ion  sha l l  be a t  no 
add i t iona l  cos t  to  the  Depar tment  regard less  o f  the  ou tcome o f  the 
pe t rograph ic  examinat ion .  

The p lac ing o f  concre te wi l l  no t  be  permi t ted  un t i l  the  Engineer  is  
sa t is f ied  tha t  a l l  the  necessary  p ro tec t ion  equ ipment  and mater ia ls  a re 
on  hand a t  the  s i te  and in sa t is fac to ry  work ing cond i t ion .  

Concre te  requ i r ing co ld  weather  p ro tec t ion  sha l l  have such pro tec t ion 
removed a t  the  end o f  the requ i red  cur ing per iod  in such a manner tha t  
wi l l  permi t  a  gradua l  d rop in  the  concre te  tempera tures .  

1006-6 Cur ing Concrete:  

1006-6 .01 Cur ing Cast - in-Place Concrete:  

(A)   Genera l  Requirements:  

Al l  cas t - in -p lace  concre te sha l l  be  cured  by  one,  o r  by  a  combina t ion  o f  
more  than one,  o f  the  methods  spec i f ied  here in  and cur ing sha l l  begin 
immedia te ly  a f te r  complet ion  o f  mach ine or  hand f in ish ing o f  the  f resh 
concre te .  

Cur ing sha l l  be  cont inued fo r  a  per iod  o f  a t  leas t  seven days  a f ter  
p lac ing i f  e i ther  Type I I  Por t land cement  o r  Por t land pozzo lan  cement 
has  been used,  o r  fo r  a t  leas t  th ree  days  i f  Type I I I  Por t land cement  has 
been used. 

Sur faces  requ i r ing a  Class  I I  f in ish  sha l l  no t  be cured by the  L iqu id -
Membrane Forming Compound Method un t i l  a f te r  the  f in ish ing opera t ions 
are  comple ted .  

No t ra f f i c ,  hau l ing,  s to r ing o f  mater ia l  or  o ther  work  sha l l  be a l lowed on 
any  concre te  sur face  dur ing the  requ i red  cur ing per iods .  

(B)   Water  Cur ing Method:  

Al l  sur faces  no t  covered by  reasonab ly  waterproo f  fo rms sha l l  be  kept  
damp by app ly ing water  wi th  a  nozz le tha t  so a tomizes  the f low o f  the 
water  tha t  a  fog mis t  and no t  a  spray  is  fo rmed unt i l  the  sur face  o f  the 
concre te  is  covered wi th a  cur ing med ium or  spr ink l ing o f  the  sur face  is  
permi t ted .   The mois tu re  f rom the  nozz le  sha l l  no t  be  app l ied  under 
p ressure  d i rec t ly  upon the  concre te  and sha l l  no t  be  a l lowed to  
accumula te on the concre te  in  a  quant i ty  su f f ic ien t  to  cause a f low or  
wash the  sur face .  

I f  a  cur ing med ium is  used,  the  concre te  sha l l  be  kept  cont inuous ly  wet 
by  spr ink l ing wi th  water  fo r  the en t i re  cur ing per iod .   Bur lap ,  rugs ,  
carpe ts ,  o r  ear th  o r  sand b lankets  may be  used as  a  cur ing med ium to  
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re ta in  the  mois tu re  dur ing the  cur ing per iod .   Appl ica t ion  o f  the  cur ing 
med ium sha l l  no t  begin  un t i l  such t ime tha t  p lacement  can be  made 
wi thout  marr ing the  sur faces  o f  the  concre te .  App l ica t ion  o f  a  non-
a tomized spray  o f  water ,  water  by  b rushes ,  o r  any o ther  non-approved 
method wi l l  no t  be  permi t ted .  

Fogging equ ipment  sha l l  cons is t  o f  a  mechan ica l ly  opera ted  pressur ized 
sys tem us ing inc rementa l ly  spaced t r ip le  headed nozz les  or  equ iva len ts .   
The nozz les  sha l l  be  po int ing hor izon ta l ly ,  para l le l  to  the  sur face o f  the 
concre te  and a t  a  d is tance no t  to  exceed 36  inches  above the  concre te 
sur face .  

The fogging equ ipment  sha l l  be  mounted such tha t  i t  i s  s ta t ionary .   Each 
nozz le  sha l l  be  equ ipped wi th  an  eas i ly  access ib le  cont ro l  capab le  o f  
vary ing the  vo lume o f  water  f low and immedia te ly  shut t ing o f f  the  water  
when in  the  o f f  pos i t ion.   Hand-he ld  fogging  equ ipment  wi l l  no t  be  
a l lowed.  

I f  a  cur ing med ium is  no t  used, the  en t i re sur face  o f  the  concre te  sha l l  
be  kept  damp by  the  appl ica t ion  o f  water  wi th  an  a tomiz ing nozz le  as 
spec i f ied  above un t i l  the  concre te  has se t ,  a f te r  which  the  en t i re  sur face 
o f  the concre te sha l l  be  spr ink led cont inuous ly  wi th  water  fo r  the en t i re 
cur ing per iod .  

In  no  case sha l l  cur ing be in te r rup ted  by  more than one hour  dur ing the 
cur ing per iod .  

(C)   Liquid-Membrane Forming Compound Method:  

L iqu id  membrane fo rming compound sha l l  con form to  the requ i rements 
o f  ASTM C309 and a lso  meet  the  c r i te r ia  in  Tab le 1006-8 .   Approva l  o f  
cur ing compound wi l l  be  based on  a  Cer t i f i ca te  o f  Ana lys is  conforming 
to  the  requ i rements  o f  Subsec t ion  106.05  o f  the  spec i f i ca t ions  submi t ted 
fo r  each lo t .   Cur ing compound sha l l  no t  be  used on  a  p ro jec t  p r io r  to 
approva l .  

Any  cur ing compounds not  p rev ious ly  approved fo r  use  on  a  cur ren t  o r 
pas t  ADOT pro jec t  sha l l  be  tes ted  fo r  p re-approva l  by  the  St ruc tura l  
Mater ia ls  Tes t ing Sec t ion  pr io r  to  the  submi t ta l  o f  the Cer t i f i ca te  o f  
Ana lys is .  The pre-approva l  tes t ing sha l l  be  de termined by  the  Engineer 
and in  accordance wi th  the  requ i rements  in  Tab le  1006-8 .  

The approva l  o f  Type 2  (wh i te  p igmented)  cur ing compounds sha l l  be 
e f fec t ive  fo r  a  max imum of  s ix  months  f rom the  produc t ion  da te .  The 
approva l  o f  Type 1-D (c lear  o r  t rans lucent wi th  fugi t i ve  dye)  cur ing 
compounds sha l l  be  e f fec t ive  fo r  a  max imum of  12  months  f rom the 
produc t ion  da te .  
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TABLE 1006-8 
Test ing Cr i ter ia  for  Liquid Membrane Forming Compound 

Procedure Cr i ter ia  
Color  Clear  (Type 1-D)  Whi te  (Type 2)  
De le te r ious  React ion  w/  
Concre te No React ion No React ion 

Dry ing Time Tes t  Less  than 4  hours Less  than 4  hours 

Mois tu re  Loss  (72  hours)  Less  than 0 .55  
kg/m²  

Less  than 0 .55  
kg/m²  

Ref lec tance Tes t  N/A 60% or  grea ter  
Three-Day Set t lement  
Tes t  (MNDOT Procedure) 

Less  than 2  ml  
a f te r  3  days 

Less  than 2  ml  
a f te r  3  days 

Non-vo la t i le  Conten t  Tes t  
(D2369 Method A) Min imum 25% Min imum 25% 

 
The Engineer  sha l l  reserve  the  r igh t  to  sample  cur ing compound a t  the 
source to  per fo rm tes ts  spec i f ied  in ASTM C309 fo r  ver i f i ca t ion 
purposes .   Sampl ing f requency  wi l l  be a t  the d isc re t ion  o f  the  Engineer .   
Cur ing compound wi th  fa i l ing ver i f i ca t ion  tes t  resu l ts  sha l l  no t  be  used. 

Al l  sur faces  no t  covered by  waterproo f  fo rms sha l l  be  cured  by  the  l iqu id -
membrane fo rming compound method.  The cur ing compound sha l l  be 
app l ied  to  the  concre te immedia te ly  fo l lowing the  sur face  f in ish ing 
opera t ion  in one or  more  app l ica t ions  to ta l ing a  ra te  o f  a t  leas t  1 ga l lon 
per  100 square  fee t .  The cont rac tor  sha l l  no t  exceed the  coverage ra te  
spec i f ied  in  ASTM C309.  

The cur ing compound shal l  fo rm a  cont inuous  unbroken sur face .  

Type 2  compound wi th  e i ther  a Class  A or  Class B veh ic le sha l l  be used 
fo r  concre te pavement ,  br idge decks ,  and approach s labs .   Type 1-D 
compound wi th  e i ther  a  Class  A or  Class  B veh ic le  sha l l  be  used for  
o ther  concre te  i tems. 

I f  the  membrane f i lm is  b roken dur ing the  cur ing per iod ,  the  broken area 
sha l l  be  g iven a  new app l ica t ion  o f  compound a t  a  ra te  su f f ic ien t  to 
ensure  un i fo rm coverage. 

In  no  case sha l l  cur ing be in te r rup ted  by  more than one hour  dur ing the 
cur ing per iod .  

(D)   Forms in Place Method:  

Formed sur faces  o f  concre te  may be  cured  by  reta in ing the  fo rms in 
p lace .   The fo rms sha l l  remain  in  p lace  fo r  the  en t i re  cur ing per iod .  

Al l  jo in ts  in  the  fo rms and the  jo in ts  be tween the  end o f  fo rms and 
concre te  sha l l  be  kept  mo is tu re- t igh t  dur ing the  cur ing per iod .  

Cracks  in  the  fo rms and c racks  be tween the  fo rms and the  concre te  sha l l  
be  resea led  by  methods  approved by  the  Engineer .  
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(E)   Cur ing Br idge Decks,  Approach Slabs,  and Anchor  
 Slabs:  

The top  sur face  o f  b r idge decks ,  approach s labs ,  and anchor  s labs  sha l l  
be  cured  by  the  l iqu id -membrane fo rming compound method and by  the 
water  cur ing method.  The cur ing compound sha l l  be  app l ied 
progress ive ly  immedia te ly  fo l lowing the  sur face  f in ish ing opera t ion .  

Water  cur ing sha l l  be app l ied no t  la te r  than four  hours a f te r  the 
comple t ion  o f  the  sur face f in ish ing opera t ions  and sha l l  be  app l ied  as 
spec i f ied  here in .  

The top  sur face o f  b r idge decks ,  approach s labs ,  and anchor  s labs that  
wi l l  be  covered wi th  a  spec ia l  r id ing sur face  or  waterproo f ing membrane 
sha l l  be  cured  by  the  water  cur ing method on ly .   Water  cur ing sha l l  be 
app l ied  progress ive ly  immedia te ly  fo l lowing the  sur face  f in ish ing 
opera t ion  as  spec i f ied  here in .  

1006-6 .02 Cur ing Precast  Concrete:  

(A)   Genera l  Requirements:  

The cont rac tor  may cure  precas t  concre te  in  accordance wi th  the 
requ i rements  spec i f ied  above fo r  cur ing cas t - in -p lace  concre te  o r  the 
cur ing o f  p recas t  concre te  may be  per fo rmed by  ex terna l  heat ing.   Th is  
may be  accompl ished by the  use  o f  low-pressure steam or  rad ian t  heat  
wi th  mo is tu re .  

I f  cur ing o f  the  concre te  is  accompl ished by  low-pressure  s team or 
rad ian t  heat  wi th  mo is tu re ,  cur ing wi l l  be  cons idered comple ted  a f te r  
te rmina t ion  o f  s team or  rad ian t  heat  cur ing.   Rap id  tempera ture  changes 
in  the  concre te  sha l l  be  avo ided dur ing the  coo l ing per iod .  

I f  cur ing o f  the  concre te  is  accompl ished by  the  water  cur ing method, 
the  l iqu id -membrane fo rming compound method,  o r  the  fo rms- in -p lace 
method,  such cur ing sha l l  be  cont inued fo r  a per iod  o f  a t  leas t  seven 
days  a f ter  p lacement  o f  the  concre te .   The cur ing t ime may be  reduced 
to  a  min imum of  th ree  days  when a  Type I I I  Por t land cement has  been 
used. 

For  p recas t  i tems,  when a  concre te  mix  conta ins  s i l i ca  fume,  a  cur ing 
p lan  acceptab le  to  the  Engineer  sha l l  be  submi t ted fo r  approva l .  

Concre te  tes t  cy l inders  sha l l  be  in i t ia l l y  cured  wi th ,  and in  the  same 
manner  as the  precas t  concre te  p roduc ts .   F ina l  cur ing wi l l  be  per 
AASHTO T 23 /ASTM C31.  
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(B)   Low-Pressure  Steam Cur ing:  

Af te r  p lacement  o f  the  concre te ,  p recas t  i tems sha l l  be  he ld  fo r  a 
min imum two-hour  p res teaming per iod .   I f  the  ambien t  a i r  tempera ture  
is  be low 50 degrees  F,  s team sha l l  be  app l ied  dur ing the  pres teaming 
per iod  to  ho ld  the a i r  sur round ing the precas t  i tem a t  a  tempera ture 
be tween 50  and 90  degrees  F.  When the  ambien t  tempera ture  fa l ls  be low 
50 degrees F,  s team or rad ian t  heat  may be  used to keep the  enc losure 
a t  a  tempera ture  o f  no t  more  than 90  degrees  F un t i l  the  acce le ra ted 
cur ing per iod  begins .  

Acce le ra ted  cur ing sha l l  no t  commence un t i l  one  hour  a f te r  in i t ia l  se t  or  
th ree  hours  a f te r  p lacement  o f  concre te ,  wh ichever  is  longer .   In i t ia l  se t  
wi l l  be  de termined in  accordance wi th  ASTM C403 and the resu l ts  
submi t ted  wi th  each mix  des ign .  

To  prevent mo is tu re loss on  exposed sur faces  dur ing the  pres teaming 
per iod ,  p recas t  i tems sha l l  be  covered as  soon as  poss ib le  a f ter  cas t ing 
or  the  exposed sur faces  sha l l  be  kept  wet  by  fog spray  or  wet  b lankets .  

Enc losures fo r  s team cur ing sha l l  a l low f ree  c i rcu la t ion  o f  s team about 
the  member  and sha l l  be cons t ruc ted  to  conta in  the  l i ve  s team wi th  a 
min imum mois tu re  loss .   The use o f  ta rpau l ins  o r  s imi la r  f lex ib le  covers 
wi l l  be  permi t ted ,  p rov ided they  are  kept  in  good repa i r  and secured in 
such a  manner  to  p revent the  loss  o f  s team and mois tu re .  

Steam a t  the  je ts  sha l l  be  low pressure  and in  a  sa tura ted  cond i t ion.   
Steam je ts  sha l l  no t  imp inge d i rec t ly  on  the  concre te ,  tes t  cy l inders  o r  
fo rms.   Dur ing app l ica t ion o f  the  s team,  the  ambien t  a i r  tempera ture  r ise 
wi th in  the  enc losure  sha l l  no t  exceed 40  degrees  F per  hour .   The 
average cur ing tempera ture  th roughout  the  enc losure  sha l l  no t  exceed 
160 degrees  F and sha l l  be  main ta ined a t  a  cons tan t  leve l  fo r  a  su f f ic ien t  
length  o f  t ime so  as  to  ensure  the  deve lopment  o f  the  requ i red 
compress ive  s t rength  by  the  age o f  28  days  in  concre te  i tems wh ich  are  
no t  be pres t ressed.   The concre te tempera ture  dur ing acce le ra ted  cur ing 
sha l l  no t  exceed 170 degrees  F.   The manufac turer  sha l l  have a 
tempera ture  measur ing dev ice(s )  tha t  a l lows the  Depar tment  to  mon i tor  
the  concre te  cur ing tempera ture  a t  a l l  t imes.   For  i tems wh ich  are  to  be  
pres t ressed,  the  cons tan t  tempera ture  sha l l  be  main ta ined fo r  su f f ic ien t  
t ime necessary  to  deve lop  the  concre te  compress ive  s t rength  requ i red 
fo r  p res t ress ing.   The ambien t  cur ing tempera ture  sha l l  no t  exceed 
175 degrees  F a t  any  po in t .   Cont ro l  cy l inders sha l l  be  covered to 
p revent mo is tu re  loss  and sha l l  be p laced in  a  loca t ion  where 
tempera ture is  representa t ive  o f  the  average tempera ture o f  the 
enc losure .  

Tempera ture  record ing dev ices  tha t  wi l l  p rov ide an accura te  cont inuous 
permanent  record  o f  the  ambien t  cur ing tempera ture  sha l l  be  prov ided.  
A min imum of  two tempera ture  record ing dev ices  or  one fo r  every 
200 fee t  o f  con t inuous  bed length  a re  requ i red  fo r  check ing tempera ture .  
The loca t ion  o f  each tempera ture measur ing dev ice  wi l l  be  chosen by 
the  Engineer .  The enc losure  around each precas t  concre te  i tem sha l l  be  
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adequate  to ensure a  cons is ten t  concre te  cur ing tempera ture .   Once the 
cur ing enc losure procedure  is  es tab l ished,  the  concre te  cur ing 
tempera ture sha l l  be mon i to red  a t  one loca t ion  fo r  each precas t  i tem.   A 
tempera ture measur ing dev ice  sha l l  be  p laced in  each precas t  b r idge 
member .   The d i f ference in  the  concre te  cur ing tempera ture a t  the  ends 
o f  each precas t  b r idge member  sha l l  no t  exceed 20  degrees  F.   Forms  
sha l l  no t  be  cons idered a  component  o f  the  enc losure  dur ing acce le ra ted 
cur ing.   A tempera ture  measur ing dev ice sha l l  be  p laced in  a t  leas t  two 
precas t  concre te  p roducts .  The d i f fe rence in  the  concre te  cur ing 
tempera ture  a t  any loca t ion  wi th in  the  enc losure  fo r  a  p recas t  concre te 
p roduc t  sha l l  no t  exceed 20  degrees  F.  When box  g i rders  o r  vo ided s lab 
lengths  are  less  than 60 fee t ,  the  concre te  cur ing tempera ture sha l l  be 
measured on  every  o ther  b r idge member .  The manufac turer  sha l l  supp ly 
a  repor t  o f  the  concre te  cur ing tempera tures  fo r  each concre te  cas t ing.  

In  the event  the s ide  fo rms are  removed be fore  the  precas t  un i t  has 
a t ta ined the  requ i red  re lease compress ive  s t rength,  the  cur ing method 
sha l l  be  cont inuous in  ma in ta in ing the tempera ture  and mois tu re  leve l  
as  descr ibed above,  wi th in  the  enc losure ,  as  near ly  as  p rac t ica l .   There  
sha l l  no t  be  a  de lay  in  re -cover ing the  g i rder  o r  p res t ress  member .  

(C)   Radiant  Heat  With Moisture:  

Radian t  heat  sha l l  be  app l ied  by  means o f  p ipes  c i rcu la t ing s team,  ho t  
o i l  o r  ho t  water ,  or  by heat ing e lements  o r  e lec t r ic  b lankets on  the  forms.  
P ipes ,  b lankets  o r  e lements  sha l l  no t  be  in  contac t  wi th  the  concre te 
sur faces .  

Mo is tu re  sha l l  be  app l ied in  such a  manner  as  to  keep the  top  sur face 
o f  the  precas t  un i t  con t inuous ly  mo is t  dur ing the  cur ing per iod  by  fogging 
or  spray ing.   Mo is tu re  shal l  be  main ta ined by  a  cover  o f  bur lap  or  co t ton 
mat t ing and fu r ther  covered by  a  waterproo f  ta rpaul in  wi th  an  insu la t ing 
cover .  

Tempera ture  l imi ts  and the  use o f  record ing thermometers  sha l l  be  the  
same as  cur ing wi th  low-pressure  s team.   App l ica t ion  o f  the  heat  cyc le 
may be  acce le ra ted  to  meet  c l imat ic  cond i t ions upon the  approva l  o f  the 
Engineer .   A tempera ture  sens ing dev ice  sha l l  be  p laced 2  ±  1 /2  inches 
f rom the  heated  fo rm. 

1006-7 Acceptance Sampl ing and Test ing:  

1006-7 .01 Genera l :  

Sampl ing and tes t ing o f  concre te wi l l  occur to  de termine the 
acceptab i l i t y  o f  the  concre te  in  accordance wi th  the  tes t  methods  and 
c r i te r ia  ident i f ied  be low.  Concre te  sa t is fy ing the  cr i te r ia  shown in  the 
fo l lowing sec t ions  is  acceptab le  fo r  use  in  the work .  Re jec t ion  of  
concre te  de l ivered  to  the  s i te  may occur  due to fa i lu re  to  sa t is fy  or  
ach ieve  the  spec i f ied  c r i te r ia  inc lud ing,  bu t  no t  l imi ted  to :  improper 
tempera ture ,  s lump,  a i r  con ten t ,  o r  ba tch  quant i t ies  tha t  excess ive ly 
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dev ia te f rom the mix  des ign .  The Engineer  may a l low def ic ien t  concre te 
mix tu res  a l ready p laced to  remain in  p lace sub jec t  to  f ina l  acceptance 
by  the  28  day  compress ive  s t rength  tes t ing prov ided there  is  
con f i rmat ion  tha t  the  p lacement  had adequate  conso l ida t ion  th roughout 
the  pour .  Def ic ien t  concre te  mix tu res  due to  insu f f ic ien t  a i r  con ten t ,  o r  
improper  s lump wh ich  exh ib i t  the  appearance o f  segregat ion  or  lack  o f  
adequate  conso l ida t ion ,  wi l l  no t  be accepted and sha l l  be  removed a t  no 
add i t iona l  cos t  to  the  Depar tment .  

For  the  mix tu re  de l ivered to  the  s i te ,  the  we igh ts  and vo lumes sha l l  be 
wi th in  the  to le rances  descr ibed in  Subsec t ion  1006-4 .02 o f  the 
spec i f i ca t ions  fo r  each component .  

Acceptance and pena l t ies fo r  p laced concre te  wh ich  meets  the  spec i f ied 
mix tu re  requ i rements  o r  is  a l lowed to  remain  in  p lace  sha l l  be 
de termined by  the  resul ts  o f  the  28-day  compress ive  s trength  as 
spec i f ied in  Subsec t ion  1006-7 .03  o f  the  spec i f i ca t ions ,  and add i t iona l ly  
in  the  case o f  Class  P concre te ,  on  the  measured th ickness  o f  concre te 
pavement  in  p lace  as  spec i f ied  in  Sec t ion  401 o f  the  spec i f i ca t ions.  
Sampl ing and tes t ing fo r  compress ive  s t rength  wi l l  be  per fo rmed on a l l  
c lasses  o f  concre te  furn ished,  inc lud ing each s t rength  spec i f ied  on  the 
pro jec t  p lans  fo r  Class  S concre te .  

1006-7 .02 Fie ld Sampl ing and Test ing:  

(A)   Genera l :  

A sample  o f  concre te  for  de termina t ion  o f  tempera ture ,  s lump,  un i t  
we igh t  (when requ i red) ,  and a i r  con ten t  (when requ i red)  as  we l l  as  fo r  
fabr ica t ion  o f  tes t  cy l inders  fo r  compress ive  s t rength  de terminat ion  a t  
28  days  wi l l  be  taken a t  random a t  the  spec i f ied  sampl ing f requency  fo r  
each type o f  concre te .  

When “Se l f  Conso l ida t ing Concre te”  (SCC)  is  used,  the  concre te  tes t  
cy l inders  sha l l  be  fabr ica ted ,  and un i t  we igh t  and a i r  con ten t  tes ts  sha l l  
be  per fo rmed as  descr ibed in  Subsec t ion  1006-4 .05(E)  o f  the 
spec i f i ca t ions .  

Al l  sampl ing and tes t ing sha l l  be  done by  a  cer t i f ied  techn ic ian  meet ing 
the  requ i rements  o f  the  ACI  Concre te  F ie ld  Tes t ing  Techn ic ian ,  Grade I  
o r  equ iva len t .  

Requ i red  tes t ing o f  concre te  wi l l  be per fo rmed in accordance wi th  the 
methods  shown in  Tab le  1006-9 .  
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TABLE 1006-9 
Sampl ing and Test ing Test  Procedures  

Tempera ture ASTM C1064 
Slump ASTM C143 
Ai r  Conten t  ASTM C231 or  C173 
Sampl ing  ASTM C172 
Mak ing and Cur ing Cy l inders ASTM C31 
Compress ive  St rength ASTM C39 
Un i t  Weigh t  and Yie ld  ASTM C138 

 
Concre te  sha l l  be  sampled  in accordance wi th  ASTM C172 fo r  
acceptance tes t ing o f  tempera ture ,  s lump,  un i t  we igh t  and y ie ld  (when 
requ i red)  and a i r  con ten t  (when requ i red)  as  we l l  as  fo r  fabr ica t ion of  
tes t  cy l inders fo r  compress ive  s t rength  de terminat ion  a t  28 days  except 
tha t  the  concre te  sha l l  be sampled  once dur ing d ischarge a t  the  midd le  
por t ion  o f  the  ba tch .  Suf f ic ien t  care  sha l l  be taken to  ob ta in  a 
representa t ive  sample  by d iver t ing the  en t i re  s t ream o f  the  concre te  to 
p revent segregat ion .  Samples  sha l l  be  o f  su f f ic ien t  s ize to  per fo rm a l l  
the  requ i red  tes ts  and fabr ica te  the  necessary  test  cy l inders  bu t  in  no 
case less  than 1  cub ic  foo t .   

I f  the  proper t ies  o f  the concre te  do  no t  appear  to  be  wi th in  the  
spec i f i ca t ion  mix  des ign  l imi ts  fo r  s lump,  o r  a i r  con ten t ,  a  p re l iminary 
sample  may be ob ta ined a f te r  d ischarge o f  1 /4 cub ic  yards fo r  in i t ia l  
check  tes t ing.  I f  the  pre l iminary  measurement  fa l ls  ou ts ide the  spec i f ied 
l imi ts ,  concre te  p lacement  sha l l  be  d iscont inued and addressed as 
fo l lows:  

(1 )  When the  measured s lump or  a i r  con ten t ,  o r  bo th  is  
grea ter  than the  spec i f ied  mix  des ign  upper  l imi t ,  another 
check tes t  sha l l  be made immedia te ly  on  a  new tes t  
sample .  In  the  event  the  second check  tes t  fa i ls ,  the 
concre te  sha l l  be  cons idered to  have fa i led the  
requ i rements  o f  1006-7 .03(A)  and sha l l  be  re jec ted ;  

(2 )  When the measured s lump is  be low the  mix  des ign  
spec i f ied lower  l imi t ,  addi t iona l  water  may be  added in 
accordance wi th  the  requ i rements  o f  1006-7 .03(A) .  In  
p lace  o f  the  add i t ion  o f  water  to  ad jus t  the  s lump,  an 
approved water  reduc ing admix tu re  may be  added to 
inc rease workab i l i t y .  Af te r  any  add i t ions ,  the  drum sha l l  
be  tu rned a t  leas t  30  revo lu t ions  a t  mix ing speed and a 
check  tes t  sha l l  be  made on a  new sample  o f  the  adjus ted 
concre te  to  ver i fy  compl iance wi th  1006-7 .03(A) ;  and 

(3 )  When the  measured a i r  con ten t  fa l ls  be low the  mix  des ign  
spec i f ied l imi t ,  an  approved a i r  en t ra inment  admix tu re 
may be  added to  inc rease the  a i r  con ten t  by  an 
au thor ized  representa t ive o f  the  ready mix  supp l ier  tha t  
has  been approved by  the Engineer .  Af te r  any  add i t ions ,  
the  drum sha l l  be  tu rned at  leas t  30  revo lu t ions  a t  mix ing 
speed and a  check  tes t  sha l l  be  made on a  new sample 
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o f  the  ad jus ted  concre te  to  ver i fy  compl iance wi th  the  mix  
1006-7 .03(A) .  

Pre l iminary  samples  fo r  check  tes t ing do  no t  take  the  p lace  o f  
acceptance samples .  Once any add i t ions ,  ad jus tments ,  and assoc ia ted 
mix ing are  comple te ,  another  sample  f rom the  midd le  por t ion  o f  the  ba tch 
sha l l  be  taken fo r  acceptance tes t ing.  

Al l  compress ive  s t rength  tes t  spec imens sha l l  be  made,  cured ,  hand led ,  
p ro tec ted ,  and t ranspor ted  in  accordance wi th  the  requ i rements  o f  ASTM 
C31.  A sa fe  s to rage loca t ion(s ) / fac i l i t ies  sha l l  be  secured for  the  use  o f  
the  tes t ing labora tory ( ies ) / techn ic ian(s )  to  ensure  proper  cur ing o f  
concre te  tes t  cy l inders  on  the  pro jec t  s i te ,  inc lud ing su f f ic ien t  access 
on  weekends and ho l idays  to  a l low the  t ime ly  p ick -up  o f  cy l inders 
spec imens.  Upon ar r iva l  a t  the  tes t ing labora tory ,  a l l  compress ive  tes t  
spec imens sha l l  be  hand led ,  cured ,  and tes ted  in accordance wi th  the 
requ i rements  o f  ASTM C39.  Any  and a l l  dev ia t ions  f rom the  s tandard 
procedure  o f  any tes t  method sha l l  be prompt ly  ident i f ied  and correc ted .  
Any  dev ia t ions  sha l l  be c lear ly  no ted  by  the  tes t ing techn ic ian  on 
repor ts .  Shou ld  an ind iv idua l  cy l inder  show evidence o f  improper 
sampl ing,  mo ld ing,  cur ing ,  o r  tes t ing,  the  resu l ts  sha l l  be  d iscarded and 
the  compress ive  s t rength  sha l l  be  the  resu l t  o f  the  average o f  the 
remain ing cy l inder (s) .Tes t ing resu l ts  ob ta ined f rom non-s tandard  tes t ing 
procedures  sha l l  be  cons idered inva l id  and d iscarded by  the  Engineer .  

I f  approved by  the  Engineer ,  and un less  o therwise  spec i f ied ,  Ar izona 
Tes t  Method 318 may be  used to  es t imate  concre te  s t rength  by  the 
matur i ty  method.   The matur i ty  method sha l l  no t  subs t i tu te  fo r  
compress ive  s t rength  acceptance tes t ing (28-day  cy l inders ) .   The 
cont rac tor  sha l l  submi t  a wr i t ten  reques t  to  the  Engineer  p r io r  to  us ing 
the  matur i ty  method.   I f  i t s  use  is  approved by the  Engineer ,  the  
cont rac tor  sha l l  deve lop  a  s t rength-matur i ty  re la t ionsh ip  and sha l l  a lso 
prov ide the matur i ty  meter (s )  and d ig i ta l  da ta  loggers  necessary ,  as  we l l  
as  per fo rming a l l  requ i red  tes t ing,  a l l  a t  no  add i t iona l  cos t  to  the 
Depar tment .  

(B)   Class S and Class B Concrete:  

Concre te  pumped to fac i l i ta te  p lacement  shal l  be  sampled  fo r  
acceptance a t  the f ina l  po in t  o f  p lacement .   Samples  sha l l  be  taken 
dur ing cont inuous  d ischarge o f  concre te  wi thout  in te r rup t ion  a t  the 
normal  p roduc t ion  ra te .   In  accordance wi th  Subsec t ion  601-3 .03  (C)  o f  
the  spec i f i ca t ions ,  where f reeze- thaw durab i l i t y  is  o f  concern  (such as 
in  b r idge decks ,  over lays ,  approach s labs ,  and bar r ie r  wa l ls ) ,  the 
concre te  sha l l  a lso  be  sampled  a t  the  t ruck  to  de termine a i r  loss  through 
the  pump.   I f  the  loss  o f  a i r  as  measured be tween the  supp ly  t ruck  and 
the  po in t  o f  p lacement  exceeds 2  percent ,  the  cont rac tor  sha l l  employ 
measures acceptab le  to the  Engineer  to reduce the  loss o f  a i r  to  less 
than 2  percent .  I f  sampl ing a t  the  po in t  o f  p lacement  is  no t  p rac t ica l ,  as 
de termined by  the  Engineer ,  o r  c rea tes  a  sa fe ty  concern ,  the  concre te 
sha l l  be  sampled  fo r  acceptance a t  the  t ruck .   When acceptance 
sampl ing can on ly  be  per fo rmed a t  the  t ruck ,  the  acceptab le  range o f  a i r  
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conten t  o f  the  supp l ied  mix  wi l l  be  ad jus ted  to  no t  less  than 5  percent  
bu t  no  more  than 8  percent  in  accordance wi th  Tab le  1006-10. 

For  Class  S concre te  wi th a  compress ive  s t rength  requ i rement  less than 
4000 pounds per  square  inch ,  o r  Class  B concre te ,  a  s t rength  tes t  wi l l  
cons is t  o f  the  average s trength  o f  two tes t  cy l inders .   However ,  i f  the  
compress ive  s t rengths  of  the  two tes t  cy l inders  d i f fe r  by  more  than 
10  percent  f rom the  average o f  the  two,  the  s t rength  tes t  resu l t  sha l l  be 
the  cy l inder  wi th  the  h ighes t  compress ive  s t rength .  

For  Class  S concre te  wi th a  compress ive  s t rength  requ i rement  equa l  to 
o r  grea ter  than 4000 pounds per  square  inch ,  o r  Class  P concre te ,  the 
compress ive  s t rength  o f  each sample  sha l l  be  de termined by  averaging  
the  resu l ts  o f  the  th ree  tes t  cy l inders .   However ,  i f  the  compress ive 
s t rength  o f  any  one o f  the  th ree  tes t  cy l inders  d i f fe rs  by more  than 
10  percent  f rom the  average o f  the  th ree ,  i ts  resul t  sha l l  be  d iscarded 
and the  compress ive  s t rength  sha l l  be  the  average o f  the  remain ing two  
cy l inders .   Shou ld  the  indiv idua l  compress ive  s t rength  o f  any two o f  the 
th ree  remain ing cy l inders  d i f fe r  by  more  than 10  percent  f rom the 
average o f  the  three ,  the  resu l ts  wi l l  be  d iscarded and the  compress ive 
s t rength  sha l l  be  the  s t rength  o f  the  remain ing cy l inder .  

(C)   Class P Concrete:  

Samples  o f  concre te  sha l l  be  taken in  accordance wi th  the  requ i rements 
o f  ASTM C172,  except concre te  fo r  Class  P sha l l  be  sampled 
immedia te ly  be fore  go ing in to  the  paver  o r  fo rms,  o r  as  o therwise 
d i rec ted  by  the  Engineer .  

(D)   Precast  Concrete  

(1 )  Major  Precast  Concrete  Structures  

The concre te  wi l l  be  f ie ld sampled  and compress ive  s t rength  tes ted  by 
the  Engineer  in  accordance wi th  the requ i rements  in  1006-7 .02 fo r  Class 
S wi th  the  add i t ion  o f  the  fo l lowing:   

Fabr ica t ion  o f  tes t  cy l inders  fo r  compress ive  s t rength  de terminat ion 
sha l l  be  done for  one day  ( fo r  re lease breaks) ,  seven days ,  and 28  days .  
The acceptance samples  sha l l  represent  one member ,  one day ’s 
p roduc t ion ,  o r  as  de termined by  the  Engineer .  

(2 )  Minor  Precast  Concrete  Structures  

A s t rength  tes t  on  each precas t  un i t  p roduced wi l l  cons is t  o f  the  average 
rebound number  as  de termined f rom read ings  taken on  the  precas t  un i t  
wi th  a  rebound hammer .   The average rebound number  wi l l  be 
de termined in  accordance wi th  the  requ i rements  o f  ASTM C805.  

The compress ive  s t rength  o f  the  concre te  wi l l  be  de termined f rom the 
average rebound number and the  ca l ib ra t ion  chart  es tab l ished fo r  the 
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spec i f i c  rebound hammer  be ing used.   The ca l ib ra t ion  char t  wi l l  be  
es tab l ished f rom rebound read ings  taken on  concre te  tes t  cy l inders 
fabr ica ted  a t  the  precas t  p lan t  and the  ac tua l  compress ive  s t rength  o f  
the  cy l inders .    

1006-7 .03 Acceptance Cr i ter ia :  

Concre te  acceptance tes t  resu l ts  and ver i f i ca t ions  sha l l  be  eva lua ted  for  
acceptance us ing the  c r i te r ia  es tab l ished in  th is  sec t ion .   

(A)   Plast ic  Concrete  

Plas t ic  concre te  is  concre te  wh ich  has  been de l ivered  to the  pro jec t ,  i s  
s t i l l  in  a  workab le  s ta te ,  and has  no t  ye t  ach ieved in i t ia l  se t .  The c r i te r ia  
used fo r  accept ing p las t ic  concre te  a re  as  fo l lows: 

(1 )  Elapsed T ime  

The batch t ime is  de f ined as  the  t ime a t  wh ich cement i t ious mater ia l  i s  
combined wi th  water  o r  aggregate .  Discharge f rom the  t ruck  mixer  o r  
t ruck  agi ta to r  sha l l  be  comple ted  wi th in  90  minu tes  f rom batch ing.  The 
Engineer  may a l low concre te  p lacement  to  cont inue in  excess  o f  the  90 
minu tes  i f  the  concre te  is  o f  such s lump,  workab i l i t y ,  and/or  tempera ture 
tha t  i t  can  be  p laced wi thout  the  add i t ion  o f  water  to  the  ba tch .  Add i t iona l  
d ischarge t ime sha l l  a lso  be  a l lowed prov ided a hydra t ion  s tab i l i z ing 
admix tu re  is  shown on the  approved mix  des ign  and has  been inc luded 
in  the  ba tch ,  sub jec t  to  the  fo l lowing:  

(a )  The concre te  remains o f  su f f ic ien t  s lump and 
workab i l i t y  to  fac i l i ta te adequate  conso l ida t ion 
dur ing p lacement ,  and; 

(b )  The hydra t ion  s tab i l i z ing admix tu re  conforms to  the 
requ i rements  o f  subsec t ion  1006-2 .04  o f  the  
spec i f i ca t ions  and re tards  hydra t ion  by  a  hydra t ion  
s tab i l i z ing mechan ism,  and;  

(c )  The dosage ra te  is  ident i f ied  in  the  approved mix  
des ign ,  and the  add i t iona l  amount  o f  ba tch  to  
d ischarge t ime exceed ing the  90  minu te l imi t  has 
been requested  by  the cont rac tor  fo r  approva l  by  the 
Engineer  and acknowledged on  the  mix  des ign  by  the 
Engineer ,  o r ;  

(d )  I f  dur ing p lacement ,  the  dosage range is  iden t i f ied  in  
the  approved mix  des ign  and the  app l ica t ion-spec i f i c  
dosage and add i t iona l  t ime has  been requested  by 
the  cont rac tor  and approved by  the  Engineer .  
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(2 )  Temperature:  

The tempera ture  o f  the  concre te  mix tu re  immedia te ly  be fore  p lacement 
sha l l  no t  be  less  than 50 degrees  F nor  grea ter  than 90  degrees  F.  The 
Engineer  may a l low concre te  p lacement to  cont inue in excess  o f  the 
max imum tempera ture  i f  the  concre te  is  o f  such s lump or  workab i l i t y  tha t  
i t  can  be p laced wi thout  the  add i t ion  o f  water  to  the  ba tch .  The Engineer 
may a lso  approve concrete  mix tu res  wi th  a  tempera ture  less  than 50  
degrees  F or  grea ter  than 90  degrees  F i f  o therwise  spec i f ied  or  p re-
approved by  a  mix  des ign  tha t  accounts  fo r  the  tempera ture  dev ia t ion .  
Otherwise ,  concre te  tha t  fa i ls  to  conform to  th is  tempera ture  
requ i rement  wi l l  be  re jec ted  pr io r  to  p lacement .  

(3 )  Consistency:  

The cont rac tor  sha l l  fu rn ish  Class  P Concre te  hav ing a  s lump wi th in  the 
range spec i f ied  in  Tab le  1006-5 .  

The cont rac tor  sha l l  fu rn ish  Class  S and Class B concre te  hav ing the 
s lump shown on the  approved mix  des ign ,  wi th  a  permiss ib le  var ia t ion 
o f  ±  1 inch when the s lump shown on the approved mix  des ign  is  4  inches 
or  less ,  and a  permiss ib le  var ia t ion  o f  ±1½ inches  when the  s lump shown 
on the  approved mix  des ign  is  grea ter  than 4  inches .   However ,  when an 
approved h igh  range water  reduc ing chemica l  admix tu re  (ASTM C494,  
Type F or  Type G)  conforming to  the  requ i rements  o f  Subsec t ion  1006-
2 .04  is  used,  the  permiss ib le  var ia t ion wi l l  be  ±  2  inches ,  un less 
o therwise  requ i red  by  the  Spec ia l  Prov is ions .  Concre te  tha t  fa i ls  to 
conform to  the  cons is tency  requ i rements  wi l l  be  re jec ted .  

When concre te  is  pumped,  samples fo r  cons is tency  wi l l  be  taken bo th 
as  the concre te leaves the  mixer  and a t  the  pump hose d ischarge.   I f  the 
Engineer  de termines  tha t  there  is  a  favorab le  cor re la t ion  be tween the 
resu l ts  o f  cons is tency tes ts  on samples  ob ta ined f rom the  mixer and f rom 
the  pump hose,  the  Engineer  may d iscont inue sampl ing f rom one o f  the 
sources .  I f  a  favorab le  corre la t ion  is  no t  ma in ta ined,  the  cont rac tor  sha l l  
employ  cor rec t ive  measures  acceptab le  to  the  Engineer  and sampl ing 
wi l l  con t inue f rom both  sources  to  ver i fy  the  cor re lat ion  o f  tes t  resu l ts .  

I f  the  workab i l i t y  o f  the  concre te  needs to  be  ad jus ted  (o r  i f  add i t iona l  
mix ing water  is  requ i red to  ma in ta in the mix  des ign  water -cement i t ious 
mater ia l  ra t io ) ,  add i t iona l  mix ing water  may be  added as  long as  i t  does 
no t  exceed the amount  of  permiss ib le water  to  meet  the approved mix 
des ign  max imum water  to le rance, as no ted  on  the de l ivery  t i cke t .  The 
concre te  sha l l  be  mixed by  a  min imum of  30  revo lu t ions  o f  the  drum a t  
mix ing speed a f te r  the  water  has been added,  p r io r  to  d ischarge o f  any 
concre te  fo r  p lacement .   The cont rac tor  sha l l  ensure  tha t  any  add i t iona l  
mix ing water  and requ i red  mix ing revo lu t ions  sha l l  be  recorded on  the 
de l ivery  t i cke t  as  spec i f ied  in  Subsec t ion  1006-4 .03(D)  o f  the  
spec i f i ca t ions .   Th is  add i t iona l  mix ing may be in  excess  o f  the  max imum 
revo lu t ions  a t  mix ing speed prev ious ly  spec i f ied .  
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(4 )  Air  Content :  

Where a i r -en t ra inment  is  u t i l i zed  as  ident i f ied  in  Sec t ion  1006-3 .01(E) 
o f  the  spec i f i ca t ions ,  the  a i r  con ten t  o f  the  concre te  mix tu re  a t  the  po in t  
o f  p lacement  sha l l  meet  the  requ i rements  in  the  fo l lowing tab le :  

TABLE 1006-10 
Air  Entra inment  Requirements  

Elevat ion 
Freeze-Thaw 
& Air   Loss 

Concern 

Air  
Entra inment  

Required 

Required 
Air  Content  
by  Volume 

(%)  
3,000 fee t  o r  above No Yes 4  to  7 
3 ,000 fee t  o r  above Yes Yes 5  to  8* 

Be low 3 ,000 fee t  N/A Cont rac tor ’s  
Opt ion  ≤ 7  

Note :  
 
* In  accordance wi th Subsec t ion 1006-7 .02  (A)  o f  the 
spec i f i ca t ions ,  when the concre te  is  pumped and acceptab le 
sampl ing can on ly  be  per fo rmed a t  the  t ruck .  

 
Concre te  tha t  fa l ls  be low the  min imum may be  ad jus ted  wi th  the  add i t ion 
o f  an approved a i r  en t ra inment  admix tu re in  accordance wi th 1006-
7 .02(A) .   Concre te tha t  fa i ls  to  conform to  the  max imum a i r  con tent  
requ i rements  l i s ted  above fo r  the respec t ive  e leva t ion  as de termined by 
the  Engineer ,  sha l l  be  re jec ted  pr io r  to  p lacement .  

(B)   Hardened Concrete:  

(1 )  Class P Concrete:  

Class  P concre te wi l l  be  accepted  fo r  compress ive  s t rength  in  
accordance wi th  the  prov is ions  o f  Sec t ion  401 o f  the  spec i f i ca t ions .   A l l  
concre te  fa i l ing to  meet  the  compress ive s t rength  requ i rement  o r  
o therwise  re jec ted  in  accordance wi th  Sec t ion  401 or  Subsec t ion  1006-
7 .01  o f  the  spec i f ica t ions,  sha l l  be  rep laced wi th  concre te meet ing the 
requ i rements  o f  these spec i f i ca t ions .  

I f  the  cont rac tor  chooses  to  contes t  the  compress ive  s t rength  resu l ts  o f  
any  sample  fo r  purposes o f  acceptab i l i t y  or  improv ing a  negat ive  pay 
fac to r ,  the  cont rac tor  may e lec t  to  re ly  on  the  resu l ts  o f  compress ive 
s t rengths  o f  cores .   Three  cores  sha l l  be  ob ta ined a t  no  add i t iona l  cos t  
to  the  Depar tment ,  a t  the  approx imate  loca t ion  where  the  contes ted  tes t  
cy l inders  were  ob ta ined.   Such cores  sha l l  be  ob ta ined and tes ted  in  
accordance wi th  the  requ irements  o f  ASTM C42.   Co res  must  be  ob ta ined 
under  the  observa t ion  o f  an  ADOT representa t ive  and de l ivered  to  the 
Engineer  in  t ime to  a l low comple te  tes t ing wi th in  48  days  o f  p lacement .   
Tes t ing sha l l  be  per fo rmed by  the  Depar tment .   The cont rac tor  may e lect  
to  have a  representa t ive  present  dur ing tes t ing.   Compress ive  s t rength 
sha l l  be  the  average o f  the  resu l ts  o f  the  th ree  cores .   However ,  i f  the 
compress ive  s t rength  o f  any  one o f  the  th ree  cores  d i f fe rs  by  more  than 
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10  percent f rom the  average o f  the th ree ,  i ts  resul t  sha l l  be  d iscarded 
and the  compress ive  s t rength  sha l l  be  the  average o f  the  remain ing two  
cores .   Shou ld  the  ind iv idua l  compress ive  s t rength  o f  any  two o f  the 
th ree  cores  d i f fe r  by  more than 10  percent  f rom the  average o f  the  th ree,  
the  resu l ts  o f  bo th  sha l l  be  d iscarded and the  compress ive  s t rength  sha l l  
be  the  resu l t  o f  the  remain ing core .   Resu l ts  o f  the core  tes t ing wi l l  be  
b ind ing on  bo th  the  cont rac tor  and the  Depar tment,  and wi l l  rep lace  the 
resu l ts  o f  the  tes t  cy l inders  fo r  tha t  sample .  

(2 )  Class S and Class B Concrete:  

Class  S and Class  B concre te  wi l l  be  accepted  for  compress ive  s trength 
and pa id  fo r  in  accordance wi th  the  fo l lowing tab le .   Concre te  wi l l  be 
pa id  fo r  by the l inear foo t  o r  by the  cub ic yard ,  comple te  in  p lace ,  except 
tha t  an  ad jus tment  in  the  cont rac t  un i t  p r ice ,  to  the  neares t  cen t ,  wi l l  be  
made fo r  the  quant i ty  o f  concre te  represented  by  28-day  compress ive 
s t rength  tes t  resu l ts  less  than the  spec i f ied  requ i rement .  

 
Concre te  fa i l ing to  meet  a t  leas t  85  percent  o f  the 28-day  compress ive 
s t rength  fo r  spec i f ied  s t rengths  o f  3 ,000 pounds per  square  inch  and 
be low,  90  percent  fo r  a  spec i f ied  s t rength  o f  3 ,500 pounds per  square 
inch ,  o r  95 percent  fo r  spec i f ied  s t rengths  o f  4 ,000 pounds per  square 
inch  and above,  o r  any  concre te  fa i l ing to  meet  the  o ther  requ i rements 
o f  Subsec t ion 1006-7 .01 o f  the  spec i f i ca t ions ,  wi l l  be  re jec ted  and 
removed a t  no  add i t ional  cos t  to  the  Depar tment  and rep laced wi th 
concre te  wh ich meets the spec i f ied  requ i rements ,  un less the cont rac tor  
can  submi t  ev idence tha t  wi l l  ind ica te  to  the  Engineer  tha t  the  s t rength 

Adjustment  in  Contract  Uni t  Pr ice for  Compressi ve  
Strength of  Class S  and Class B Concre te  

3000 psi  and Below 3500 psi  4000 psi  and Above  
Percent  o f  

Spec i f ied  28-
Day  

Compress ive  
S t rengt h  

A t ta ined,  to  
the Neares t  1  

Percent  

Percent  
Reduc t ion  

in  
Cont rac t  

Un i t  P r ice  
(See Note  

1)  

Percent  o f  
Spec i f ied  28-

Day  
Compress ive  

S t rengt h  
A t ta ined,  to  

the Neares t  1  
Percent  

Percent  
Reduc t ion  

in  
Cont rac t  

Un i t  P r ice  
(See Note  

1)  

Percent  o f  
Spec i f ied  28-

Day  
Compress ive  

S t rengt h  
A t ta ined,  to  

the Neares t  1  
Percent  

Percent  
Reduc t ion 

in  
Cont rac t  

Un i t  P r ice  
(See Note  

1)  

100 or  More  0  100 or  More  0  100 or  More  0  
97 –  99  3  98 –  99  2  99  1  
94 –  96  6  96 –  97  4  98  2  
91 –  93  9  94 –  95  6  97  3  
88 –  90  12  92 –  93  8  96  4  
85 –  87  15  90 –  91  10  95  5  

Less  than 
85  

30 (See 
Note  2 )  

Less  than 
90  

30 (See 
Note  2 )  

Less  than 
95  

30 (See 
Note  2 )  

Notes :  
 
(1 )  For  i tems  measured and pa id  fo r  by  the cub ic  yard ,  the  reduc t ion  sha l l  

no t  exceed $150.00 pe r  cub ic  yard .  

(2)  I f  a l lowed to  remain  in  p lac e.  
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and qua l i ty  o f  the  concre te  is  such tha t  the concre te  shou ld  be 
cons idered acceptab le  and be  a l lowed to  remain  in p lace .  

I f  such  ev idence cons is ts  o f  cores ,  the  cont rac tor  sha l l  ob ta in  th ree 
cores  f rom the  concre te  represented  by  the  fa i l ing cy l inder  s t rength  tes t .   
The cores sha l l  be  ob ta ined a t  no add i t iona l  cos t  to  the  Depar tment ,  
under the  observa t ion  o f  an  ADOT representa t ive ,  and de l ivered  to the 
Engineer  in  t ime to  a l low comple te  tes t ing o f  such cores  wi th in  48  days 
a f te r  the  p lacement o f  the  concre te .   A l l  cores  sha l l  be ob ta ined and 
tes ted  in  accordance wi th  the  requ i rements  o f  ASTM C42.   Tes t ing sha l l  
be  per fo rmed by  the  Depar tment .  The cont rac tor  may e lec t  to  have a 
representa t ive present dur ing tes t ing.   The concre te  represented  by  the 
cores wi l l  be  cons idered fo r  acceptance,  in  accordance wi th  the 
requ i rements  o f  the  tab le above.   I f  the  average compress ive  s t rength 
does  no t  meet the spec i f ied  requ i rement ,  a l l  concre te  so represented 
sha l l  be  removed a t  no add i t iona l  cos t  to  the Depar tment  un less 
permi t ted  to  remain  in  p lace  by  the  Engineer .   Resu l ts  o f  the  core  tes t ing 
wi l l  be  b ind ing on  bo th  the  cont rac tor  and the  Depar tment ,  and wi l l  
rep lace  the  resu l ts  o f  the  tes t  cy l inders  fo r  tha t  sample .  

1006-7 .04 Sampl ing Frequency for  Cast - In-place Concrete:  

(A)   Class S and Class B Concrete:  

For  Class  S concre te  wi th a  compress ive  s t rength  requ i rement  less than 
4000 pounds per  square inch ,  a  sample  o f  concre te  fo r  the  requ i red 
tes ts ,  as  spec i f ied  in  Subsec t ion  1006-7 .02  o f  the  spec i f i ca t ions ,  wi l l  be 
taken on  a  da i ly  bas is  fo r  each 100 cub ic  yards ,  o r  f rac t ion  thereo f ,  o f  
con t inuous ly  p laced concre te  f rom each ba tch  p lan t .   For  Class  S  
concre te  wi th  a  compress ive  s t rength  requ i rement  equa l  to  o r  grea ter  
than 4000 pounds per  square  inch ,  a  sample  o f  concre te  fo r  the  requ i red 
tes ts ,  as  spec i f ied  in  Subsec t ion  1006-7 .02  o f  the  spec i f i ca t ions ,  wi l l  be 
taken on  a  da i ly  bas is  for  each 50  cub ic  yards ,  o r  f rac t ion  thereo f ,  o f  
con t inuous ly  p laced concre te  f rom each ba tch  p lan t .   For  Class  B  
concre te ,  a  sample  o f  concre te  fo r  the  requ i red  tes ts ,  as  spec i f ied  in 
Subsec t ion  1006-7 .02  o f  the  spec i f i ca t ions ,  wi l l  be  taken fo r  each 100 
cub ic  yards p laced f rom each ba tch  p lan t .   For Class  S or  Class  B 
concre te  p laced a t  e leva t ions  o f  3 ,000 fee t  o r  above,  a i r  con ten t  tes t ing 
sha l l  be  per fo rmed fo r  each 50 cub ic  yards  p laced,  regard less  o f  the 
compress ive  s t rength  requ i rement .   An  add i t iona l  sample  or  samples  fo r  
any  o f  the requ i red  tes ts may be taken a t  an in terva l  o f  less than the 
sampl ing f requency  spec i f ied  above,  a t  the d isc re t ion  o f  the  Engineer ,  
on  any  ba tch or  load  o f  concre te .   A sample  fo r  the  requ i red  tes ts  on 
da i ly  p lacements o f  10  cub ic  yards  or  less  may be  taken a t  the d iscre t ion 
o f  the  Engineer .  

(B)   Class P Concrete:  

Class  P concre te  sha l l  be sampled  and tes ted  fo r  compress ive  s t rength 
by  the  lo t .   A lo t  sha l l  be  cons idered to  be  one sh i f t ’ s  p roduc t ion;  
however ,  a  new lo t  sha l l  begin  when the  mix  des ign  is  changed.   For  
par t ia l  sh i f ts  due to  weather  o r  o ther  reasons ,  more  than one day ’s 
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p roduc t ion  may be  inc luded in  a  lo t .   When such par t ia l  sh i f ts  occur ,  the 
cont rac tor  and the  Engineer  wi l l  jo in t ly  de termine the  lo t  l imi ts .   F ive 
samples  sha l l  be ob ta ined f rom each lo t  a t  random loca t ions as  d i rec ted 
by  the  Engineer .   The Engineer  may exc lude cer ta in  loca t ions f rom 
random sampl ing i f  the  Engineer  de termines  tha t  the  loca t ion o f  the  work 
p rec ludes  normal  cons t ruc t ion  opera t ions .   Three tes t  cy l inders  sha l l  be 
fabr ica ted  f rom each sample  and tes ted  fo r  28-day compress ive  s t rength  
in  accordance wi th  Subsec t ion  1006-7 .02  o f  the  spec i f i ca t ions .  

Class  P concre te  sha l l  be  sampled  and tes ted  fo r  tempera ture ,  s lump,  
and a i r  con ten t  ( i f  app l icab le )  a  min imum of  f i ve  t imes per  lo t .   The  
f requency  may be  reduced fo r  par t ia l  sh i f ts  wi th the  approva l  o f  the 
Engineer .   Add i t iona l  samples  fo r  any  o f  the  requ i red  tes ts  may be  taken 
a t  the  d iscre t ion  o f  the  Engineer .    

(C)   Precast  Concrete:  

A sample  o f  concre te fo r  the  requ i red  tests  as spec i f ied in 
Subsec t ion  1006-7 .02  o f  the  spec i f i ca t ions  wi l l  be  taken fo r  e i ther  each 
precas t  concre te  member o r  fo r  each day 's  p roduct ion  a t  the  d isc re t ion 
o f  the  Engineer .  

An add i t iona l  sample  or  samples  fo r  any  o f  the  requ i red  tes ts  may be 
taken a t  the  d isc re t ion  o f  the  Engineer .   The Engineer  wi l l  de termine  the 
quant i ty  o f  concre te  represented  by  each sample  o f  concre te  fo r  any  test  
per fo rmed. 

When a  sample  o f  concre te  fo r  the  requ i red  compress ive  s t rength  tes t  is  
taken to  represent  a  s ingle  day 's  p roduc t ion  and no t  each precas t  
member ,  the  degree o f  acceptance fo r  a l l  p recas t  concre te  members  in  
tha t  day 's  p roduc t ion  wi l l  be  es tab l ished by  the  resu l ts  o f  such 
compress ive  s t rength  tes t .  

SECTION 1007 RETROREFLECTIVE SHEETING:  

1007-1 Genera l  Requirements:  

Retrore f lec t ive  sheet ing sha l l  cons is t  o f  a  re t ro re f lec t ive  sys tem hav ing 
a  smooth ou ter  sur face .   The sheet ing sha l l  have a pre-coated adhes ive 
on  the  back  s ide  pro tec ted  by  an  eas i ly  removab le  l iner ,  except  fo r  se l f -
suppor t ing produc ts  hav ing a  Class  V back ing,  such as  ro l l -up  s igns  and 
some types  o f  t ra f f i c  cone co l la rs .   Sheet ing sha l l  con form to  c r i ter ia  
l i s ted  in  the  most  cur ren t  vers ion  o f  ASTM D4956 fo r  the  app l icab le  type 
and c lass ,  un less  o therwise  spec i f ied .  

On ly  those re t ro re f lec t ive  sheet ing,  inks ,  and f i lm produc ts  tha t  a re 
cur ren t ly  shown in  the Depar tment ’s  Approved Produc ts  L is t  (APL)  sha l l  
be  used.  Cop ies  o f  the APL are  ava i lab le  on  the  in terne t  f rom the 
Ar izona Transpor ta t ion  Research  Center  (ATRC) ,  th rough i ts  PRIDE 
program.  
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A Cer t i f i ca te  o f  Compl iance,  conforming to  the  requ i rements  o f  
Subsec t ion  106.05  o f  the  spec i f i ca t ions ,  sha l l  be  submi t ted .   The 
Cer t i f i ca te  o f  Compl iance sha l l  iden t i fy  the re t ro re f lec t ive  sheet ing type ,  
back ing c lass ,  make o f  sheet ing,  inks ,  and f i lm intended fo r  use in  a l l  
manufac tured  dev ices ,  inc lud ing s igns ,  channe l ing dev ices ,  mi lepos ts,  
ob jec t  markers ,  guard  ra i l  markers ,  de l ineators  and re fe rence markers .   
The Engineer  may accept  a l l  mater ia ls  based on  the cer t i f i ca t ion  or  may 
requ i re  the  cont rac tor  to  fu rn ish  add i t iona l  in fo rmat ion  or  labora tory  test  
resu l ts .   Add i t iona l ly ,  the  Engineer  may per fo rm measurements  on 
mater ia ls  to  de termine thei r  compl iance wi th  these spec i f i ca t ions .   S igns  
and o ther dev ices  tha t  have sheet ing,  inks  or  f i lms  tha t  do  no t  meet 
these requ i rements  sha l l  be  re jec ted  and sha l l  be  rep laced a t  no 
add i t iona l  cos t  to  the  Depar tment .  

1007-2 Mater ia l  Types: 

Sheet ing fo r  permanent  warn ing s igns ,  regu la to ry  s igns ,  and overhead-
mounted gu ide  s igns ,  inc lud ing a l l  s ign  legends and borders ,  sha l l  be 
ASTM Type XI .  

Sheet ing fo r  a l l  warn ing s igns  wi th  ye l low backgrounds sha l l  be  Type XI 
f luorescent  re t rore f lec t ive ye l low.  

Sheet ing fo r  in fo rmat ion  s igns ,  ground-mounted gu ide  s igns ,  and marker 
s igns ,  inc lud ing a l l  s ign  l egends and borders ,  sha l l  be  ASTM Type IX  or  
XI .  

Sheet ing fo r  permanent  ob jec t  markers  and del ineators  on  a  r ig id 
subs t ra te  wi th  ye l low backgrounds,  inc lud ing guardra i l  end  t rea tments ,  
guardra i l  markers ,  r ig id  de l ineators ,  and impact  a t tenuators ,  sha l l  be 
Type XI  f luorescent  re t ro re f lec t ive  ye l low.  

Sheet ing fo r  permanent  ob jec t  markers  and del ineators  on  a  r ig id 
subs t ra te  in  co lo rs  o ther  than ye l low,  inc lud ing guardra i l  end  t rea tments ,  
guardra i l  markers ,  r ig id  de l ineators ,  and impact  a t tenuators ,  sha l l  be 
ASTM Type IX or  XI .  

Sheet ing fo r  ob jec t  markers  and de l ineators  on  a  f lex ib le  o r  p las t ic  
subs t ra te ,  inc lud ing f lex ib le  de l ineators  and sand bar re ls ,  sha l l  be  ASTM 
Type VI I I ,  IX o r  XI .  

For  temporary  regu la to ry and gu ide s igns  on a  r ig id  subs t ra te wi th 
f luorescent  re t ro re f lec t ive  o range sheet ing,  ASTM sheet ing Types  VI I I ,  
IX,  o r  XI  sha l l  be  used. 

For  temporary  regu la to ry  and gu ide  s igns  on  a  r i g id  subs t ra te  in  co lo rs 
o ther  than f luorescent re tro re f lec t ive  o range,  ASTM sheet ing Types  IV,  
VI I I ,  IX,  o r  XI  sha l l  be  used. 

For  re t ro re f lec t ive  o range temporary  s igns  on  a f lex ib le  o r  ro l l -up 
subs t ra te ,  ASTM Type VI  sheet ing sha l l  be  used. 
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Al l  temporary  s igns  ( r ig id ,  f lex ib le ,  o r  ro l l -up)  wi th  o range backgrounds 
sha l l  use  f luorescent  re t ro re f lec t ive  o range sheet ing,  except  tha t  non-
re f lec t ive  s ign  mater ia ls  may be  used fo r  temporary  s igns  where  the  
s igns  wi l l  be  c lear ly  v is ib le  under  ava i lab le  na tura l  l igh t .  

For  bar r icades  and o ther  temporary  channe l iz ing dev ices ,  ASTM 
sheet ing Types  IV,  VI I I ,  IX,  o r  XI  sha l l  be  used. 

Sheet ing fo r  Adopt -A-Highway s igns  sha l l  be  ASTM Type I ,  IV,  o r  XI .  

Logo s igns  sha l l  be  ASTM Type I ,  IX,  o r  XI .  

When more  than one sheet ing type  is  a l lowed,  the cont rac tor  may use 
any  o f  the types  l i s ted ,  p rov ided tha t  mater ia ls  used fo r  a par t icu la r  
app l ica t ion  sha l l  be  o f  the  same ASTM type,  manufac turer ,  and produc t  
fo r  a l l  s igns  o f  the  same type in  the  pro jec t .  

Opaque f i lms  used wi th  sheet ing sha l l  be  acry l ic  type  f i lms .  

Di rec t -app l ied  and demountab le  b lack  charac ters  sha l l  be  non- re f lec t ive . 

1007-3 Visual  Appearance,  Luminance and Color  
Requirements:   

Except  as  spec i f ied  here in ,  the  co lo r  o f  the  sheet ing,  ink  o r  f i lm sha l l  
con form to the  ADOT Manua l  o f  Approved Signs ,  the  Manua l  on  Un i fo rm 
Tra f f ic  Cont ro l  Dev ices  (MUTCD),  and the  p lans .  

Al l  sheet ing,  inks  and f i lm used sha l l  be  un i fo rmly  co lo red  so  there  is  no 
v isua l  var ia t ion  in the i r  appearance on  the  same s ign  or  f rom s ign  to 
s ign  o f  the  same co lo rs .  

Standard  co lo rs  spec i f ied fo r  sheet ing,  p rocess ing inks ,  and f i lms  sha l l ,  
as  app l icab le ,  match  v isua l ly  and be  wi th in  the  co lo r  to le rance l imi ts  
requ i red  by  Highway To le rance Char ts  issued by  the  Federa l  Highway 
Admin is t ra t ion .  Add i t ional ly ,  fo r  the  re t ro re f lec t ive  sheet ing,  un less 
o therwise  no ted ,  the  Luminance Fac tor  (Day t ime Luminance)  and Co lor  
Spec i f ica t ion  L imi ts  (Day t ime)  sha l l  con form to  the  app l icab le 
requ i rements  o f  ASTM D4956. 

In  add i t ion  to  the  luminance and co lo r  requ i rements ,  f luorescent  o range 
sheet ing and f luorescent ye l low sheet ing sha l l  have the  capac i ty  to 
e f fec t ive ly  f luoresce ou tdoors  under  low l igh t  cond i t ions .   For  a l l  
app l ica t ions  requ i r ing f luorescent  o range sheet ing or  f luorescent  ye l low 
sheet ing,  the  cont rac tor  sha l l  p rov ide  a  le t te r  to  the  Engineer  f rom the  
manufac turer  cer t i fy ing tha t  the  sheet ing to  be  used is  f luorescent .  
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1007-4 Coef f ic ient  of  Retroref lect ion:  

The coef f ic ien t  o f  re t ro ref lec t ion  sha l l  meet  the  min imum requ i rements  
o f  ASTM D4956 fo r  the  type  o f  re t rore f lec t ive  sheet ing spec i f ied .  

Al l  b lack  opaque f i lms  sha l l  have a max imum coef f ic ien t  o f  
re t ro re f lec t ion  o f  1 .0  o r  less  a t  an observa t ion  angle  o f  0 .2  degrees  and 
en t rance angle  o f  -4 .0  degrees .  

1007-5 Color  Processing:  

Transparent  and opaque inks  used fo r  pos t  o r  pre-screen pr in t ing o f  
s igns  sha l l  be  o f  a  type  and qua l i ty  spec i f ied  by  the  sheet ing 
manufac turer ,  and sha l l  con form to  the  app l icab le requ i rements  o f  the 
MUTCD and the  Federa l  Highway Admin is t ra t ion  fo r  t ra f f i c  s igns .   The 
inks  sha l l  be  app l ied in  a manner ,  and wi th  equ ipment ,  tha t  is  cons is ten t  
wi th  the  ink  manufac turer ’s  recommendat ions .   Add i t iona l ly ,  the  s igns 
produced sha l l  have a  un i fo rm legend o f  cons is ten t  s t roke  wid th  and 
sharp ly  de f ined edges,  wi thout  b lemishes  tha t  wou ld  negat ive ly  impact  
appearance,  co lo r  or  requ i red  re t ro re f lec t iv i ty .    

For  sheet ing app l ica t ions us ing b lack  ink ,  the  max imum coef f ic ien t  o f  
re t ro re f lec t ion  sha l l  be  1 .0  o r  less a t  an  observa t ion  angle  o f  0 .2 degrees 
and en t rance angle  o f  -4 .0  degrees .  

1007-6 Adhesive:  

Ref lec t ive  sheet ing and f i lm adhes ives  sha l l  be  Class  I  as  spec i f ied  in 
ASTM D4956 and as  mod i f ied  here in .  

Pressure  sens i t i ve  adhes ive  sha l l  be  an aggress ive  tack  type  tha t  
requ i res  no  heat ,  so lvent  o r  o ther  p re-app l ica t ion  prepara t ion  o f  the 
sheet ing or  f i lm fo r  i ts  adhes ion  to  c lean a luminum,  p lywood,  o r  
re f lec t ive  sheet ing sur faces .   Pre t rea tment o f  p last ic  sur faces  sha l l  be 
done as  recommended by the  sheet ing manufac turer .  

The adhes ive  sha l l  fo rm a  t igh t  weatherproo f  durab le  bond tha t  sha l l  
endure  under  a l l  weather cond i t ions  fo r  the  requ i red  t ime o f  durab i l i t y  
fo r  tha t  mater ia l .   Dur ing th is  per iod  the  mater ia l  sha l l  remain  bonded to  
i ts  sur face  wi thout  d isco lo ra t ion ,  c rack ing,  c raz ing,  pee l ing,  b l is te r ing,  
d imens iona l  change or  a l ignment  change.  

1007-7 Weather  Test ing:  

For  the  eva lua t ion  o f  s ign  sheet ing produc ts the Depar tment  has  adopted  
a  deser t  env i ronment ,  45  degree,  sou th- fac ing ou tdoor  acce le ra t ion  test  
method.   Sheet ing wi l l  be  tes ted  for  the  t ime per iods  spec i f ied  in 
Subsec t ion  1007-8  o f  the  spec i f i ca t ions .   The Depar tment 's  tes t  method 
wi l l  be  cons idered to p roduce a  two to one t ime-acce le ra t ion  ra t io  for  
equ iva len t  ver t ica l  exposure .  
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1007-8 Durabi l i ty  Requirements:  

Sheet ing s tab i l i t y  wi l l  be  de termined us ing a  durab i l i t y  ra t ing wh ich  sha l l  
be  equa l  to  twice  the  test ing per iods l i s ted be low.  Sheet ing must be 
war ran ted  by  the  manufac turer  aga ins t  the  de fec ts  l i s ted  be low fo r  a  
per iod  equa l  to  the  spec i f ied  durab i l i t y  ra t ing fo r  each type o f  sheet ing 
produc t .   On ly  those sheet ing produc ts  wh ich  prov ide  the  spec i f ied 
war ran ty  wi l l  be  acceptable .  

Sheet ing sha l l  be  weather- tes ted  as  spec i f ied  above in  Subsec t ion  1007-
7  o f  the  spec i f i ca t ions .   Sheet ing weather - tes t ing per iods  and durab i l i ty  
ra t ings  sha l l  be  as  spec i f ied  in  Tab le  1007-8 .   In  a l l  cases ,  the  re la ted 
inks  and f i lms  sha l l  be  tes ted  a long wi th  the  respec t ive  sheet ing,  and 
sha l l  be  sub jec t  to  the  same durab i l i t y  requ i rements  as  the  sheet ing.  

TABLE 1007-8 
ASTM 

Sheet ing 
Type 

Color  
Weather-

test ing per iod,  
months  

Durabi l i ty  
ra t ing,  
years 

XI  F luorescent  ye l low 42 7  
XI  F luorescent  orange 18 3  
XI  Al l  o ther  co lo rs 60 10 
IX  Fluorescent  orange 18 3  
IX  Al l  o ther  co lo rs 60 10 

VI I I  F luorescent  orange 18 3  
VI I I  A l l  o ther  co lo rs 30 5  
VI  F luorescent  orange 18 3  
IV  Al l  co lo rs  30 5  
I  A l l  co lo rs  30 5  

 
Af te r  weather  tes t ing fo r  the  per iods  spec i f ied  above,  sheet ing and 
re la ted  inks  and f i lms  sha l l  show no s ign i f i can t  degradat ion  or  reduced 
per fo rmance.   Unacceptab le  degrees  o f  degradat ion  and reduced 
per fo rmance are  as  l i s ted be low:  

(A)  Bubb les ,  wr ink les ,  c racks  or  b reaks  on  any  por t ion  o f  the 
app l ied mater ia ls  grea ter  than 3  inches  in length  tha t  resu l t  
in  a  negat ive  appearance or  concerns  o f  add i t iona l  
degradat ion ;  

(B)  Sign i f i can t  shr inkage that  causes  the  mater ia l  to  cur l  o r  to 
pu l l  away f rom the  background; 

(C)  Sign i f i can t  de laminat ing o f  any  mater ia l  o r  layer  (sheet ing to 
subs t ra te ,  sheet ing to  sheet ing,  sheet ing to  f i lm,  ink  to 
sheet ing,  f i lm to  sheet ing,  o r  f i lm to  f i lm) ;  

(D)  Sign i f i can t  v is ib le  d isco lo ra t ion ,  inc lud ing c loud ing or  
cha lk ing;  
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(E)  A loss  o f  t ransparency  of  any t ransparent  sheet ing,  ink  o r  
f i lm;  

(F)  A loss  in  opaqueness  o f  any  opaque ink  o r  f i lm;  

(G)  Sign i f i can t  c rack ing,  b l is te r ing,  r ipp ing,  f lak ing,  cur l ing or  
ch ipp ing o f  any  sheet ing,  ink ,  o r  f i lm;  and 

(H)  A loss  o f  n igh t t ime re t ro re f lec t iv i ty  as  observed a t  n igh t  
under normal cond i t ions ,  o r  as de f ined and measured wi th  a 
por tab le  re t ro re f lec tometer  a t  an  observa t ion  angle  o f  0 .2 
degrees  and en t rance angle  o f  -4 .0  degrees .   The measured 
coef f ic ien t  o f  re t ro re f lec t ion  sha l l  be cons is ten t  wi th  what  
wou ld  be  expec ted  o f  the type  o f  mater ia l  be ing measured,  
normal  manufac tur ing var ia t ions ,  the  t ime tha t  the mater ia l  
has  been in  the  f ie ld ,  and FHWA requ i rements .  

Those sheet ing produc ts  wh ich  have been eva lua ted  fo r  the  t ime per iods 
spec i f ied above us ing the  Depar tment 's  own tes t ing and eva lua t ion 
program,  and tha t  have been shown to  meet  the  durab i l i t y  requ i rements 
l i s ted  here in ,  a re  inc luded on  the  Approved Products  L is t .  

Manufac turer 's  guarantees  or  war ran t ies  on  a l l  t ra f f i c  s ign  mater ia l  sha l l  
be  t rans fer red  to  the  Depar tment  upon comple t ion  and acceptance o f  the 
pro jec t  in  accordance wi th  the requ i rements o f  Subsec t ion 106.13  o f  the 
spec i f i ca t ions .  

1007-9 Appl icat ion:  

The sheet ing,  inks ,  c lear  coats  ( i f  requ i red) ,  and f i lms  sha l l  be  app l ied 
as  spec i f ied  by  the  manufac turer .   The app l ied  sheet ing or  f i lm sha l l  no t  
have bubb les ,  wr ink les o r  fo re ign  mater ia ls  beneath  the  re f lec t ive 
sheet ing,  ink  o r  f i lm. 

SECTION 1008 PRISMATIC REFLECTORS:  

1008-1 Genera l  Requirements:  

The cont rac tor  sha l l  fu rn ish  a  Cer t i f i ca te  o f  Compl iance in accordance 
wi th  the  requ i rements o f  Subsec t ion  106.05 o f  the spec i f i ca t ions .   The 
cer t i f i ca te  sha l l  s ta te  tha t  the  re f lec to rs  comply  in  a l l  respec ts  wi th  the 
fo l lowing requ i rements :  

(A)  The re t ro re f lec to rs  sha l l  cons is t  o f  a p las t ic  face  (here in 
re fe r red to  as  the  lens)  and an  opaque back fused to the  lens 
(under  heat  and pressure)  a round the  en t i re  per imeter  to  
fo rm a  homogeneous un i t  permanent ly  sea led  aga ins t  dus t ,  
water ,  and water  vapor .   The re t ro re f lec to r  sha l l  be  c lear 
(c rys ta l )  in  co lor .   The lens  sha l l  cons is t  o f  a  smooth  f ront  
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sur face  f ree  f rom pro jec t ions  or  indenta t ions  o ther than for  
iden t i f i ca t ion  and a  rear  sur face  bear ing a  p r ismat ic  
conf igura t ion  such tha t  i t  w i l l  a f fec t  to ta l  in te rna l  re f lec t ion 
o f  l igh t .   The manufac turer 's  t rademark sha l l  be  molded 
legib ly  in to  the  face  o f  the  lens .  

(B)  The spec i f i c  in tens i ty  o f  each acry l ic  re t ro re f lec tor  sha l l  be 
equa l  to  o r  exceed the  min imum va lues in  Tab le  1008-1  wi th 
measurements  made wi th  re t ro re f lec to rs  sp inn ing.  

1008-2 Del ineator  and Object  Marker  Retroref lectors: 

The re t ro re f lec tors  sha l l  be  e i ther  wh i te ,  ye l low,  green,  o r  red  as 
spec i f ied  and sha l l  be  ready  fo r  mount ing.  

The lens  sha l l  have a  ret ro re f lec t ive  a rea  o f  no t  less  than 6 .5  square 
inches .   Ret ro re f lec t ion  sha l l  be  prov ided by  the  lens  pr ismat ic  op t ica l  
e lements .  

The fo l lowing tes t  sha l l  be  used to  de termine i f  a  re t ro re f lec to r  is  
adequate ly  sea led  aga inst  dus t ,  water  o r  a i r .  

Submerge 50  samples  in  water  ba th  a t  room tempera ture .   Sub jec t  the 
submerged samples  to  a vacuum o f  5  inches  gauge fo r  f i ve  minu tes .   
Res tore  a tmospher ic  p ressure  and leave samples submerged fo r  f i ve 
minu tes ,  then remove and examine the samples fo r  water  in take .   Fa i lu re 
o f  th ree  or  more  un i ts  sha l l  be  cause fo r  re jec t ion  o f  the  en t i re  lo t .  

The de l ineator  o r  ob jec t  marker  dev ice  sha l l  cons is t  o f  an  acry l ic  p las t ic  
re t ro re f lec to r  un i t  mounted  in  a  hous ing fabr ica ted o f  0 .063- inch  3003-
H-14 or  s imi la r  a luminum,  or  o f  co ld  ro l led ,  ho t  d ip ,  ga lvan ized s tee l ,  
hav ing a  th ickness  o f  0.064 inches .   Hous ing d imens ions ,  inc lud ing 
assembly  and pos t  mount ing hardware  wi l l  be  as  shown on the  p lans  or  
as  spec i f ied  in  the  cont rac t .   At tachment  hardware  sha l l  permi t  easy 
remova l  wi th  the  proper  too ls ,  bu t  tha t  remova l  is  no t  poss ib le  wi thout  
the  use  o f  such too ls .  

The hous ing sha l l  be  protec ted  aga ins t  cor ros ion  as  recommended by 
the  manufac turer .  

1008-3 Cut-Out  Let ters ,  Symbols  and Accessory  
Retroref lectors:  

The re t ro re f lec to rs  sha l l  be  c lear  and t ransparent  mounted  as  an  in tegra l  
par t  o f  the  charac ter .   F i ve  re t ro re f lec to rs  sha l l  be  submi t ted  fo r  tes t .   
Fa i lu re  o f  one or  more  uni ts  sha l l  cons t i tu te  fa i lu re o f  the  lo t .  

The sea led  pr ismat ic  re tro re f lec to r  un i ts  sha l l  be tes ted  fo r  dus t  and 
water  in t rus ion  as  fo l lows:  
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(A)  Submerge f ive  re t ro re f lec to rs  in  a  water  ba th a t  room 
tempera ture .   Sub jec t  the submerged un i ts  to  a  vacuum o f  5  
inches  gauge (water )  fo r  f i ve  minu tes ,  then examine them fo r  
water  in take .   Fa i lu re  o f  one or  more  un i ts  sha l l  cons t i tu te 
fa i lu re  o f  the  lo t ;  

(B)  Three re f lec to rs  sha l l  be  tes ted  fo r  four  hours  in  a  c i rcu la t ing 
a i r  oven a t  175 ± 5 degrees  F.   The tes t  spec imens sha l l  be 
p laced in  a  hor izon ta l  pos i t ion  on  a  gr id  o r  per fo ra ted  she l f  
permi t t ing f ree  a i r  c i rcu lat ion .   At  the  conc lus ion  o f  the  tes t ,  
the  re t ro re f lec to rs  sha l l  be  removed f rom the oven and 
permi t ted  to  coo l  in  a i r  to  room tempera ture .   The un i ts ,  a f te r  
exposure  to  heat  and a i r  coo l ing,  sha l l  show no s ign i f i can t  
change in  shape and genera l  appearance when compared 
wi th  unexposed cont ro l  s tandards .   Fa i lu re  o f  one or  more  
un i ts  sha l l  cons t i tu te  fa i lure  o f  the  lo t ;  and 

(C)  The assembled  cu t -ou t  le t te r ,  symbo l ,  o r  accessory  sha l l  
wi ths tand the  combined cor ros ion  tes t  se t  fo r th  in  ASTM 
B117.   No fa i lu res  permi t ted .  

TABLE 1008-1 
(Candelas per  Footcandle  per  Square  Inch)  

Minimum Speci f ic  Intens i ty  Per  Uni t  Area (SIA) :  
Ref lector  Uni ts  

Observat ion 
Angle:  

(Degrees)  

Entrance 
Angle:  

(Degrees)  

Del ineators  & Object  Markers 
Cutout  

Let ters ,  
Symbols  & 

Access. 
*White  Yel low Green Red Color less 

0.1 0  17 .7 6 .5 4 .6 4 .6 14 .0 
0 .1 20 6 .9 3 .8 1 .8 1 .8 5 .6 

0 .33 0  -  -  -  -  10 .0 
0 .33 20 -  -  -  -  4 .0 
0 .17 0  -  -  -  -  7 .0 
0 .17 20 -  -  -  -  2 .8 

Note :  
 
*  Crys ta l ,  Clear ,  o r  Co lor less 

SECTION 1009 ASPHALT-RUBBER MATERIAL:  

1009-1 Descr ipt ion:  

The work  under th is  sec t ion  sha l l  cons is t  o f  fu rn ish ing,  p ropor t ion ing 
and mix ing a l l  the  ingred ien ts  necessary  to  p roduce an  aspha l t - rubber 
mater ia l .   Aspha l t - rubber mater ia l  i s  a lso  re fe r red to  as c rumb rubber  
aspha l t  (CRA) .  
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1009-2 Mater ia ls :  

1009-2 .01 Asphal t -Rubber:  

(A)   Asphal t  Cement:  

Aspha l t  cement sha l l  be a  per fo rmance grade (PG)  aspha l t  b inder 
conforming to  the  requ i rements  o f  Sec t ion  1005 o f  the  spec i f i ca t ions .  

(B)   Crumb Rubber:  

Crumb rubber  sha l l  be  ambien t  ground and sha l l  meet  the  fo l lowing  
gradat ion  requ i rements  when tes ted  in accordance wi th  Ar izona Tes t  
Method 714.  

TABLE 1009-1 
Sieve 
Size  

Percent  Passing 
Type A Type B 

No.  8  100  
No.  10  95  -  100 100 
No.  16  0  -  10 75  –  95 
No.  30   30  –  60 
No.  50   5  –  30 

No.  200  0  –  5 
 
The c rumb rubber  sha l l  have a  spec i f i c  grav i ty  o f  1 .15  ±  0 .05 and sha l l  
be  f ree  o f  wi re  o r  o ther  contaminat ing mater ia ls ,  except  tha t  Type A 
c rumb rubber  sha l l  con ta in  no t  more  than 0 .1  percent  fabr ic  and Type B 
c rumb rubber  sha l l  con ta in  no t  more  than 0 .5  percent  fabr ic .   Ca lc ium 
carbonate ,  up  to  4  percent  by  we igh t  o f  the  c rumb rubber ,  may be  added 
to  p revent  the  par t ic les  f rom s t ick ing together .  

Cer t i f i ca tes  o f  Compl iance conforming to  Subsec t ion  106.05  o f  the 
spec i f i ca t ions  sha l l  be  submi t ted .   In  add i t ion ,  the  cer t i f i ca tes  sha l l  
con f i rm tha t  the  rubber  is  a  c rumb rubber ,  der ived  f rom process ing who le 
scrap  t i res  o r  shredded t i re  mater ia ls ;  and the  t i res  f rom wh ich  the  c rumb 
rubber  is  p roduced are taken f rom automobi les ,  t rucks ,  o r  o ther 
equ ipment  owned and opera ted  in  the  Un i ted  Sta tes .   The cer t i f i ca tes 
sha l l  a lso  ver i fy  tha t  the  process ing does  no t  p roduce,  as  a  waste 
produc t ,  cas ings  or  o ther round t i re  mater ia l  tha t  can  ho ld  water  when 
s to red  or  d isposed o f  above ground. 

1009-2 .02 Asphal t -Rubber  Proport ions:  

The aspha l t - rubber  sha l l  con ta in  a  min imum of  20  percent  c rumb rubber 
by  the  we igh t  o f  the  aspha l t  cement .  

1009-2 .03 Asphal t -Rubber  Propert ies: 

Aspha l t - rubber  sha l l  con form to  the  fo l lowing:  
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TABLE 1009-2 

Property  
Requirement  

CRA 
Type 1 

CRA 
Type 2 

CRA 
Type 3 

Grade o f  base aspha l t  cement  
(sha l l  con form to  Tab le  1005-1) PG 64-16 PG 58-22 PG 52-28 

Rota t iona l  Viscos i ty :  
  177°C (350 °F) ;  (ASTM D7741) ;  
  Pasca l ·seconds 

1 .5  -  4 .0 1 .5  -  4 .0 1 .5  -  4 .0 

Penet ra t ion :  
  4°C (39 .2  °F) ,  200 g,  60  sec .  
  (ASTM D5) ;0 .1  mm,  min imum 

10 15 25 

Sof ten ing Po in t :  
  (ASTM D36) ;  °C,  min imum 57 54 52 

Res i l ience:  
  25°C (77°F)  
  (ASTM D5329) ;  %,  min imum 

30 25 20 

 
I f ,  dur ing produc t ion ,  i t  is  de termined by  tes t ing tha t  aspha l t - rubber  fa i ls  
to  meet  the  above requ i rements  fo r  the  spec i f ied  type ,  the  mater ia l  in  
wh ich  the  aspha l t - rubber  is  incorpora ted  and represented  by  the 
cor respond ing tes t  resu l ts  sha l l  be  eva lua ted  fo r  acceptance.   Shou ld 
the  mater ia l  in  wh ich  the aspha l t - rubber  is  incorpora ted be a l lowed to 
remain  in  p lace ,  the  cont rac t  un i t  p r ice  for  aspha l t - rubber  wi l l  be 
ad jus ted  by  the  percentage shown in  Tab le  1009-3 .   Shou ld  the  aspha l t -
rubber  be  in  re jec t  s ta tus ,  the  cont rac tor  may,  wi th in  15  days  o f  rece iv ing 
no t ice  o f  the re jec t  s ta tus o f  the aspha l t - rubber ,  supp ly  an  engineer ing 
ana lys is  o f  the  expec ted  per fo rmance o f  the  mater ia l  in  wh ich  the 
aspha l t - rubber  is  incorpora ted .   The engineer ing ana lys is  sha l l  de ta i l  
any  proposed cor rec t ive ac t ion ,  and the  an t ic ipa ted  e f fec t  o f  such 
cor rec t ive  ac t ion  on  the per fo rmance.   Wi th in th ree  work ing days ,  the 
Engineer  wi l l  de termine whether  o r  no t  to  accept  the cont rac tor ’s  
p roposa l .   I f  the proposa l  is  re jec ted ,  the mater ia l  in  wh ich  the  aspha l t -
rubber  is  incorpora ted  sha l l  be  removed and rep laced wi th  mater ia l  
meet ing the  requ i rements  o f  the app l icab le spec i f i ca t ions  a t  no 
add i t iona l  cos t  to  the  Depar tment .   I f  the  cont rac tor ’s  p roposa l  is  
accepted ,  the  mater ia l  in  wh ich  the  aspha l t - rubber  is  incorpora ted  sha l l  
remain  in  p lace  a t  the  app l icab le  percent  o f  con t rac t  un i t  p r ice  a l lowed, 
and any  necessary  cor rect ive  ac t ion  sha l l  be  per fo rmed a t  no  add i t iona l  
cos t  to  the  Depar tment .  
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TABLE 1009-3 
ASPHALT-RUBBER PAY ADUSTMENT TABLE 

Test  
Property  

CRA Type 1  CRA Type 2  CRA Type 3  

Test  
Value  

Percent  
of  

Contract  
Uni t  

Pr ice  

Test  
Value  

Percent  
of  

Contract  
Uni t  

Pr ice  

Test  
Value  

Percent  
of  

Contract  
Uni t  

Pr ice  

Penet ra t ion 
≥  10  
8-9 
<  8  

100 
85 
70* 

≥  15  
13-14 
<  13  

100 
85 
70* 

≥  25  
23-24 
<  23  

100 
85 
70* 

Sof ten ing 
Po in t  

≥  57  
55-56 
<  55  

100 
85 
70* 

≥  54  
52-53 
<  52  

100 
85 
70* 

≥  52  
50-51 
<  50  

100 
85 
70* 

Res i l ience 

≥  30  
24-29 
18-23 
<  18  

100 
85 
70 
50* 

≥  25  
20-24 
15-19 
<  15  

100 
85 
70 
50* 

≥  20  
15-19 
10-14 
<  10  

100 
85 
70 
50* 

Notes :  
 
(1 )  *Re jec t  Sta tus :  The pay  ad jus tment  app l ies  i f  a l lowed to  remain  in 

p lace .  

(2 )  The v i rg in  b inder  wi l l  be  tes ted  in  accordance wi th  Tab le  1005-1.   
Pay  ad jus tments  fo r  the  v i rg in  b inder  wi l l  be  app l ied  in  accordance 
wi th  Tab le  1005-1 .  Shou ld  the  aspha l t - rubber  o r  the  v i rg in  b inder 
be  de f ic ien t  on  more  than one proper ty  f rom th is  tab le  o r  Tab le 
1005-1 ,  the  pay  ad jus tment  wi l l  be  the  grea tes t  reduc t ion  to  the 
cont rac t  p r ice spec i f ied  cons ider ing ind iv idua l  tes t  resu l ts .   The 
pena l ty  wi l l  be  app l ied  to  the  to ta l  amount  o f  asphal t - rubber .  

 
1009-2 .04 Asphal t -Rubber  Design:  

At  leas t  two weeks  pr ior  to  the  use  o f  aspha l t - rubber ,  the  cont rac tor  
sha l l  submi t  an  aspha l t - rubber  des ign  prepared by  an  approved 
labora tory .   The des ign  sha l l  be  fo rmula ted  us ing aspha l t  cement  and 
c rumb rubber tha t  a re representa t ive o f  the  mater ia ls  to be u t i l i zed in 
p roduc t ion ,  and sha l l  meet  the  requ i rements  spec i f ied  here in .   The 
des ign  sha l l  show the  values  ob ta ined f rom the  requ i red  tes ts ,  a long 
wi th  the  fo l lowing in fo rmat ion :  percent ,  grade and source  o f  the  aspha l t  
cement  used;  and percent ,  gradat ion  and source(s )  o f  c rumb rubber 
used.  In  add i t ion ,  the  aspha l t - rubber  des ign  sha l l  inc lude ver i f ica t ion  of  
the  PG b inder  grade o f  the  base aspha l t ;  however ,  in  l ieu  o f  the  des ign 
inc lud ing th is  in fo rmat ion ,  a  Cer t i f i ca te o f  Analys is  conforming to 
Subsec t ion  106.05  o f  the  spec i f i ca t ions  f rom an accred i ted  labora tory  o r  
the  supp l ie r  o f  the  PG base aspha l t  wi l l  be  acceptab le .  

I f  changes are made in  the  type  or  source  o f  aspha l t  cement  or  in  the 
type  or  source  o f  c rumb rubber ,  a  new aspha l t - rubber  des ign  wi l l  be  
requ i red .  
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The cont rac tor  may propose the  use  o f  an  asphal t - rubber  des ign  tha t  
has  been deve loped fo r  a p rev ious  pro jec t .   The proposed des ign  sha l l  
meet  the  requ i rements  o f  the  spec i f i ca t ions .   The cont rac tor  sha l l  
p rov ide  ev idence tha t  the  type  and source  o f  aspha l t  cement  and the 
type  and source  o f  c rumb rubber  have no t  changed s ince  the  fo rmula t ion 
o f  the prev ious  des ign .   The Engineer  wi l l  de termine  i f  the  prev ious ly 
used des ign  is  su i tab le  fo r  the  in tended use and i f  the  prev ious  use  o f  
the  aspha l t - rubber  des ign  was sa t is fac to ry  to  the  Depar tment .   The  
Engineer  wi l l  e i ther  approve or  d isapprove the  proposed des ign .   Shou ld 
the  Engineer  d isapprove the  use o f  the  prev ious ly  used des ign ,  the 
cont rac tor  sha l l  p repare and submi t  a  new aspha l t - rubber  des ign 
proposa l  in  accordance wi th  the  requ i rements  o f  the  spec i f i ca t ions .  

A prev ious ly  used aspha l t - rubber  des ign  more  than two years  o ld  sha l l  
no t  be  a l lowed fo r  use .   Once approved fo r  use  on  a  p ro jec t ,  an 
aspha l t - rubber  des ign  may be  used fo r  the  dura t ion o f  the  pro jec t .  

1009-3 Construct ion Requirements:  

Dur ing produc t ion  o f  aspha l t - rubber ,  the  cont rac tor  sha l l  combine 
mater ia ls  in  conformance wi th  the  aspha l t - rubber  des ign  un less 
o therwise  approved by  the  Engineer .  

1009-3 .01 Mix ing of  Asphal t -Rubber:  

The tempera ture  o f  the  aspha l t  cement  sha l l  be  be tween 350 and 400 
degrees  F a t  the  t ime  o f  add i t ion  o f  the  c rumb rubber .   No 
agglomera t ions  o f  c rumb rubber  par t ic les  in  excess o f  2  inches  sha l l  be 
a l lowed in  the  mix ing chamber .  The cont rac tor  shal l  document  tha t  the 
amount  o f  c rumb rubber  used does  no t  dev ia te  more  than p lus  o r  minus 
1 .0  percent  f rom the  percentage spec i f ied  in  the  accepted  aspha l t -
rubber  mix  des ign .   The tempera ture  o f  the  aspha l t - rubber  immedia te ly  
a f te r  the  in i t ia l  d ispers ion  o f  the  c rumb rubber  in to  the  aspha l t  cement 
sha l l  be be tween 325 and 375 degrees  F.   The cont rac tor  sha l l  ensure 
tha t  the  c rumb rubber  and aspha l t  cement  fo r  a  par t icu la r  ba tch  have 
been thorough ly  mixed and p laced in  the  reac t ion  tank  pr io r  to  the 
beginn ing o f  the  reac t ion  per iod .   The reac t ion  per iod  sha l l  be  a  min imum 
of  s ix ty  minu tes ,  dur ing wh ich  t ime the  aspha l t - rubber  is  con t inuous ly 
agi ta ted  wh i le  a  tempera ture  be tween 325 and 375 degrees  F is  
ma in ta ined.  At  any  t ime,  i f  the  tempera ture  fa l ls  be low 325 degrees  F,  
the  reac t ion  per iod  sha l l  begin  anew when the  tempera ture  reaches  325 
degrees  F.  The reac t ion  per iod  sha l l  be  comple ted  be fore  the  aspha l t -
rubber  is  used.   The contrac tor  sha l l  demonst ra te  tha t  the  crumb rubber 
par t ic les  have been un i fo rmly  incorpora ted  in to  the  mix tu re  and tha t  they 
have been “wet ted” .   The occurrence o f  c rumb rubber  f loa t ing on  the 
sur face  or  agglomera t ions  o f  c rumb rubber  par t ic les  sha l l  be  ev idence 
o f  insu f f ic ien t  mix ing.  

The cont rac tor  sha l l  tes t  the  v iscos i ty  o f  the  aspha l t - rubber  in  each 
ba tch  by  the  use  o f  a  ro ta t iona l  v iscometer ,  in  accordance wi th  ASTM 
D7741.  The ro ta t iona l  v iscometer  sha l l  be  fu rn ished by  the  contrac tor  or  
supp l ie r .  Pr io r  to  the  use  o f  each ba tch  o f  aspha l t - rubber ,  the  resu l ts  of  
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the  ro ta t iona l  v iscos i ty  tes t ing sha l l  meet  the  requ i rements  g iven in 
Tab le  1009-2 .  

1009-3 .02 Handl ing of  Asphal t -Rubber:  

Once the aspha l t - rubber has been mixed,  i t  sha l l  be  kept  thorough ly 
agi ta ted  to  p revent  se t t l ing o f  the  c rumb rubber  par t ic les .   The 
tempera ture o f  the  aspha l t - rubber sha l l  be main ta ined be tween 325 and 
375 degrees  F.    

I f  in  the  f i rs t  ten  hours  af te r  the comple t ion  o f  the reac t ion  per iod the 
tempera ture o f  the aspha l t - rubber  d rops  be low 325 degrees  F,  i t  may be 
reheated  to  a  tempera ture  be tween 325 and 375 degrees  F.  

In  no  case sha l l  the  aspha l t - rubber  be  he ld  a t  a  tempera ture  be tween 
325 to  375 degrees  F fo r  more  than 10  hours  a f te r  the  comple t ion  o f  the 
reac t ion  per iod .   Aspha l t - rubber  he ld  fo r  more  than 10  hours  sha l l  be 
a l lowed to  coo l  and gradua l ly  reheated  to  a  tempera ture  be tween 325 
and 375 degrees  F be fore use .    

The reheat ing o f  aspha l t - rubber  tha t  has  coo led  be low 325 degrees  F 
sha l l  no t  be  a l lowed more than one t ime.    

Aspha l t - rubber  sha l l  no t  be  he ld  a t  tempera tures  above 250 degrees  F 
fo r  more  than four  days  af te r  the  comple t ion  o f  the reac t ion  per iod .  

For  each load or  ba tch  of  aspha l t - rubber ,  the  cont rac tor  sha l l  p rov ide 
the  Engineer  wi th  the  fo l lowing documenta t ion :  

(A)  The source ,  grade, amount  and tempera ture o f  the  aspha l t  
cement  p r io r  to  the  add i t ion  o f  c rumb rubber ;  

(B)  The source  and amount o f  c rumb rubber  and the  c rumb 
rubber  conten t  expressed as  percent by  the  we igh t  o f  the  
aspha l t  cement ;  

(C)  T imes and da tes  o f  the  c rumb rubber  add i t ions  and resu l tan t  
v iscos i ty  tes t ;  and 

(D)  A record  o f  the  tempera ture ,  wi th  t ime and da te  re fe rence fo r  
each load or  ba tch .   The record  sha l l  begin  a t  the  t ime o f  the 
add i t ion  o f  c rumb rubber  and cont inue un t i l  the  load or  ba tch 
is  comple te ly  used.   Readings  and record ings  sha l l  be  made 
a t  every  tempera ture  change in  excess  o f  20  degrees  F,  and 
as  needed to  document  o ther  events  wh ich  are  s igni f i can t  to 
ba tch  use  and qua l i ty .  
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1009-4 Contractor  Qual i ty  Cont rol :  

The cont rac tor  sha l l  per fo rm the  qua l i ty  con t ro l  measures  descr ibed in 
Subsec t ion  106.04(C)  o f  the  spec i f i ca t ions .   At  the  week ly  meet ing,  the  
cont rac tor  sha l l  be  prepared to  exp la in  and d iscuss  how the  per fo rmance 
o f  requ i red  qua l i ty  con t ro l  measures  wi l l  be  accompl ished. 

The cont rac tor  sha l l  ob ta in  samples  and per fo rm the  tes ts  spec i f ied  in 
Tab le  1009-4 .  

TABLE 1009-4 
CONTRACTOR QUALITY CONTROL TESTING REQUIREMENTS 

TYPE OF 
TEST 

TEST 
METHOD 

SAMPLING 
POINT 

MINIMUM 
TESTING 

FREQUENCY 
Crumb Rubber  fo r  Aspha l t -Rubber 

Gradat ion 

Ar izona 
Tes t  

Method 
714 

Hot  Plan t  One sample  
per  40 ,000 lbs .  

Aspha l t -Rubber  Mater ia l  
So f ten ing 
Po in t  

AASHTO T 
53 

Ci rcu la t ion 
L ine  

Recommended 
(Po in t  o f  
sampl ing 

spec i f ied  by  the  
Engineer . )  

One sample  per  
500 tons  o f  

aspha l t  rubber  
b inder .  Af te r  
1 ,500 tons ,  i f  

resu l ts  a re  
wi th in  

spec i f i ca t ions ,  
f requency  may 
be  reduced to  

one sample  fo r  
each 1 ,000 tons  

o f  aspha l t  
rubber  b inder  

therea f te r .  

Res i l ience:  
25°C (77°F)  

ASTM 
D5329 

Rota t iona l  
Viscos i ty  

ASTM 
D7741 

One sample  per  
ba tch .  

SECTION 1010 DRAINAGE PIPE:  

1010-1 Genera l  Requirements:  

Cer t i f i ca tes  o f  Compl iance sha l l  be  furn ished in  accordance wi th  the 
requ i rements  o f  Subsec t ion  106.05  o f  the  spec i f i ca t ions .  
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1010-2 Meta l  Pipe:  

1010-2 .01 Corrugated Meta l  Pipe:  

Type 1A p ipe ,  as  spec i f ied  in  AASHTO M 36,  Sec t ion  4 .1 .2 ,  may be  used 
i f  the  she l l  th ickness  meets  o r  exceeds the  th ickness  spec i f ied  on  the 
p lans  fo r  Type 1  p ipe .  

Meta l l i c  coa ted  (z inc  o r  a luminum)  cor rugated  i ron  or  s tee l  cu lver ts ,  
underdra ins ,  and sp i ra l  r ib  cor rugated  s tee l  p ipe  sha l l  con form to  the 
requ i rements  o f  AASHTO M 36,  except  as  o therwise  no ted  here in .  

Po lymer  p recoated ,  meta l l i c  coa ted  (z inc  o r  a luminum)  cor rugated  s tee l  
cu lver ts  and underdra ins sha l l  con form to  the requ i rements  o f  AASHTO 
M 245,  except  as  o therwise  no ted  here in .  

B i tuminous  coated  cor rugated  meta l  (meta l l i c  coa ted  s tee l  o r  a luminum)  
cu lver ts  and underdra ins sha l l  con form to  the requ i rements  o f  AASHTO 
M 190.  

Aluminum a l loy  cor rugated  meta l  p ipe  sha l l  con form to  the  requ i rements 
o f  AASHTO M 196.  

The types o f  b i tuminous coat ing and the  type  o f  p recoated sheets  to be 
used wi l l  be  spec i f ied  on  the  pro jec t  p lans .   In  l ieu  o f  the  Type A 
b i tuminous  coat ing,  the  p ipe  sha l l  be  coated  e i ther  in  the  f ie ld  o r  a t  the  
p lan t  on  the ou ts ide  sur face  on ly  in  accordance wi th  the  requ i rements  of  
AASHTO M 243.   E i ther  aspha l t  mast ic  o r  ta r  base mater ia l  sha l l  be 
used. 

Coup l ing bands sha l l  con form to  the  requ i rements  o f  AASHTO M 36,  
M 245 and M 196,  except  tha t  the  use  o f  bands  wi th  p ro jec t ions 
(d imp les)  wi l l  be  l imi ted  to  connect ion  o f  new p ipe to  ex is t ing in -p lace 
p ipe .   Bands o f  spec ia l  des ign  tha t  engage fac tory  re fo rmed ends  of  
cor rugated  meta l  p ipe  may be  used. 

Bo l ts  and nu ts  fo r  a l l  types  o f  coup l ing bands sha l l  con form to  the 
requ i rements  o f  ASTM F568. 

Coup l ing band connect ion hardware  cons is t ing o f  nu ts ,  bo l ts ,  rods ,  bars ,  
and r ive ts  sha l l  be  e i ther  ga lvan ized a f te r  fabr ica t ion  by  the  ho t -d ip 
p rocess  in  accordance wi th  the  requ i rements  o f  ASTM A153 or  coated 
by  the  e lec t rop la t ing process  in accordance wi th  the  requ i rements  o f  
ASTM B633 or  ASTM B766.   Components  o f  bo l ted assembl ies  sha l l  be 
ga lvan ized in  accordance wi th  ASTM A153 separa te ly  be fore  assembly.  
Spec ia l  sec t ions ,  such as e lbows and pre fabr ica ted  end sec t ions  sha l l  
con form to  the  app l icab le requ i rements  o f  AASHTO M 36,  M 190,  M 196 
and M 245. 

Gaskets  fo r  a l l  water - res is tan t  jo in ts sha l l  be  a  cont inuous  band or  s t r ip ,  
a t  leas t  7  inches  wide  and 1 /2  inch  th ick .   Rubber  fo r  the  gaskets  sha l l  
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conform to  the  requ i rements  o f  ASTM D1056 fo r  the  "2A" c losed ce l l  
expanded grades .  

Water t igh t  jo in ts  sha l l  use  "O"- r ing gaskets .   The “O”- r ing gasket  sha l l  
con form to  the  d iameter  d imens ions  spec i f ied in  AASHTO M 36,  
Sec t ion  9 .3 ,  and conform to  the techn ica l  requ i rements  o f  AASHTO 
M 198.   Water t igh t  jo in ts may be  used when water - res is tan t  jo in ts a re 
spec i f ied .  

1010-2 .02 Spira l  Rib Meta l  Pipe:  

Spi ra l  r ib  meta l  p ipe  sha l l  con form to  the  requ i rements  spec i f ied  under 
Subsec t ion  1010-2 .01  o f  the  spec i f i ca t ions  fo r  corrugated  meta l  p ipe ,  
except  as  mod i f ied  here in:  

(A)   Fabr icat ion:  

Ribbed s tee l  p ipe  sha l l  be fabr ica ted  wi th  a  cont inuous  he l ica l  lock  seam 
in  accordance wi th  AASHTO M 36,  Type 1R or  cor rugat ion  in  accordance 
wi th  AASHTO M 196,  Type 1R.  Aluminum r ib  p ipe  sha l l  be manufac tured 
in  accordance wi th  AASHTO M 196,  Type 1R.  

Each p ipe  end sha l l  be  fabr ica ted  wi th  a  min imum of  two annu lar  re ro l led 
cor rugat ions  fo r  the  purposes  o f  jo in ing p ipes  together  wi th  band 
coup lers .  

(B)   Coat ings:  

The types  o f  coa t ings  and the  type  o f  p recoated  sheets  to  be  used sha l l  
be  as  spec i f ied  on  the  pro jec t  p lans .  

(C)   Coupl ing Bands:  

Coup l ing bands fo r  sp i ra l  r ibbed s tee l  p ipe  shal l  be  rero l led bands 
manufac tured  f rom 0 .064 inch  th ick  meta l l i c -coated s tee l  con forming to  
the  requ i rements speci f ied  under  Subsec t ion 1010-2 .01  o f  the 
spec i f i ca t ions  and sha l l  be  two-p iece  fo r  p ipe  grea ter  than 48  inches  in 
d iameter .  

Coup l ing bands sha l l  be  a  min imum of  10-1 /2  inches  wide ,  fo rmed wi th  
two cor rugat ions  tha t  are  spaced to  p rov ide  nes t ing in  the  second 
cor rugat ion  o f  each p ipe  end and sha l l  be  drawn together  by  a  min imum 
of  two 1 /2  inch  d iameter  ga lvan ized bo l ts  th rough the  uses  o f  a  bar  and 
s t rap  su i tab ly  we lded to  the  band.   Bands may be  drawn together  by 
o ther  means,  such as  angles ,  as  approved by  the  Engineer .  
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(D)   Fi t t ings:  

Fi t t ings  fo r  r ibbed s tee l  p ipe  sha l l  con form to  the  requ i rements  for  
cor rugated  s tee l  p ipe f i t t ings  spec i f ied  in  Subsec t ion  1010-2 .01  o f  the 
spec i f i ca t ions ,  except  the mater ia l  sha l l  be  r ibbed s tee l .  

(E)   Miscel laneous:  

Al l  sp i ra l  r ib  manho le  r isers  24  inches  in  d iameter  o r  grea ter  sha l l  be 
re in fo rced wi th  a  ro l led  3  i nch  by  3  inch  by  1 /4  inch  angle  o r  as  approved 
by  the  Engineer .  

P ipe  th ickness  fo r  sp i ra l  r ib  p ipe  sha l l  be  spec i f ied  in  the  p ipe  summary ,  
bu t  sha l l  no t  be  less  than tha t  l i s ted  in  the  fo l lowing tab les :  

SPIRAL RIB METALLIC COATED STEEL PIPE 
Pipe Diameter ,  

Inches 
Minimum Thickness,  

gage  
Corrugat ion Rib Size ,  

Inches 
18 -  60    16 3 /4  by  3 /4  by  7-1 /2 ,  o r  

3 /4  by  1  by  11-1 /2 

66  -  78 14 3 /4  by  3 /4  by  7-1 /2 ,  o r  
3 /4  by  1  by  11-1 /2 

84  -  102 12 3 /4  by  3 /4  by  7-1 /2 ,  o r  
3 /4  by  1  by  11-1 /2 

 
SPIRAL RIB ALUMINUM PIPE 

Pipe Diameter ,   
Inches 

Minimum Thickness,  
Gage  

Corrugat ion Rib Size ,  
Inches 

18 -  42 16 3 /4  by  3 /4  by  7-1 /2 ,  o r  
3 /4  by  1  by  11-1 /2 

48  -  54 14 3 /4  by  3 /4  by  7-1 /2 ,  o r  
3 /4  by  1  by  11-1 /2 

60  -  72 12 3 /4  by  3 /4  by  7-1 /2 ,  o r   
3 /4  by  1  by  11-1 /2 

78  -  84 10 3 /4  by  3 /4  by  7-1 /2 ,  o r   
3 /4  by  1  by  11-1 /2 

 
1010-2 .03 Concrete-Lined Corrugated Meta l  Pipe:  

(A)   Corrugated Meta l  Pipe:  

Corrugated  meta l  p ipe ,  coup l ing bands and f i t t ings  fo r  concre te- l ined 
p ipe  sha l l  con form to  the  requ i rements  o f  AASHTO M 36 fo r  the  spec i f ied  
sec t iona l  d imens ions  and meta l l i c  coa t ings .   A lumin ized coat ing sha l l  
con form to  AASHTO M 274.  

Pipe  sha l l  be  fu l l  c i rc le  and sha l l  be  fabr ica ted  wi th  he l ica l  cor rugat ions .  

Pipe  th ickness  sha l l  be  as  spec i f ied  in  the  p ipe  summary ,  bu t  sha l l  no t  
be  less  than tha t  l is ted  in the  fo l lowing tab le :  
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Pipe Diameter ,   
Inches 

Minimum Thickness,  
Inches (Gage)  

Corrugat ion Rib Size ,  
Inches 

12 -  48 0 .064  (16) 2 -2 /3  by  1 /2 

54  -  72 0 .064  (16) 
2 -2 /3  by  1 /2 

   3  by  1 
   5  by  1 

78  -  84 0 .079  (14) 
2 -2 /3  by  1 /2 

   3  by  1 
   5  by  1 

90  -  102 0 .109  (12) 
2 -2 /3  by  1 /2 

   3  by  1 
   5  by  1 

108 -  120 0 .138  (10)    3  by  1 
   5  by  1 

 
Each p ipe  end sha l l  be  fabr ica ted  wi th  a  min imum of  two annu lar  re ro l led 
cor rugat ions  fo r  purposes o f  jo in ing p ipes  together  wi th  band coup lers .  

P ipe  sha l l  be  jo ined wi th  re ro l led  bands made f rom the  same mater ia l  as  
the  p ipe .   The bands sha l l  be  a min imum of  16  gage (0 .064 inches) th ick .   
Bands sha l l  be  two-p iece  fo r  p ipe  grea ter  than 48  inches  in  d iameter .  

Coup l ing bands sha l l  be  a  min imum of  10-1 /2  inches  wide ,  fo rmed wi th 
two cor rugat ions  tha t  are  spaced to  p rov ide  nes t ing in  the  second 
cor rugat ion  o f  each p ipe  end and sha l l  be  drawn together  by  a  min imum 
of  two 1 /2 inch d iameter ga lvan ized bo l ts  th rough the  use  o f  a  bar  and 
s t rap  su i tab ly  we lded to  the  band.   Bands may be  drawn together  by 
o ther  means,  such as  angles ,  as  approved by  the  Engineer .  

When water t igh t  jo in ts  a re  spec i f ied ,  "O" r ing  gaskets  wi l l  be  requ i red .   
"O"  r ing gaskets  sha l l  be  per  ASTM C361 Sect ion  5 .9  and sha l l  be  p laced 
in  the f i rs t  cor rugat ion  of  each p ipe  end and shal l  be  compressed by 
t igh ten ing the  coup l ing band,  in  accordance wi th  the  manufac turer ’s  
ins ta l la t ion  ins t ruc t ions .  

(B)   Concrete  Lining:  

(1 )  Composi t ion:  

Concre te  fo r  the  l in ing sha l l  be  composed o f  cement ,  f ine  aggregate  and 
water  tha t  a re we l l  mixed and o f  such cons is tency  as  to  p roduce a  dense, 
homogeneous,  non-segregat ing l in ing.  

(2 )  Cement:  

Por t land cement  sha l l  be in  accordance wi th  Subsec t ion  1006-2 .01  of  
the  spec i f i ca t ions .  
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(3 )  Aggregate:  

Aggregates  sha l l  con form to  AASHTO M 6 ,  except  tha t  the  requ i rements 
fo r  gradat ion  and un i fo rmi ty  o f  gradat ion  sha l l  no t  app ly .  

(4 )  Mixture:  

The aggregates  sha l l  be  s ized ,  graded,  p ropor t ioned and thorough ly 
mixed wi th  such propor t ions  o f  cement  and water  as  wi l l  p roduce a  
homogeneous concre te  mix tu re  o f  such qua l i ty  tha t  the  p ipe  wi l l  con form 
to  the  des ign  requ i rements  o f  th is  spec i f i ca t ion .   In  no  case,  however ,  
sha l l  the  propor t ions  o f  Por t land cement  p lus  pozzo lan ic admix tu re be 
less  than 470 pounds per cub ic  yard  o f  concre te .  

(5 )  Lining:  

The l in ing sha l l  have a  min imum th ickness  o f  3 /8  inch  above the  c res t  of  
the  cor rugat ions  and sha l l  be  app l ied  by  a  mach ine  t rave l ing th rough a  
s ta t ionary  p ipe .   The rate  o f  t rave l  o f  the  machine  and the  ra te  o f  
concre te  p lacement  sha l l  be  mechan ica l ly  regu la ted  so  as  to  p roduce a 
homogeneous non-segregated  l in ing th roughout .   The l in ing  sha l l  be  
app l ied in  a  two-course app l ica t ion and sha l l  be  mechan ica l ly  t rowe led 
by  the  l in ing mach ine  as  the  un i t  moves  th rough the  p ipe .   The t rowe l  
a t tachment  sha l l  be  such tha t  the  pressure  app l ied  to  the  l in ing wi l l  be  
un i fo rm and sha l l  p roduce a  l in ing tha t  has  a  un i fo rm th ickness  and a 
cons is ten t  t rowe led  f in ish .   The ver t ica l  d iameter  anywhere  ins ide  the 
p ipe  must  be  95  percent  o f  the nomina l  d iameter  less acceptab le 
to le rances  as  s ta ted  in AASHTO M 36.   P ipe  no t  meet ing these 
to le rances  wi l l  be  re jec ted .  

(C)   Exper ience:  

The manufac turer  sha l l  cer t i fy  in  wr i t ing  tha t  i t  has  success fu l ly  
manufac tured  and furn ished cor rugated  s tee l  p ipe  wi th  a  concre te  l in ing 
per  these spec i f i ca t ions on  a  min imum of  15  prev ious  pro jec ts  o f  a  s to rm 
sewer  na ture .  

1010-3 Slot ted Pipe:  

Slo t ted  p ipe  sha l l  con form to  the  app l icab le  requ irements  o f  AASHTO 
M 36.   I t  sha l l  be  the  gra te  s lo t  o r  angle  s lo t  type .   P ipe  sha l l  be  he l ica l ly  
o r  annu lar  cor rugated .  

Gra te  assembl ies  sha l l  be  fabr ica ted  f rom s tee l  con forming to  the 
requ i rements  o f  e i ther  ASTM A36 or  A576 and sha l l  be ga lvan ized in 
accordance wi th  the  requ i rements  o f  ASTM A123.   The method o f  
manufac ture  sha l l  re l ieve a l l  s t ra in  and prevent  d is to r t ion  o f  the  p ipe .  

When a  lockseam jo in t  i s  used,  s lo t ted dra in p ipe sha l l  be p laced in  a 
c lamping dev ice  and cu t  the  en t i re  length  pr io r  to  p lacement  o f  the  gra te .   
The gra te  must  be  cont inuous  and fu l l  dep th .   The gra te  sha l l  be  we lded 
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cont inuous ly  to  the  p ipe  wi th  a  3 /16  inch f i l le t  we ld  f rom end to  end on 
bo th  s ides .  

Bo l ts  and nu ts  sha l l  be  stee l  con forming to  the  requ i rements  o f  ASTM 
F568 and sha l l  be  ga lvan ized in  accordance wi th  the  requ i rements  o f  
ASTM A123.  

The bu ty l  rubber  jo in t  sea lan t  mater ia l  sha l l  be an ex t ruded s t r ip  o r  bead 
compounded f rom a  nondry ing,  nontox ic ,  syn the t ic  res in  base wi th  bu ty l  
rubber  and inorgan ic  ex tenders and be  100 percent  so l id  mater ia l  wi th 
no  shr inkage.   The sea lan t  mater ia l  sha l l  have suf f ic ien t  adhes ion so 
tha t  the  s t r ip  or  bead wi l l  adhere to  ga lvan ized s teel  and be  so f t  enough 
to  a l low co ld f low when compressed dur ing connect ion  o f  the  p ipe 
sec t ions .   The sea lan t  mater ia l  sha l l  no t  f low or  sag a t  tempera tures  up 
to  180 degrees  F nor  become br i t t le ,  c rack  or  lose  adhes ion  a t  
tempera tures  as  low as  -30  degrees  F and sha l l  con ta in  no  migra t ing 
components  tha t  cou ld  leach ou t  o r  p roduce any chemica l  reac t ion wi th 
ga lvan ized s tee l .   The sea lan t  mater ia l  sha l l  be  fu rn ished in  5 /8  inch  by 
1  inch  s t r ips  o r  in  1  inch  d iameter  beads  on  1  inch wide  re lease paper 
and wound in to  ro l ls .  

An  a l te rna t ive  jo in t  sealan t  o r  sea l ing method tha t  wi l l  p rov ide  a 
water t igh t  jo in t  may be  used i f  approved by  the  Engineer .  

Grout  sha l l  cons is t  o f  Por t land cement ,  aggregate ,  and water .   I t  may 
a lso  conta in supp lementary  cement i t ious mater ia l .   Por t land cement,  
aggregate ,  water ,  and supp lementary cement i t ious  mater ia l  sha l l  
con form to  the  requ i rements  o f  Sec t ion  1006 o f  the  spec i f i ca t ions .   I f  
approved by  the Engineer ,  chemica l  admix tu res may be  used.   Chemica l  
admix tu res  sha l l  con form to  the  requ i rements  o f  Subsec t ion  1006-2 .04 
o f  the  spec i f i ca t ions ,  except  no admix tu res  conta in ing ch lo r ides  or  
n i t ra tes  sha l l  be used.   A i r -en t ra in ing admix tu res,  con forming to  the 
requ i rements  o f  Subsec t ion  1006-2 .04  o f  the  spec i f i ca t ions ,  wi l l  be 
requ i red  fo r  grou t  p laced a t  e leva t ions  o f  3 ,000 feet  o r  above.  

The grou t  sha l l  meet  the  requ i rements  g iven in  the tab le  be low. 
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Minimum 
Cement i t ious 

Mater ia l  
Content :  

Lbs per  CY 
(See Note  1)  

Maximum 
Water /Cement i t ious  

Mater ia l  Rat io 
(w/cm):  
Lb. /Lb.  

Slump:  
Inches 

(See 
Note  2)  

Air  
Content :  
Percent  

(See 
Note  3)  

850 0 .60 9  ±  2  0  –  8 
Notes :   
 
(1 )  A max imum of  25  percent  o f  the  cement i t ious  mater ia l ,  by 

we igh t ,  may cons is t  o f  an  approved Class  F f ly  ash ,  
con forming to  the  requ i rements  o f  ASTM C618.  

(2 )  The cons is tency  o f  the  grou t  sha l l  be  as  approved by  the 
Engineer .  

(3 )  For  p lacement  o f  grou t  a t  e leva t ions  o f  3 ,000 fee t  o r  above, 
the  a i r  con ten t  sha l l  be a  min imum of  4  percent  and a 
max imum of  8  percent .  

 
The aggregate  sha l l  cons is t  o f  f ine  aggregate ;  however ,  a t  the  op t ion  of  
the  cont rac tor ,  No.  8  coarse  aggregate  may be  used in  the  grou t .   I f  
No.  8  coarse  aggregate  i s  used,  the  vo lume sha l l  be  a  max imum of  35  
percent  o f  the  to ta l  aggregate  vo lume.  

For  p lan t -mixed grou t ,  the  propor t ion ing,  mix ing,  and p lac ing sha l l  be  in 
accordance wi th  the  appl icab le  requ i rements  in  Sec t ion  1006 o f  the 
spec i f i ca t ions .  

For  on-s i te  mix ing,  grou t  tha t  has  been mixed more than one hour  sha l l  
no t  be  used. 

Re- temper ing o f  grou t  wi l l  no t  be  permi t ted .  

1010-4 Structura l  Plate  Pipe:  

Struc tura l  p la te  (s tee l )  fo r  p ipe ,  p ipe-arches  and arches and the 
accessor ies  for  connect ing the  p la tes  sha l l  con form to  the  requ i rements 
o f  AASHTO M 167.  

St ruc tura l  p la te  (a luminum a l loy )  fo r  p ipe ,  p ipe  arches  and arches  and 
the  accessor ies  fo r  connect ing the  p la tes  sha l l  con form to  the 
requ i rements  o f  AASHTO M 219.  

When spec i f ied  on  the  pro jec t  p lans  or  in  the Spec ia l  Prov is ions ,  
s t ruc tu ra l  p la tes (s tee l )  and s t ruc tu ra l  p la tes  (a luminum a l loy )  sha l l  be 
b i tuminous  coated  in accordance wi th  the  requ i rements  o f  AASHTO 
M 243.   Un less  o therwise spec i f ied ,  the  coat ing sha l l  be app l ied  to the 
ou ts ide  on ly .  
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Concre te  fo r  foo t ings ,  bo t tom s labs on paved inver ts ,  and r ings  on s t ru ts 
sha l l  con form to the requ irements  o f  Sec t ion  1006 o f  the spec i f i ca t ions  
fo r  the  s t rength  and c lass spec i f ied  on  the  pro jec t  p lans .  

Stee l  bars ,  wi re ,  wi re  fabr ic ,  anchor  bo l ts ,  and st ruc tu ra l  s tee l  sha l l  
con form to the requ i rements  o f  Sec t ion  1003 or  1004 o f  the 
spec i f i ca t ions ,  as  app l icab le .  

1010-5 Nestable  Steel  Pipe:  

Nestab le  cor rugated  s tee l  p ipe  sha l l  con form to the  requ i rements o f  
AASHTO M 36,  except  tha t  the  p ipe  sha l l  be  fabr ica ted  in  two separa te 
semi-c i rcu la r  sec t ions .   The two sec t ions  sha l l  be  f i rmly  jo ined together 
in  accordance wi th  the  requ i rements  o f  Mi l i ta ry  Spec i f i ca t ion  MIL-P-236.  
At  the  op t ion  o f  the  cont rac tor ,  the  longi tud ina l  jo in t  o f  the  nes tab le  p ipe 
sec t ions  sha l l  be  e i ther  Type I ,  f langed,  o r  Type I I ,  no tched,  as  spec i f ied 
in  MIL-P-236.  

1010-6 Reinforced Concrete  Pipe:  

Rein forced concre te  p ipe  (c i rcu la r )  sha l l  con form to the  requ i rements  of  
AASHTO M 242 fo r  the  D- load spec i f ied .  

Re in fo rced concre te  p ipe  (c i rcu la r )  sha l l  con form to the  requ i rements  of  
AASHTO M 170 fo r  the  c lass  o f  p ipe  spec i f ied .  

Re in fo rced concre te  p ipe (e l l ip t ica l )  sha l l  con form to  the  requ i rements  
o f  AASHTO M 207 fo r  the  c lass  o f  p ipe  spec i f ied .  

Re in fo rced concre te  p ipe (a rch)  sha l l  con form to  the  requ i rements  o f  
AASHTO M 206 fo r  the  c lass  o f  p ipe  spec i f ied .  

The cont rac tor  sha l l  furn ish  the Engineer  a  copy o f  the  p ipe  des ign  when 
the  s tandard  AASHTO tab les  are  exceeded. 

Precas t ,  re in fo rced concre te  f la red  end sec t ions  sha l l  con form to  the 
requ i rements  o f  the  prev ious ly  c i ted  spec i f i ca t ions  to  the  ex ten t  to  wh ich 
they  app ly .   The area  o f  s tee l  re in fo rcement  per  l inear  foo t  o f  the  f la red 
end sec t ion  sha l l  be  a t  leas t  equa l  to  the  min imum s tee l  requ i rement  fo r  
the  re in fo rcement  in  tha t  por t ion  o f  the  f la red  end sec t ion  wh ich  abuts 
the  p ipe .  

Gaskets  for  re in fo rced concre te p ipe (c i rcu la r )  jo in ts  sha l l  con form to 
the  requ i rements  o f  AASHTO M 198 fo r  tongue and groove ends ,  o r  
AASHTO M 315 fo r  be l l  and sp igo t  types  wi th  groove or  shou lder  ends .  

Mor ta r  used to  jo in  re info rced concre te  p ipe  sha l l  be  composed by 
vo lume o f  one par t  Por t land cement ,  two par ts  f ine aggregate ,  one- f i f th  
par t  hydra ted  l ime and su f f ic ien t  water  to p rov ide  a p las t ic  mix tu re.   
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Cement  and water  sha l l  con form to  the  requ i rements  o f  Sec t ion  1006 o f  
the  spec i f i ca t ions .  

F ine  aggregate  sha l l  con form to  the  grad ing requ i rements  o f  ASTM 
C144.   Hydra ted  l ime shal l  con form to  the  requ i rements  o f  ASTM C207,  
Type N.   The l ime sha l l  be  cons idered as  an  add i t ion  to  and no t  as 
rep lacement  fo r  any  cement .  

1010-7 Nonreinforced Concrete  Pipe:  

Nonre in fo rced concre te p ipe  sha l l  con form to  the  requ i rements  o f  
AASHTO M 86 fo r  the  c lass  o f  p ipe  spec i f ied .  

Gaskets  and mor ta r  used to  jo in  nonre in fo rced concre te  p ipe  sha l l  
con form to the  requ i rements  here inbefore spec i f ied  under 
Subsec t ion  1010-6  o f  the  spec i f i ca t ions .  

1010-8 Thermoplast ic  Pipe:  

Thermop las t ic  p ipe  inc ludes  cor rugated  h igh  dens i ty  po lye thy lene 
p las t ic  p ipe  and cor rugated  po lypropy lene p las t ic  p ipe .  

Cor rugated  h igh  dens i ty  po lye thy lene p las t ic  p ipe,  f i t t ings ,  coup l ings 
and ends ,  where  spec i f ied,  sha l l  con form to  the  requ i rements  o f  AASHTO 
M 252 fo r  p ipe  s izes  less  than 12  inches  in  d iameter and AASHTO M 294 
fo r  p ipe  s izes  12  to  60  inches  in  d iameter .  

Cor rugated  po lypropy lene p las t ic  p ipe  and f i t t ings  fo r  p ipe  s izes  12  to  
60  inches  in  d iameter  sha l l  con form to  the  requ i rements  o f  AASHTO M 
330 (Type C or  S)  and ASTM F2881.  

Non-per fo ra ted  p ipe  shal l  have e i ther  water  res is tan t  o r  water t igh t  
jo in ts ,  as  spec i f ied  on  the  pro jec t  p lans .   Water t igh t  jo in ts  may subs t i tu te 
o r  be  used when water  res is tan t  jo in ts  a re  requ i red.  

Water  res is tan t  jo in ts  shal l  be  water t igh t  accord ing to  the  requ i rements 
o f  ASTM D3212,  except  tha t  the  in te rna l  water  p ressure tes t  sha l l  be 
conducted  a t  2 .0  pounds per  square  inch ,  dur ing wh ich  the  jo in t  leakage 
sha l l  no t  exceed 200 ga l lons  per inch  o f  d iameter  per  mi le  o f  p ipe  per 
day .  

Water t igh t  jo in ts  sha l l  be  water t igh t  accord ing to  the  requ i rements  o f  
ASTM D3212.  

Tracer  wi re  o r  tape,  wh ich  is  to  be  p laced in  the  t rench wi th  the 
cor rugated  h igh  dens i ty  po lye thy lene p las t ic  p ipe ,  o r  cor rugated  
po lypropy lene p las t ic  p ipe  as  an  a id  in  loca t ion  a f te r  bur ia l ,  sha l l  
con form to  the  requ i rements  o f  Subsec t ion 104.15(B)  o f  the  
spec i f i ca t ions .  
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1010-9 Steel  Reinforced Thermoplast ic  Pipe:   

Stee l  re in fo rced thermop las t ic  p ipe  inc ludes  s tee l  re in fo rced h igh 
dens i ty  thermop las t ic  r ibbed p ipe .  

Stee l  re in fo rced h igh  dens i ty  thermop las t ic  r ibbed p ipe  and f i t t ings  sha l l  
con form to  the  requ i rements  o f  ASTM F2562.  

Non-per fo ra ted  p ipe  shal l  have e i ther  water  res is tan t  o r  water t igh t  
jo in ts ,  as  spec i f ied  on  the  pro jec t  p lans .   Water t igh t  jo in ts  may subs t i tu te 
o r  be  used when water  res is tan t  jo in ts  a re  requ i red.   

Water  res is tan t  jo in ts  shal l  be  water t igh t  accord ing to  the  requ i rements 
o f  ASTM D3212,  except  tha t  the  in te rna l  water  p ressure tes t  sha l l  be 
conducted  a t  2 .0  pounds per  square  inch ,  dur ing wh ich  the  jo in t  leakage 
sha l l  no t  exceed 200 ga l lons  per  inch  o f  d iameter  per  mi le  o f  p ipe  per  
day .   

Water t igh t  jo in ts  sha l l  be  water t igh t  accord ing to  the  requ i rements  o f  
ASTM D3212.  

1010-10 Meta l  Safety  End Sect ions:  

Meta l  sa fe ty  end sec t ions sha l l  con form to  the  appl icab le  requ i rements 
o f  AASHTO M 36.  

Bo l ts  and nu ts  sha l l  be  stee l  con forming to  the  requ i rements  o f  ASTM 
A307 and sha l l  be  ga lvan ized in  accordance wi th  the  requ i rements  of  
ASTM A153.  

Safe ty  and longi tud ina l  bars  sha l l  be  fabr ica ted us ing schedu le  40  
ga lvan ized p ipe .   A l l  bars  sha l l  be  ga lvan ized a f te r  fabr ica t ion  in 
accordance wi th  the  requ i rements  o f  ASTM A123.   Components  o f  bo l ted 
assembl ies  sha l l  be  ga lvan ized a f te r  fabr ica t ion  in  accordance wi th  the 
requ i rements  o f  ASTM A153 separa te ly  be fore  assembly .  

SECTION 1011 JOINT MATERIALS:  

1011-1 Rubber  Waterstops:  

Rubber  waters tops  sha l l  be  e i ther  mo lded or  ex t ruded f rom p la in rubber 
o r  syn the t ic  rubber ,  a t  the  op t ion  o f  the  cont rac tor .  

The waters tops  sha l l  be  formed wi th  an  in tegra l  c ross  sec t ion  wh ich  sha l l  
be  un i fo rm wi th in  ±  1 /8  inch  in wid th  and the  web th ickness or  bu lb 
d iameter  wi th in  +  1 /16  and -  1 /32 inch .   No sp l ices wi l l  be  permi t ted in 
s t ra igh t  s t r ips  and spec ia l  connect ion  p ieces  shal l  be  we l l  cured  in  a  
manner  such tha t  any  c ross  sec t ion  sha l l  be  dense,  homogeneous and 
f ree  f rom poros i ty  o r  other  de fec ts .   A l l  junc t ions  in the  spec ia l  

TABLE OF CONTENTS INDEX



SECTION 1011 

1219 
 

connect ion  p ieces  sha l l  be  fu l l -mo lded.   Dur ing the  vu lcan iz ing per iod 
the  jo in ts  sha l l  be  secure ly  he ld  by  su i tab le  c lamps.  The mater ia l  a t  the  
sp l ices  sha l l  be  dense and homogeneous th roughout  the  c ross  sec t ion .  

F ie ld  sp l ices  sha l l  be  vu lcan ized;  mechan ica l ,  us ing s ta in less  s tee l  
par ts ;  o r  made wi th  a  sp l ic ing un ion  o f  the  same s tock  as  the  waters top,  
a t  the  op t ion  o f  the  cont rac tor .   A l l  f in ished sp l ices  sha l l  have a  tens i le  
s t rength  o f  no t  less  than 50  percent  o f  the  unsp l iced  mater ia l .  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  
Subsec t ion  106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .  

1011-1 .01 Pla in Rubber  Waterstops:  

Pla in  rubber  waters tops  sha l l  be  fo rmed f rom s tock composed o f  a  h igh  
grade compound made exc lus ive ly  f rom new p lan ta t ion  rubber,  
re in fo rc ing carbon b lack ,  z inc  ox ide ,  acce le ra to rs ,  an t i -ox idants  and 
so f teners  and sha l l  con form to  the  fo l lowing requ i rements :  

New Plan ta t ion  Rubber  Conten t ,  by  vo lume,  
percent Min imum 72 

Tens i le  St rength  (ASTM D412) ,  ps i  Min imum 
3,500 

Elongat ion  a t  Break ing (ASTM D412) ,  percent Min imum 550 
Un i t  St resses :   

At  300 percent  Elongat ion ,  ps i  Min imum 
1,100 

At  500 percent  Elongat ion ,  ps i  Min imum 
2,800 

Shore  Durometer  (Hardness)  (ASTM D2240)  55  to  65 
Tens i le  St rength  and Elongat ion  a t  Break ing 
(ASTM D572) ,  a f te r  7  days  in  a i r  a t  158 ± 2  °F or  
a f te r  48  hours  in  oxygen a t  158 ± 2  °F and 300 ps i   
=  percent  o f  o r ig ina l  

Min imum 65 

 

1011-1 .02 Synthet ic  Rubber  Waterstops:  

Synthet ic  rubber  waters tops  sha l l  be  fo rmed f rom a  compound made 
exc lus ive ly  f rom neoprene or  SBR (s ty rene bu tad iene rubber ) ,  
re in fo rc ing carbon b lack ,  z inc  ox ide ,  po lymer iza t ion  agents  and 
so f teners  and sha l l  con form to  the  fo l lowing requ i rements :  
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Neoprene or  SBR Content ,  by  vo lume,  percent Min imum 70 

Tens i le  St rength  (ASTM D412) ,  ps i  Min imum 
2,500 

Elongat ion  a t  Break ing (ASTM D412) ,  percent Min imum 425 
Shore  Durometer  (Hardness)  (ASTM D2240)  50  to  70 
Tens i le  St rength  and Elongat ion  a t  Break ing 
 (ASTM D572) ,  a f te r  7  days  in  a i r  a t  
 158 ±  2  °F or  a f te r  48  hours  in  oxygen a t  
 158 ±  2  °F and 300 ps i  =  percent  o f  o r ig ina l  

Min imum 65 

 
1011-2 Polyvinyl  Chlor ide  (PVC)  Waterstops:  

Polyv iny l  ch lo r ide  waters tops  sha l l  be  manufac tured f rom v i rg in  po lyv iny l  
ch lo r ide  conforming to  the  requ i rements  o f  the  Corps  o f  Engineers  
Spec i f ica t ion  Number  CRD-C572.  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  
Subsec t ion  106.05  o f  the spec i f i ca t ions  sha l l  be  submi t ted  s ta t ing tha t  
the  requ i rements  spec i f ied  under  paragraph s ix  o f  CRD-C572 have been 
compl ied  wi th .  

F ie ld  sp l ices  sha l l  be  perfo rmed by  heat  sea l ing the  ad jacent  sur faces 
in  accordance wi th  the  manufac turer 's  recommendat ions .   The heat  sha l l  
be  su f f ic ien t  to  me l t  bu t  no t  char  the  p las t ic .  

1011-3 Joint  Sealant  (Hot-Appl ied) :  

Jo in t  sea lan t  mater ia l ,  inc lud ing aspha l t - rubber  sealan ts ,  sha l l  be a  ho t -
app l ied type ,  con forming to  the requ i rements o f  ASTM D6690,  Type I I  o r  
Type I I I .   Jo in t  sea lan t  sha l l  no t  con ta in  any  coa l - ta r  mater ia ls .  

The fo l lowing requ i rement  sha l l  be  added to  the  “Packaging and Package 
Mark ing”  requ i rements  o f  ASTM D6690:  

The min imum ambien t  tempera ture  dur ing app l icat ion  and 
ambien t  tempera tures  under  var ious  s to rage cond i t ions  sha l l  
be  c lear ly  marked on  the  conta iner .  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  
Subsec t ion  106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .  

1011-4 Joint  Sealant  (Cold-Appl icat ion) :  

Jo in t  sea lan t  sha l l  be  co ld -app l ica t ion ,  mast ic ,  s ingle -  o r  mu l t ip le -
component  type .  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  
Subsec t ion  106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .  

TABLE OF CONTENTS INDEX



SECTION 1011 

1221 
 

1011-5 Br idge Deck Joint  Seals:  

The e las tomer  fo r  jo in t  sea l  e lements  sha l l  be  po lych lo roprene rubber 
(Neoprene)  and sha l l  be  compat ib le  wi th  concre te  and sha l l  be  res is tant  
to  abras ion ,  ox ida t ion ,  aging and sun l igh t ,  and to  o i ls ,  gaso l ine ,  sa l t  and 
o ther  mater ia ls  tha t  may be  sp i l led  on  or  app l ied  to  the  sur face .  

Jo in t  sea ls  sha l l  be  o f  the ce l lu la r  compress ion  type  or  s t r ip  type .  

One p iece  o f  the mater ia l  supp l ied  sha l l  be  a t  leas t  18  inches longer 
than requ i red  by  the  p lans  and the  add i t iona l  length  wi l l  be  removed by 
the  Engineer  and used for  tes t ing by  ADOT Mater ia ls  Group. 

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  
Subsec t ion  106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .  

1011-5 .01 Compression Seals:  

Compress ion  sea ls  sha l l  cons is t  o f  a  p re fabr ica ted pre formed e las tomer 
jo in t  sea l  mater ia l  and sha l l  con form to  the  requ i rements  o f  ASTM 
D3542. 

The sea l  sha l l  cons is t  o f  a  mu l t i -channe l  nonporous ,  homogeneous 
mater ia l  fu rn ished in  a  f in ished ex truded fo rm. 

The min imum depth  o f  the  sea l ,  measured a t  the  contac t  sur face ,  sha l l  
be  a t  leas t  95  percent  o f  the  min imum uncompressed wid th  o f  the  sea l  
as  des ignated  by  the  manufac turer .  

The jo in t  sea l  sha l l  p rov ide  a  Movement  Rat ing (MR)  o f  no t  less  than 
tha t  shown on the  p lans .   The sea l  sha l l  be  so  fo rmed tha t  i t  can  be 
compressed to  40  percent  o f  i t s  o r i g ina l  wid th  wi thout  damage wh i le  
s imu l taneous ly  ma in ta in ing the  top  center  o f  the  exposed sur face  be low 
the  top  sur face  o f  the  ins ta l led  jo in t .  

The top  and bo t tom edges o f  the  jo in t  sea l  sha l l  ma in ta in  cont inuous  
contac t  wi th  the  s ide  of  the  armor  over the  en t i re  range o f  jo in t  
movement .  

The compress ion  sea l  sha l l  be  fu rn ished fu l l  length  except  as  o therwise 
spec i f ied on  the  pro jec t  p lans  and as  ind ica ted on  Standard  Drawing B-
24.20 .  

At  a l l  open ends  o f  the sea l  tha t  wou ld  admi t  water  o r  debr is ,  each ce l l  
sha l l  be  f i l led  to  a  depth  o f  3  inches  wi th  commerc ia l  qua l i ty  open ce l l  
po lyure thane foam or  c losed by  o ther  means sub jec t  to  the  approva l  o f  
the  Engineer .  

The sea l  e lement  sha l l  be  ins ta l led  in s t r ic t  accordance wi th  the 
manufac turer 's  recommendat ions ,  sub jec t  to these spec i f i ca t ions  and 
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the  approva l  o f  the Engineer ,  us ing equ ipment  manufac tured  spec i f i ca l ly  
fo r  the  ins ta l la t ion o f  sa id  e lement .   The equ ipment  sha l l  no t  cause 
s t ruc tu ra l  damage to e i ther  the sea l  e lement o r  the jo in t  a rmor and sha l l  
no t  twis t ,  d is to r t ,  o r  cause o ther  ma l fo rmat ions  in  the ins ta l led  sea l  
e lement .   Contac t  sur faces  o f  the  sea l  e lement  sha l l  be  c leaned wi th 
normal  bu ty lace ta te ,  us ing c lean rags  or  mops,  immedia te ly  p r io r  to 
app l ica t ion  o f  lubr ican t  adhes ive and sea lan t .   The lubr ican t  adhes ive 
and sea lan t  sha l l  be app l ied  to the  sea l  e lement and jo in t  a rmor  contact  
sur faces  a t  the  ra te  recommended by  the  manufacturer .  

I f  the  requ i red  jo in t  open ing a t  the  t ime o f  ins ta l la t ion  is  inadequate  to 
a l low fo r  easy  ins ta l la t ion  o f  the  sea l  e lement ,  the  compress ion sea ls 
sha l l  be  shop ins ta l led  in to  deck  jo in t  assembl ies  to  be  sh ipped fu l ly  
assembled  and ins ta l led  as  a  un i t .   Fu l ly  assembled un i ts  sha l l  have the 
lubr ican t  adhes ive  app l ied  to  the  sea l  and armor  contac t  sur faces  and 
sha l l  be  equ ipped wi th  sh ipp ing and tempera ture ad jus tment  dev ices 
approved by  the  Engineer.  

The lubr ican t  adhes ive  and sea lan t  sha l l  con form to  the  prov is ions  o f  
ASTM D4070.  

The lubr ican t  adhes ive  and sea lan t  sha l l  have a  v iscos i ty  such tha t  i t  
w i l l  per fo rm su i tab ly wi th  ins ta l la t ion equ ipment ,  remain ing f lu id  f rom 
5  degrees  F to  120 degrees  F.  

Each lo t  o f  lubr ican t  adhes ive  and sea lan t  sha l l  be  de l ivered  in  sea led 
conta iners  p la in ly  marked wi th  the  manufac turer 's  name or  t rademark 
and the  da te  o f  manufac ture .   The sh ipp ing conta iners  sha l l  a lso  ind ica te 
any  spec ia l  p recaut ions  or  ins t ruc t ions  requ i red  because o f  p roduc t  
tox ic i ty ,  f lammabi l i t y ,  o r  o ther  such in fo rmat ion per t inent  to the  proper 
s to rage and use o f  the  produc t .  

1011-5 .02 Str ip Seals:  

Str ip  sea ls  sha l l  be  pre formed non- re in fo rced,  po lych lo roprene s t r ip  sea l  
g lands  tha t  mechan ica l ly  lock  in to  s tee l  re ta iners .   The s tee l  re ta iners 
sha l l  be  anchored in to  the  s t ruc tu re  in  accordance wi th  the  cont rac t  
requ i rements .  

The adhes ive  lubr ican t  used to  ins ta l l  the  s t r ip  sea l  g land in to  the 
lock ing s tee l  re ta iner  shal l  be  a  one par t  mo is tu re  cur ing po lyure thane 
compound,  meet ing the  requ i rements  o f  ASTM D4070. 

The s t r ip  sea l  g land sha l l  be  de l ivered  to  the  jobs i te  in  lengths  su i tab le 
fo r  con t inuous  one-p iece  ins ta l la t ion  fo r  each ind iv idua l  expans ion  jo in t .   
F ie ld  sp l ic ing is  no t  permit ted .  

Al l  s tee l  sur faces  tha t  come in  contac t  wi th  the  s t r ip  sea l  g land sha l l  be 
c leaned to  meet  the  requ i rements  o f  SSPC-SP6.  
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Spec ia l  cond i t ions  such as  mi t res ,  tees ,  and c rosses  sha l l  be  shop 
fabr ica ted  in  a  mo ld  under  heat  and pressure .  

St r ip  sea l  g land ins ta l la t ion  a t  jo in t  open ings  o f  less  than 1-1 /2  inches 
wi l l  no t  be  permi t ted .  

The e las tomer  fo r  s t r ip  sea l  e lements  sha l l  con form to  the  requ i rements 
o f  ASTM D3542 mod i f ied  as  fo l lows: 

(A)  Recovery  tes t ing is  exc luded;  and 

(B)  TABLE 1  o f  ASTM D3542 is  rev ised as  fo l lows: 

TABLE NO.  1  
PHYSICAL PROPERTIES FOR PREFORMED ELASTOMER STRIP 

SEALS 
Property  Require-  

ment  
ASTM Test  

Method 
Tens i le  s t rength ,  min imum ps i  2000 D412 
Elongat ion  a t  b reak ,  min .  % 250 D412 
Hardness ,  Type A durometer ,   
po in ts 60  ±  5 D2240 

(Mod i f ied)  (1 ,  3 )  
Oven aging,  70  hr  a t  212 °F  
 Tens i le  s t rength ,  loss ,  max.  % 
 Elongat ion ,  loss ,  max.  % 
 Hardness ,  Type A durometer ,   
 po in ts  change 

 
20 
20 

0  to  +  10 

D573 
 
 

D2240 
(Mod i f ied)  (1 ,  3 )  

Oi l  swe l l ,  ASTM Oi l  No.  3 ,  70  hr  a t  
212 °F,  we igh t  change,  max.  % 45 D471 

Ozone res is tance,  20  % st ra in ,  
300 pphm in  a i r ,  70  hr  a t  104 °F 

No 
Cracks 

D1149 
(Mod i f ied)  (2 )  

Low tempera ture  s t i f fen ing  
 7  days  a t  14  °F;  Hardness ,  
 Type A durometer ,  po in ts  
 change 

 
 

0  to  +15 

 
 

D2240 
(Mod i f ied)  (1 ,  3 )  

Compress ion  se t ,  70  hr  a t  212 °F,  
max imum % 40 D395 Method B 

(Mod i f ied)  (1 )  
Notes :  

(1 )  The te rm "mod i f ied"  in  the  tab le  re la tes  to  the  spec imen   
p repara t ion .   The use o f  the  s t r ip  sea l  as  the  spec imen source 
requ i res  tha t  more p l ies than spec i f ied  in e i ther  o f  the  mod i f ied  
tes t  p rocedures  be  used.  Such spec imen mod i f ica t ion  sha l l  be 
agreed upon by  the  purchaser  and producer  or  supp l ie r  p r io r  to 
tes t ing.  

(2 )  Tes t  in  accordance wi th  p rocedure  A o f  ASTM D518 and ozone 
concent ra t ion  is  expressed in  pphm. 

(3 )  The hardness  tes t  sha l l  be  made wi th  the  durometer  in  a  
durometer  s tand as  recommended in  ASTM D2240.  
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1011-6 Preformed Expansion Joint  Fi l ler :  

Preformed expans ion  jo int  f i l le r  fo r  concre te  s t ruc tu res ,  pavements  and 
inc identa l  i tems sha l l  conform to  the  requ i rements  on  the  p lans .   When 
not  spec i f ied ,  one o f  the  fo l lowing jo in t  f i l le rs  may be  used. 

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  
Subsec t ion  106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .  

1011-6 .01 Bi tuminous Joint  Fi l ler :  

Bi tuminous  jo in t  f i l le r  sha l l  con form to the  requ i rements  o f  AASHTO 
M 213.  

1011-6 .02 Nonbi tuminous Joint  Fi l ler :  

Nonb i tuminous  jo in t  f i l le r  sha l l  con form to  the  requ i rements  o f  AASHTO 
M 153,  Type I I ,  wi th  the  fo l lowing mod i f ica t ions .   The jo in t  f i l le r  may be 
fo rmed as  a  p remolded s tr ip  f rom su i tab le  f ibers .   The compress ion  tes t  
spec imen o f  the  premolded f iber  jo in t  f i l le r  sha l l  recover  to  a t  leas t  
65  percent  o f  i t s  th ickness  be fore  tes t ing.  

1011-6 .03 Semi-r igid,  Closed-cel l  Polypropylene Foam, 
Preformed Expansion Joint  Fi l ler :  

Semi- r ig id ,  c losed-ce l l  po lypropy lene foam,  p re formed expans ion  jo in t  
f i l le r ,  sha l l  con form to  the requ i rements  o f  ASTM D8139. 

1011-7 Cel lular  Plast ic  Joint  Fi l ler :  

Cel lu la r  p las t ic  jo in t  f i l ler  sha l l  con form to  the  requ i rements  o f  ASTM 
D3204.   The lubr ican t -adhes ive  sha l l  be  fu rn ished by  the  manufac turer  
and used accord ing to  i ts  recommendat ions .  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  
Subsec t ion  106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .  

1011-8 Si l icone Joint  Sealant :  

1011-8 .01 Genera l  Requirements:  

Si l icone jo in t  sea lan t  sha l l  be  a  low modu lus s i l i cone tha t  is  spec i f i ca l ly  
fo rmula ted  to  sea l  Por t land cement  concre te  pavement  jo in ts .   S i l i cone 
sea lan t  sha l l  be  fu rn ished in  a  one par t  fo rmula t ion  wh ich  is  non ac id -
cur ing,  and sha l l  con form to  the  requ i rements  o f  ASTM D5893,  except  
as  spec i f ied  here in .  
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1011-8 .02 Packaging and Marking:  

The sea lan t  sha l l  be  de l ivered  in  the  manufac turer 's  o r ig ina l  sea led 
conta iner .   Each conta iner  sha l l  have a t tached, in tac t ,  the or ig ina l  
manufac turer 's  labe l .   The labe l  sha l l  be  tamper-proo f ,  non- removab le 
and sha l l  be legib ly  marked wi th  the manufac turer 's  name, the  t rade 
name o f  the  sea lan t ,  the  manufac turer 's  ba tch  or  produc t ion  lo t  number ,  
and the  exp i ra t ion da te o f  the manufac turer 's  she l f  l i fe  war ran ty .   
Sea lan t  tha t  has  exceeded the  she l f  l i fe  war ran ty  exp i ra t ion  da te  sha l l  
no t  be  used un less  i t  has  been re tes ted  and recer t i f ied  fo r  bond tes t  
method in  conformance wi th  ASTM D5893.   The sea lan t  may be 
recer t i f ied  fo r  a  per iod  no t  exceed ing s ix  months  f rom the  da te  o f  
re tes t ing.   Retes t ing or  rep lacement  o f  the  sea lan t  wi l l  be  a t  the 
cont rac tor 's  op t ion .   Retes t ing wi l l  be  a t  no  add i t iona l  cos t  to  the 
Depar tment .   Fa i lu re  to  meet  spec i f i ca t ion  requ i rements  sha l l  no t  be 
cause fo r  c la im or  ex tens ion  o f  the  cont rac t .   The cont rac tor  sha l l  be 
he ld  l iab le  fo r  a l l  cos ts incur red in  p rocur ing and tes t ing o f  mater ia ls  
tha t  a re  found to  be  ou ts ide  spec i f i ca t ion  requ i rements .  

1011-8 .03 Fie ld Performance:  

The manufac turer  o f  the  jo in t  sea lan t  sha l l  demonst ra te  sa t is fac to ry  f ie ld 
per fo rmance in  Ar izona,  o r  by  NTPEP f ie ld  eva lua t ion ,  o f  less  than 1 
percent  to ta l  fa i lu re  (e i ther  wi th in  the  mater ia l  o r  t he  adhes ive  bond to 
the  jo in t  face)  a f te r  one year  o f  serv ice ,  be fore  the  mater ia l  sha l l  be 
used. 

1011-8 .04 Acceptance:  

Only  those sea lan ts  shown on the  Depar tment ’s  Approved Produc ts L is t  
(APL)  sha l l  be  used.   Copies  o f  the  most  cur ren t  vers ion  o f  the  APL are 
ava i lab le  on  the  in te rnet  f rom the  Ar izona Transpor ta t ion  Research 
Center  (ATRC),  th rough i ts  PRIDE program.   In  addi t ion ,  a  Cer t i f i ca te o f  
Ana lys is  conforming to  the  requ i rements  o f  Subsec t ion  106.05 o f  the 
spec i f i ca t ions  sha l l  accompany each lo t  o r  ba tch  o f  sea lan t .   No jo int  
sea lan t  sha l l  be  used un t i l  the  Eng ineer  has  approved the  mater ia l  fo r  
p lacement .  

SECTION 1012 GUARDRAIL MATERIALS:  

1012-1 Genera l  Requirements:  

Cer t i f i ca tes  o f  Compl iance conforming to  the  requ i rements  o f  
Subsec t ion  106.05  o f  the  spec i f i ca t ions  sha l l  be  submi t ted .    

1012-2 Fasteners ,  Rai l  Elements ,  Posts ,  and Blockouts:  

Guardra i l  fas teners ,  ra i l  e lements ,  pos ts ,  b lockouts ,  and o ther 
components  sha l l  con form to  the  requ i rements  o f  Task  Force  13  “Gu ide  
to  Standard ized Roads ide Hardware” .  Ra i l  e lements sha l l  be  ga lvan ized 
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a f te r  fabr ica t ion ,  wi th  fabr ica t ion  to inc lude forming,  cu t t ing,  shear ing,  
punch ing,  d r i l l ing,  bend ing,  we ld ing,  and r ive t ing.  

Un less  o therwise  spec i f ied ,  a l l  sur faces o f  guardra i l  e lements  wh ich are 
exposed to  t ra f f i c  sha l l  p resent  a  un i fo rm,  p leas ing appearance and sha l l  
be  f ree  o f  scars ,  s ta ins  o r  cor ros ion .  

1012-3 Mater ia ls :  

1012-3 .01 Miscel laneous  

Nai ls  sha l l  be  16-penny common,  ga lvan ized.   Na i ls  fo r  re ta iner  s t rap 
sha l l  be  10-penny common,  ga lvan ized. 

Nuts ,  bo l ts ,  and washers  to  be  used in  ins ta l la t ions  fo r  wh ich  the  de ta i ls  
a re  no t  shown on the p lans  or  in  the Task  Force  13  “Gu ide  to 
Standard ized Roads ide  Hardware”  pub l ica t ion  sha l l  con form to  the 
requ i rements  o f  ASTM F568 or  A307;  be  ga lvan ized in  accordance wi th  
the  requ i rements  o f  ASTM A153,  Class  C;  and conform to  the 
d imens iona l  requ i rements o f  the  Amer ican Nat iona l  Standards  Ins t i tu te .  

St ruc tura l  s tee l  shapes,  p la tes ,  bars  and s t r ips  used in  fabr ica t ion  o f  
hardware  and a l l  misce l laneous s tee l  sha l l  con form to  the  requ i rements  
o f  ASTM A36 and shal l  be  ga lvan ized in  conformance wi th  the 
appropr ia te  requ i rements  o f  AASHTO M 111 and M 232.   They  sha l l  meet 
the  d imens iona l  requ i rements  o f  The Amer ican Ins t i tu te  o f  Stee l  
Const ruc t ion .  

Round and square  s t ruc tu ra l  s tee l  tub ing sha l l  con form to  the  mater ia l  
requ i rements  o f  e i ther  ASTM A500 or  A501 and sha l l  be  ga lvan ized in 
accordance wi th  the  requ i rements  o f  AASHTO M 180,  Type 1 .  

Where  ga lvan iz ing has  been damaged,  the  coat ing sha l l  be  repa i red  by 
app ly ing two coats  o f  z inc- r ich  p r imer conforming to the  requ i rements  o f  
Sec t ion  1002 o f  the  spec i f i ca t ions .  

1012-3 .02 T imber  Guardra i l ,  Posts ,  and Blockouts:  

Stress  grad ing fo r  t imber  pos ts  and b lockouts  sha l l  con form to  the 
requ i rements  o f  AASHTO M 168 and may be  rough sawn (unp laned) or  
sur faced four  s ides  (S4S)  wi th  the  nomina l  d imens ions  ind ica ted  in  the 
cont rac t  documents .  

On ly  one type o f  pos t  and b lockout  sha l l  be  used for  any  one cont inuous 
length  o f  guardra i l .  

T imber  sha l l  be  No.  1  o r  be t te r ,  and the s t ress  grade sha l l  be  1 ,200 
pounds per  square  inch  or  h igher .  
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At  the  t ime  o f  ins ta l la t ion ,  the  d imens ions  o f  t imber  pos ts  and b lockouts 
sha l l  no t  vary  more  than ± 1 /4  inch  f rom the  nomina l  d imens ions  as 
here inbefore  spec i f ied .  

1012-3 .03 T imber  Preservat ion Treatment  and Fabr icat ion 

Al l  t imber  sha l l  have a preserva t ive  t rea tment and be  marked in 
accordance wi th  the  requi rements  o f  AASHTO M 133,  Amer ican Wood 
Pro tec t ion  Assoc ia t ion  (AWPA) Standard  U1,  UC4B “Commodi ty  
Spec i f ica t ion  A:  Sawn Produc ts ” ,  and AWPA Standard  T1.  

Dr i l l ing o r  fabr ica t ion  shou ld  be  done where  poss ib le  be fore  the 
preserva t ion t rea tment p rocess .  In  event o f  a  mechan ica l  in ju ry o r  f ie ld 
cu t t ing,  f ie ld  t rea tment  sha l l  be  in  accordance wi th  AWPA Standard  M4.  

The inspec t ion  a t  the  wood preserva t ion  p lan t  fo r  pos ts  and b locks  sha l l  
con form to  the  requ i rements  o f  AWPA M2.  

1012-4 Acceptance of  T imber  Guardra i l  Posts  and 
Blockouts:  

In  the  absence o f  an  Amer ican Lumber  Standard  Commi t tee  (ALSC)  
grade mark ,  the  respons ib i l i t y  fo r  acceptance o f  the  pos ts  and b locks  fo r  
grade wi l l  be  tha t  o f  the  Engineer .   

The cont rac tor  sha l l  submi t  to  the  Engineer  the  manufac turer ’s  
Cer t i f i ca te  o f  Compl iance conforming to  the requ i rements  o f  Subsec t ion 
106.05  o f  the spec i f i ca t ions .  The cer t i f i ca te  sha l l  be  fu rn ished by  the 
pos t  and b lock  supp l ie r  and sha l l  a lso inc lude the  fo l lowing in fo rmat ion :   

(A)  The spec ies  or  spec ies  group o f  t imber  and grade;  and 

(B)  Preserva t ive t rea tment documenta t ion  inc lud ing the 
quant i t ies  o f  each i tem fu rn ished l i s ted  wi th  da te  o f  t rea tment 
and re ten t ion  ana lys is  resu l ts  by  lo t  number .  

When requ i red  by  ADOT,  th i rd -par ty  cer t i f i ca tes  of  inspec t ion  sha l l  be 
issued by  an  (ALSC)  or  an  In te rna t iona l  Organ iza t ion  fo r  
Standard iza t ion / In te rna t iona l  Elec t ro techn ica l  Commiss ion  ( ISO/ IEC)  
Standard  17020 accredi ted  th i rd -par ty  inspec t ion  agency .  Where 
cer t i f i ca tes o f  t rea tment  a re  requ i red ,  th i rd -par ty  agency  qua l i ty  marks 
or  cer t i f i ca t ion  marks  sha l l  be  legib ly  app l ied to  each p iece o f  t rea ted 
mater ia l  and sha l l  re fe rence the  correspond ing,  app l icab le  p roduc t  
descr ip t ions ,  ta l ly  and min imum t rea tment  requ i rements  as spec i f ied in 
the  pro jec t  p lans  and be  prov ided by  the  mater ia l  supp l ie r .  
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SECTION 1013 BEARING PADS:  

1013-1 Preformed Fabr ic  Pads:  

Preformed fabr ic  pads  sha l l  be  composed o f  mu l t ip le  layers  o f  8-ounce 
co t ton  duck  impregnated  and bound wi th  h igh  qua l i ty  na tura l  rubber  or  
o f  equ iva len t  and equa l ly  su i tab le  mater ia ls  compressed in to  res i l ien t  
pads  o f  un i fo rm th ickness .   The number o f  p l ies  sha l l  be  such as  to  
p roduce the  spec i f ied  th ickness ,  a f te r  compress ion  and vu lcan iz ing.   The 
f in ished pads  sha l l  wi thstand compress ion  loads  perpend icu la r  to  the 
p lane o f  the laminat ions  of  no t  less  than 10 ,000 pounds per  square  inch 
wi thout  de t r imenta l  reduct ion  in  th ickness  or  ex t rus ion .  

Pre formed fabr ic  pad samples  wi l l  be  tes ted  by  the  Depar tment .  

The manufac turer  cer t i f ica t ion  and sampl ing sha l l  con form to the 
requ i rements  o f  Subsec t ion  1013-3  o f  the  spec i f i ca t ions .  

1013-2 Elastomeric  Bear ing Pads:  

1013-2 .01 Genera l :  

The work  sha l l  cons is t  o f  fu rn ish ing and ins ta l l ing e las tomer ic  bear ing 
pads .   Bear ings  sha l l  be  cons t ruc ted  in  accordance wi th  the  de ta i ls  
shown on the  p lans  and as  spec i f ied  in  these spec i f i ca t ions .  

Pr io r  to  sh ipment  f rom the  po in t  o f  manufac ture,  bear ings  sha l l  be  
packaged in such manner  to  ensure  tha t  dur ing sh ipment  and s to rage 
the  bear ings  wi l l  be  pro tec ted  aga ins t  damage f rom hand l ing,  weather ,  
o r  any normal hazard .   A l l  bear ings  sha l l  be  s to red  a t  the  work s i te  in  
an  area  tha t  p rov ides  pro tec t ion  f rom env i ronmenta l  and phys ica l  
damage.   When ins ta l led ,  bear ings  sha l l  be  c lean and f ree  o f  a l l  fo re ign  
subs tances .  

Bear ings  sha l l  be  ins ta l led  to  the  pos i t ions  and or ien ta t ions  shown on 
the  p lans .   Bear ings  sha l l  be  se t  leve l ,  in  exac t  pos i t ions ,  and must  have 
fu l l  and  even bear ing on  a l l  bear ing p lanes .   Bear ings  sur faces  loca ted 
a t  improper  e leva t ions  or  se t  no t  leve l  and t rue  to  p lane sha l l  be 
cor rec ted  pr io r  to p lacement  o f  bear ings .   E las tomer ic  bear ing pads sha l l  
be  se t  d i rec t ly  on  proper ly  p repared concre te  sur faces  wi thout  bedd ing 
mater ia l .  

E las tomer ic  bear ing pads sha l l  inc lude unre in fo rced pads  (cons is t ing o f  
e las tomer  on ly )  and re in fo rced bear ings  wi th  s tee l  o r  fabr ic  laminates .  

Bear ings  sha l l  be  furn ished wi th  the d imens ions ,  mater ia l  p roper t ies  and 
e las tomer  grade requ i red by  the  p lans .   Un less o therwise  spec i f ied on 
the  p lans ,  bear ings  wh ich  have th icknesses  grea ter  than 1 /2  inch  sha l l  
be  re in fo rced wi th  s tee l  o r  fabr ic  laminates .   The des ign  method (A or  
B)  and the  des ign  load sha l l  a lso  be  shown on the  p lans ,  and tes t ing 
sha l l  be  per formed accord ingly .   In  the  absence o f  more  spec i f ic  
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in fo rmat ion ,  bear ings  sha l l  be  Grade 3 ,  sha l l  be an  e las tomer  wi th  
130 pounds per  square  inch  shear  modu lus  (55  durometer  hardness) ,  
and sha l l  be  sub jec ted  to the  load tes t ing requ i rements  cor respond ing 
to  Method A des ign .  

1013-2 .02 Mater ia l  Propert ies:  

The so le  po lymer  in  the  e las tomer ic  compound sha l l  be  neoprene and 
sha l l  be  no t  less  than 60 percent ,  by  vo lume,  o f  the  to ta l  compound.   The 
e las tomer  compound shal l  be  c lass i f ied  as  be ing o f  low tempera ture 
Grade 0 ,  2 ,  o r  3 .   The grades  are  de f ined by  the  tes t ing requ i rements  in  
Tab le  1013-1 .   A h igher  g rade o f  e las tomer ,  s ign i f ied  by  a  la rger  grade 
number ,  may be  subs t i tu ted  fo r  a  lower  one. 

The e las tomer compound sha l l  meet  the  min imum requ i rements  of  
Tab le  1013-1 ,  except  as o therwise  spec i f ied  by  the  Engineer .   Tes t  
requ i rements  may be  in te rpo la ted  fo r  in te rmed ia te  hardness .   The 
mater ia l  wi l l  be  spec i f ied by  i ts  shear  modu lus whose measured va lue 
sha l l  l ie  wi th in  15  percent o f  the  spec i f ied  va lue .   A cons is ten t  va lue  o f  
hardness  sha l l  a lso be  supp l ied  fo r  the  purpose o f  de f in ing l imi ts  fo r  the 
tes ts  in  Tab le  1013-1 .   Laminated  bear ings  sha l l  have a  shear  modu lus 
no t  grea ter  than 200 pounds per  square  inch .   When tes t  spec imens are 
cu t  f rom the  f in ished produc t ,  the  phys ica l  p roper t ies  sha l l  be  permi t ted 
to  vary by  10  percent  f rom those spec i f ied  in  Tab le  1013-1 .   A l l  mater ia l  
tes ts  sha l l  be  car r ied ou t  a t  73  ±  4  degrees  F,  un less  o therwise  no ted .   
Shear  modu lus  tes ts  sha l l  be  car r ied  ou t  us ing the  appara tus  and 
procedures  descr ibed in  Annex A1 o f  ASTM D4014.  

Table  1013-1 
ELASTOMERIC COMPOUND REQUIREMENTS 

Note  tha t  ASTM D1043 re fe rs  to  "modu lus  o f  r ig id i ty "  wh i le  ASTM 
D4014 re fe rs  to  "shear  modu lus . "   The word  "s t i f fness"  is  used here 
to  cover  bo th  te rms. 

Physical  Propert ies  

D2240 Hardness :  Shore  A Durometer 45  to  75 
50±5 60±5 70±5 

D412 Ul t imate  Elongat ion :  min .  % 400 350 300 
Tens i le  St rength :  min .  ps i  2250   

Heat  Resistance 

D573:  
70  hrs  a t  
212 °F 

Change in  Durometer  Hardness :   
max imum po in ts 15 

Change in  Tens i le  St rength :   
max imum % -15 

Change in  Ul t imate  Elongat ion :   
max imum % -40 

Compression Set  
D395,  
Method B 22  hr  a t  212°F:  max imum % 35 
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Table  1013-1 
ELASTOMERIC COMPOUND REQUIREMENTS 

Ozone  

D1149 

100 pphm ozone in  a i r  by vo l . ,  
20  % s t ra in ,  100 ± 2°F,  100 hr ,  

mount ing IAW ASTM D518 
(Procedure  A) 

No Cracks  

Low Temperature  Br i t t leness 
D746 
Procedure  B 

Grade 0 :  No Tes t  Requ i red  
Grade 2 :  No Tes t  Requ i red  

Grade 3 :  Br i t t leness  a t  -40°F  

-  
-  

No Fa i lu re  
Instantaneous Low Temperature  Thermal  St i f fen ing 

D1043 
Grade 0 :  Tes ted  a t  -25°F 
Grade 2 :  Tes ted  a t  -25°F 
Grade 3 :  Tes ted  a t  -40°F 

(1 )  
(1 )  
(1 )  

Low Temperature  Crysta l l izat ion 
Quad Shear  
Tes t  As  
Descr ibed 

Grade 0 :  No Tes t  Requ i red  
Grade 2 :  7  Days  a t  0°F  

Grade 3 :  14  Days  a t  -15°F  

(2 )  
(2 )  
(2 )  

Notes :  

(1 )  St i f fness  a t  tes t  tempera ture  sha l l  no t  exceed four  t imes the 
s t i f fness  measured a t  73  °F.  

(2 )  St i f fness  a t  tes t  t ime and tempera ture  sha l l  no t  exceed four  t imes 
the  s t i f fness  measured a t  73°F wi th  no  t ime de lay .   The s t i f fness 
sha l l  be  measured wi th  a  quad shear tes t  r ig  in  an  enc losed 
f reezer  un i t .   The tes t  spec imens sha l l  be  taken f rom a  randomly 
se lec ted bear ing.   A ± 25  % s t ra in cyc le sha l l  be  used,  and a 
comple te  cyc le  o f  s t ra in  sha l l  be  app l ied  wi th a  per iod  o f  
100 seconds.   The f i rs t  3 /4  cyc le  o f  s t ra in  sha l l  be  d iscarded,  and 
the  s t i f fness  sha l l  be  de termined by  the  s lope o f  the  fo rce 
de f lec t ion  curve  fo r  the  nex t  1 /2  cyc le  o f  load ing.  

 
Cer t i f i ca t ion ,  sampl ing and tes t ing sha l l  con form to the  requ i rements o f  
Subsec t ion  1013-3  o f  the  spec i f i ca t ions .  

1013-2 .03 Pla in and Fabr ic-Reinforced Elastomeric  Bear ing 
Pads:  

Pads less  than or  equa l  to  1 /2  inch  in  th ickness  sha l l  be  a l l  e las tomer .   
Pads  grea ter  than 1 /2  inch  th ick sha l l  be  laminated .   The s tack ing of  
ind iv idua l  laminated  pads to  a t ta in  th icknesses  over  1 /2  inch  wi l l  no t  be  
permi t ted ;  however ,  co ld bond ing o f  ind iv idua l  laminated  pads  wi l l  be  
permi t ted  prov id ing the bond be tween the  pads  has  a min imum pee l  
s t rength  o f  20  pounds per inch  o f  wid th .  

Laminated  pads sha l l  cons is t  o f  a l te rna te layers  o f  e las tomer  and fabr ic  
re in fo rcement  bonded together .   The top  and bo t tom layers  o f  
re in fo rcement  sha l l  be  un i fo rmly  covered wi th  a  layer  o f  e las tomer .   The 
th ickness  o f  e las tomer  cover  sha l l  no t  vary .  
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Laminated  pads  sha l l  have re in fo rcement  every  1 /2  inch  through the 
en t i re  th ickness .   Fabr ic  re in fo rcement  sha l l  be  s ingle -p ly  a t  top and 
bo t tom sur faces  o f  the  pad and doub le-p ly  wi th in  the  pad.   Fabr ic  sha l l  
be  f ree  o f  fo lds  and r ipp les  and sha l l  be  para l le l  to  the  top  and bo t tom 
sur faces .   Var ia t ions  in the  loca t ion  o f  the  re in fo rcement  f rom i ts  
theore t ica l  loca t ion  in  excess  o f  the  spec i f ied  Fabr ica t ion  To le rances 
wi l l  be  cause fo r  re jec t ion.  

Pads  o f  a l l -e las tomer  o r  wi th  fabr ic  re in fo rcement may be  cu t  f rom la rge  
sheets .   Cut t ing sha l l  be  per fo rmed in such a  manner  as  to avo id  heat ing 
o f  the  mater ia l ,  to  p roduce a  smooth  edge wi th  no  tears  o r  o ther  jagged 
areas ,  and to  cause as  l i t t le  damage to  the  mater ia l  as  poss ib le .   The 
cu t t ing method sha l l  no t  cause any  separa t ion  of  the  fabr ic  f rom the 
e las tomer  fo r  laminated  bear ings .  

F lash  to le rance,  f in ish ,  and appearance sha l l  meet the  requ i rements  o f  
the  la tes t  ed i t ion  o f  the Rubber  Handbook pub l ished by  the  Rubber 
Manufac turers  Assoc ia t ion ,  Inc . ,  RMA F3 and T.063 fo r  mo lded bear ings 
and RMA F2 fo r  ex t ruded bear ings .  

The bond be tween e las tomer  and fabr ic  sha l l  be  such tha t  when a  sample 
is  tes ted  fo r  separa t ion ,  i t  sha l l  have a  min imum pee l  s t rength  o f  
30  pounds per  inch  o f  wid th .  

Fabr ic  re in fo rcement  sha l l  be  woven f rom 100 percent  g lass  f ibers  o f  E-
type yarn  wi th  cont inuous  f ibers .   The min imum thread count  in  e i ther 
d i rec t ion sha l l  be 25  th reads  per  inch .   The fabr ic  sha l l  have e i ther  a 
c rowfoot  o r  an  8  Harness Sat in  weave.   Each p ly  of  fabr ic  sha l l  have a 
break ing s t rength  o f  no t  less  than 800 pounds per  inch  o f  wid th  in  each 
th read d i rec t ion  when 3  inch  by  36  inch  samples  are tes ted  on  sp l i t  d rum 
gr ips .   The bond be tween doub le  p l ies  sha l l  have a  min imum pee l  
s t rength  o f  20  pounds per inch  o f  wid th .   Ho les  in  the  fabr ic  wi l l  no t  be 
permi t ted .  

1013-2 .04 Steel  Reinforced Elastomeric  Bear ing Pads:  

At  the  cont rac tor 's  op t ion ,  s tee l - re in fo rced e las tomer ic  bear ing pads 
may be  fu rn ished in  l ieu  o f  fabr ic - re in fo rced e las tomer ic  bear ing pads 
tha t  a re  1 /2  inch  and over in  th ickness .  

Stee l - re in fo rced e las tomer ic  bear ing pads  shal l  con form to  the 
requ i rements  fo r  s tee l - laminated  e las tomer ic  bear ings  as  spec i f ied  in 
ASTM D4014 and the  fo l lowing:  

(A)  The th ickness  o f  each bear ing pad sha l l  be  as  shown on the  
pro jec t  p lans .   The bear ings  sha l l  cons is t  o f  (N-1)  in te rna l  
e las tomer  laminates  and N s tee l  laminates ,  where  N is  equa l  
to  the  bear ing pad th ickness  in  inches  shown on the  pro jec t  
p lans  d iv ided by  1 /2  inch .   The s tee l  laminates sha l l  be 
14  gage and sha l l  be  spaced every  1 /2  inch ,  cen ter - to -
center .   The top  and bo t tom s tee l  laminates  sha l l  have 
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1 /4  inch o f  e las tomer cover  as measured f rom the center  o f  
the  s tee l  laminate  to  the  pad sur face ;  

(B)  The e las tomer  c lear  cover  th ickness  f rom the  sur face  to  the 
s tee l  laminates  a t  the  s ides  o f  the  bear ings  sha l l  be  1 /8  inch.   
I f  gu ide  p ins  o r  o ther  dev ices  are  used to  cont ro l  the  s ide 
cover  over  the  s tee l  laminates ,  any  exposed por t ions  o f  the 
s tee l  laminates  sha l l  be  sea led  by  vu lcan ized pa tch ing;  

(C)  Stee l  laminates used fo r  re in fo rcement  sha l l  be  made f rom 
ro l led  mi ld  s tee l  con forming to  ASTM A36,  ASTM A1011,  o r  
ASTM A1008,  Grade 40 .   Ho les  in p la tes  fo r  manufac tur ing 
purposes  wi l l  no t  be  permi t ted  un less  they  have been 
accounted  fo r  in  the  des ign ,  as  shown on the  p lans ;  

(D)  Bear ings  wi th  s tee l  laminates  sha l l  be  cas t  as  a un i t  in  a 
mo ld  and sha l l  be  bonded and vu lcan ized under  heat  and 
pressure .   The mold  f in ish  sha l l  con form to  s tandard  shop 
prac t ice .   The in te rna l  s tee l  laminates  sha l l  be  sandb las ted 
and c leaned o f  a l l  sur face coat ings ,  rus t ,  mi l l  sca le ,  and d i r t  
be fore bond ing,  and sha l l  be  f ree  o f  sharp edges and bur rs .   
Ex terna l  load  p la tes (so le  p la tes)  sha l l  be  pro tected  f rom 
rus t ing by  the  manufac turer ,  and,  p re fe rab ly ,  shal l  be  ho t  
bonded to  the  bear ing dur ing vu lcan iza t ion .   Bear ings  tha t  
a re  des igned to  ac t  as  a  s ingle  un i t  wi th  a  g iven shape fac tor  
must  be  manufac tured  as  a  s ingle  un i t ;  and 

(E)  Stee l  laminated  bear ings  sha l l  deve lop  a  min imum pee l  
s t rength  o f  40  pounds per inch  o f  wid th .  

1013-2 .05 Fabr icat ion Tolerances:  

Pla in  pads  and laminated  bear ings  sha l l  be  bu i l t  to  the  spec i f ied 
d imens ion  wi th in  the  to le rances  l i s ted  in  Tab le  1013-2 .  
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Table  1013-2 
FABRICATION TOLERANCES 

Parameters Tolerances 
Minus Plus  

1.  Overa l l  He igh t :   
 Des ign  Th ickness  1-1 /4  inch  or  less 
 Des ign  Th ickness  over  1 -1 /4  inch 

 
0  
0  

 
+1 /8  inch 
+1/4  inch 

2 .  Overa l l  Hor izon ta l  Dimens ions :   
 36  inches  or  Less 
 Over  36  inches 

 
0  
0  

 
+1 /4  inch 
+1/2  inch 

3 .  Th ickness  o f  Ind iv idua l  Layers  o f  
 E las tomer  a t  any  Po in t  With in  the  
 Bear ing  

±  20  % o f  Des ign  Va lue  
bu t   

no  more  than ± 1 /8  inch 
4 .  Para l le l i sm wi th  Oppos i te  Face:  
 Top and Bot tom 
 Sides  

 
0 .005 Rad ians 
  0 .02  Rad ians 

5 .  Pos i t ion  o f  Exposed Connect ion  
 Members ,  Ho les ,  Slo ts ,  o r  Inser ts 

 
±  1 /8  inch 

6 .  Edge Cover :   Embedded Laminates  
 o r  Connect ion  Members 

 
0  

 
+1 /8  inch 

7 .  Th ickness :  
 Top and Bot tom Cover  Layer 
  ( i f  requ i red)  

 
0  +1 /8  inch 

8 .  Size :   Ho les ,  Slo ts ,  o r  Inser ts ±  1 /8  inch 
 
1013-3 Cert i f icat ion and Test ing:  

1013-3 .01 Genera l  Requirements:  

(A)   Genera l :  

A lo t  sha l l  cons is t  o f  a s ingle  type  o f  bear ing o f  the  same des ign ,  
mater ia l  and th ickness ,  de l ivered  to  the pro jec t  s i te  a t  the same t ime.  
Un less  o therwise  spec i f ied  on  the  p lans ,  cer t i f i ca t ion  and tes t ing sha l l  
be  as  descr ibed in  Subsec t ions  1013-3 .01(B) and (C)  o f  the 
spec i f i ca t ions .  

(B)   Test ing by Manufacturer :  

The cont rac tor  sha l l  fu rn ish  the  Engineer  wi th  Cer t i f i ca tes  o f  Ana lys is ,  
con forming to  the requ i rements  o f  Subsec t ion  106.05  o f  the 
spec i f i ca t ions ,  f rom the  manufac turer  cer t i fy ing tha t  the  bear ings  to  be 
fu rn ished conform to  a l l  spec i f ied  requ i rements .  

Each re in fo rced bear ing sha l l  be  marked in inde l ib le ink  o r  f lex ib le  pa in t .   
The mark ing sha l l  cons is t  o f  the  order  number ,  lo t  number ,  bear ing 
ident i f i ca t ion  number ,  and e las tomer  type and grade number .   The 
mark ing sha l l  be  on  the  face  tha t  is  v is ib le  a f te r  e rec t ion  o f  the  br idge. 

The ambien t  tempera ture  tes ts  on  the  e las tomer  descr ibed in 
Subsec t ion  1013-3 .02(A)  o f  the  spec i f i ca t ions  sha l l  be  conducted  fo r  the 

TABLE OF CONTENTS INDEX



SECTION 1013 

1234 
 

mater ia ls  used in  each lo t  o f  bear ings .   In  l ieu  o f  per fo rming a  shear 
modu lus  tes t  fo r  each ba tch  o f  mater ia l ,  the  manufac turer  may e lec t  to 
p rov ide  cer t i f i ca tes  f rom tes ts  per fo rmed wi th in  the  preced ing year  on 
ident ica l  formula t ions .   Cer t i f i ca tes  o f  Ana lys is  f rom the  manufac turer  
sha l l  be  prov ided fo r  each lo t  o f  re in forcement .  

A l l  th ree  low tempera ture  tes ts  descr ibed in  Subsect ion  1013-3 .02(C)  of  
the  spec i f i ca t ions  sha l l  be  conducted  on  Grade 3  mater ia l  used in each 
lo t  o f  bear ings ,  wi th  the  fo l lowing except ion .   In  l ieu  o f  the  low 
tempera ture  crys ta l l i za t ion  tes ts  on  each lo t  o f  bear ings  to  be  used,  the 
manufac turer  may choose to  p rov ide  Cer t i f i ca tes  of  Ana lys is  f rom low-
tempera ture  c rys ta l l i za t ion  tes ts  per fo rmed wi th in  the  preced ing year  on 
ident ica l  Grade 3  mater ia l .  

Ins tan taneous thermal  s t i f fen ing tes ts  sha l l  be  conducted on mater ia l  o f  
Grades  0  and 2 .   Low tempera ture  br i t t leness  and c rys ta l l i za t ion  tes ts 
a re  no t  requ i red  fo r  Grade 0  or  2  mater ia ls .  

Every  f in ished bear ing sha l l  be  v isua l ly  inspec ted  in  accordance wi th 
Subsec t ion  1013-3 .02(D)  o f  the  spec i f i ca t ions .  

Every  s tee l  re in fo rced bear ing sha l l  be  sub jec ted  to  the  shor t - te rm load 
tes t  descr ibed in  Subsec t ion  1013-3 .02(E)  o f  the  spec i f i ca t ions .  

From each lo t  o f  bear ings  des igned by  Method B o f  AASHTO Br idge  
Spec i f ica t ions  Div is ion  I ,  Ar t ic le  14 .4 ,  a  random sample  sha l l  be  
sub jec ted  to  the  long- term load tes t  descr ibed in  Subsec t ion  1013-
3 .02(F)  o f  the  spec i f ica t ions .   The sample  sha l l  cons is t  o f  a t  leas t  one 
bear ing chosen randomly f rom each s ize  and mater ia l  ba tch  and sha l l  
compr ise  a t  leas t  10  percent  o f  the  lo t .   I f  one  bear ing o f  the  sample 
fa i ls ,  a l l  the  bear ings  o f  tha t  lo t  sha l l  be  re jec ted ,  un less  the 
manufac turer  e lec ts  to  tes t  each bear ing o f  the lo t  a t  no  add i t iona l  cos t  
to  the  Depar tment .   In  l ieu  o f  th is  random sampl ing procedure ,  the 
Engineer  may requ i re  every  bear ing o f  the  lo t  to  be tes ted .  

(C)   Test ing by Contractor:  

A min imum of  two  sample  pads  f rom every  100 pads fu rn ished,  o r  por t ion 
thereo f ,  wi l l  be  se lec ted  a t  random by  the  Engineer  a t  the  pro jec t  s i te  
fo r  tes t ing.   A min imum of  one sample  pad wi l l  be  se lec ted  f rom each 
lo t .   Bear ing  pads  marked or  o therwise  presented  to  the  Depar tment  as 
be ing tes t  pads  sha l l  no t  be  tes ted .   Samples  sha l l  cons is t  o f  comple te 
pads  as  de ta i led  on  the pro jec t  p lans  and as  spec i f ied  here in .   The 
cont rac tor  sha l l  fu rn ish add i t iona l  comple te pads  to  rep lace  those taken 
fo r  tes t ing.   Pads  sha l l  be  ava i lab le  fo r  tes t ing a t  leas t  th ree  weeks  in 
advance o f  in tended use.  

The cont rac tor  sha l l ,  a t  no  add i t iona l  cos t  to  the  Depar tment ,  have the 
sample  e las tomer ic  bear ing pads  tes ted  by  a  tes t ing labora tory .   The 
tes t ing labora tory  sha l l  be  approved by  the  Engineer ,  sha l l  be  no t  
a f f i l ia ted  wi th  the  bear ing pad manufac turer ,  and sha l l  be  under  the 
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superv is ion  o f  a  regis te red  pro fess iona l  engineer .   The cont rac tor  sha l l  
fu rn ish  the  Engineer  wi th  Cer t i f i ca tes  o f  Ana lys is ,  con forming to  the 
requ i rements  o f  Subsect ion  106.05  o f  the  speci f i ca t ions ,  f rom the 
approved tes t ing labora tory  cer t i fy ing tha t  the  bear ings  tes ted  conform 
to  the  spec i f ied  requ i rements  fo r  d imens iona l  to lerances  and mater ia l  
p roper t ies .   The fo l lowing tes ts  sha l l  be  per fo rmed as  appropr ia te  and 
be  suppor ted  wi th  Cer t i f i ca tes  o f  Ana lys is :  

(1 )  Ambien t  tempera ture  tes t ;  
(2 )  Heat  res is tance tes t ;  
(3 )  Low tempera ture  tes t ;  
(4 )  Visua l  inspec t ion ;  
(5 )  Shear  modu lus  tes t ;  and 
(6 )  Bond and pee l  s t rength  tes ts  

The heat  res is tance tes ts  sha l l  be  per formed in  accordance wi th  
Subsec t ion  1013-3 .02(B)  o f  the  spec i f i ca t ions .  

Shear  s t i f fness  tes ts  sha l l  be per fo rmed on mater ia l  f rom a  random 
sample  o f  the  f in ished bear ings  in  accordance wi th  Subsec t ion  1013-
3 .02(G)  o f  the  spec i f i ca t ions .  

Co ld  bond ing o f  ind iv idual  laminated pads  and pee l  s t rength  tes ts  sha l l  
be  per fo rmed in  accordance wi th  Subsec t ion  1013-3 .02(H)  o f  the  
spec i f i ca t ions .  

1013-3 .02 Test ing Requirements:  

(A)   Ambient  Temperature  Tests  on the Elastomer:  

The e las tomer  used sha l l  sa t is fy  the  l imi ts  p rescr ibed in  Tab le  1013-1 
fo r  durometer  hardness ,  tens i le  s t rength ,  and u l t imate  e longat ion .   The 
bond to  the re in forcement ,  i f  any ,  sha l l  a lso sa t is fy  the  bond 
requ i rements  in  Subsec t ion  1013-2 .03  or  1013-2 .04  o f  the  spec i f i ca t ions 
and sha l l  be  tes ted  in  accordance wi th  ASTM D429,  Method B.   The 
shear  modu lus o f  the  mater ia l  sha l l  be tes ted  a t  73 degrees  F us ing the 
appara tus  and procedure  descr ibed in  Annex A1 o f  ASTM D4014.   I t  sha l l  
fa l l  w i th in  15  percent  o f  the  spec i f ied  va lue .  

(B)   Heat  Resistance Tests  on the Elastomer:  

The e las tomer  sha l l  sa t is fy  the  l imi ts  p rescr ibed in  Tab le  1013-1  fo r  the 
change in  durometer  hardness ,  change in  tens i le  s t rength ,  and change 
in  u l t imate  e longat ion ,  as we l l  as  fo r  compress ion  se t  and ozone. 

(C)   Low Temperature  Tests  on the Elastomer:  

Grade 3 e las tomer  sha l l  be sub jec ted to  low tempera ture br i t t leness 
tes ts  (ASTM D746) ,  instan taneous low temperature  s t i f fness tes ts 
(ASTM D1043) ,  and low tempera ture  c rys ta l l i za t ion  tes ts  (ASTM D4014) .   
Grades  0  and 2  e las tomers  sha l l  be  sub jec ted  to  ins tan taneous low 
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tempera ture  s t i f fness  tes ts  (ASTM D1043) .   The tests  sha l l  be  per fo rmed 
in  accordance wi th  the  requ i rements  o f  Tab le  1013-1 ,  and the  compound 
sha l l  sa t is fy  a l l  l imi ts  fo r  i ts  grade.  

(D)   Visual  Inspect ion of  the  Finished Bear ing:  

Every  f in ished bear ing sha l l  be  inspec ted  fo r  compl iance wi th 
d imens iona l  to lerances  and fo r  overa l l  qua l i ty  o f  manufac ture .   In  s tee l  
re in fo rced bear ings ,  the  edges o f  the  s tee l  sha l l  be  pro tec ted 
everywhere  f rom cor ros ion .  

(E)   Short -Durat ion Compression Tests  on Bear ings:  

The bear ing sha l l  be  loaded in  compress ion  to 1 .5  t imes i ts  max imum 
des ign  load.   That  load  sha l l  be  he ld  cons tan t  fo r  f i ve  minu tes ,  removed, 
and reapp l ied  fo r  another f i ve  minu tes .   The bear ing sha l l  be  examined 
v isua l ly  wh i le  under  the second load ing.   I f  the  bu lg ing pa t te rn  suggests  
layer  th ickness  or  para l le l i sm outs ide the  spec i f ied  to le rances  or  a  poor 
laminate  bond,  the  bear ing sha l l  be  re jec ted .   I f  there  are  th ree  or  more 
separa te  sur face  c racks  grea ter  than 0 .08  inches  wide  and 0 .08  inches 
deep,  the  bear ing sha l l  be  re jec ted .  

(F)   Long-Durat ion Compression Tests  on Bear ings:  

The bear ing sha l l  be  loaded in  compress ion  to 1 .5  t imes i ts  max imum 
des ign  load fo r  a  min imum per iod  o f  15  hours .   I f ,  dur ing the  tes t ,  the  
load fa l ls  be low 1 .3  t imes the  max imum des ign  load,  the  tes t  dura t ion 
sha l l  be  inc reased by  the  per iod  o f  t ime fo r  wh ich  the  load is  be low th is  
l imi t .   The bear ing sha l l  be  examined v isua l ly  a t  the end o f  the  tes t  wh i le 
i t  i s  s t i l l  under load.   I f  the  bu lg ing pa t te rn  suggests  layer  th ickness  or  
para l le l i sm outs ide the spec i f ied  to le rances or  a  poor  laminate bond,  the 
bear ing sha l l  be  re jec ted.   I f  there  are  th ree  or  more  separa te  sur face 
c racks  grea ter  than 0 .08  inches  wide  and 0 .08  inches  deep,  the  bear ing 
sha l l  be  re jec ted .  

(G)   Shear  Modulus Tests  on Mater ia l  From Bear ings :  

The shear  modu lus  o f  the  mater ia l  in  the  f in ished bear ing sha l l  be 
eva lua ted  by  tes t ing a  spec imen cu t  f rom i t  us ing the  appara tus and 
procedures  descr ibed in  Annex A1 o f  ASTM D4014,  o r ,  i f  d i rec ted  by  the 
Engineer ,  a  comparab le  nondest ruc t ive  s t i f fness  tes t  may be  conducted  
on  a  pa i r  o f  f in ished bear ings .   The shear  modu lus  sha l l  fa l l  w i th in 
15  percent  o f  the  spec i f ied  va lue .   I f  the  tes t  is  conducted  on  f in ished 
bear ings ,  the  mater ia l  shear  modu lus  sha l l  be  computed f rom the 
measured shear  s t i f fness o f  the bear ings ,  tak ing account  o f  the  in f luence 
on  shear  s t i f fness  o f  bear ing geometry  and compress ive  load. 

(H)   Bond and Peel  Strength Tests: 

Cold  bond ing be tween indiv idua l  laminated  pads ,  i f  used,  sha l l  be  tes ted 
in  accordance wi th  the  requ i rements  o f  Ca l i fo rn ia  Tes t  663. 
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The pee l  s t rength  tes t  sha l l  be  per fo rmed in  accordance wi th  ASTM 
D429,  Method B,  fo r  bo th  fabr ic  and s tee l  re in fo rced pads .  

1013-4 Insta l la t ion:  

Bear ings  sha l l  be  p laced on  sur faces  tha t  a re  p lane to  wi th in  1 /16  inch 
and hor izon ta l  to  wi th in  0 .01  rad ians .   Ex ter io r  p la tes  o f  the  bear ing 
sha l l  no t  be  we lded un less  a t  leas t  1 -1 /2  inches  o f  s tee l  ex is ts  be tween 
the  we ld  and the  e las tomer .   In  no  case sha l l  the  e las tomer  o r  the  bond 
be  sub jec ted  to  tempera tures  h igher  than 400 degrees  F.  

SECTION 1014 GEOSYNTHETICS:  

1014-1 Genera l  Requirements:  

The cont rac tor  sha l l  submi t  a  Cer t i f i ca te  o f  Comp l iance,  conforming to  
the  requ i rements  o f  Subsec t ion  106.05  o f  the  spec i f i ca t ions ,  to  the 
Engineer  upon de l ivery  o f  geosynthe t ic  mater ia l  for  use  on  the pro jec t .   
I f  the  de l ivered mater ia ls  have no t  been eva lua ted and preapproved as 
no ted  be low,  a  Cer t i f i ca te o f  Ana lys is  sha l l  be  submi t ted  to  the  Engineer  
a long wi th  suppor t ing documenta t ion  be fore  the  mater ia l  may be 
cons idered fo r  use on the  pro jec t .   Each geosynthe t ic  mater ia l  lo t  o r  
sh ipment  must  be  approved by  the  Engineer  be fore the  mater ia ls  can be 
incorpora ted  in  the  work .  

Cer t i f i ca tes  o f  Ana lys is ,  con forming to  the  requ i rements  o f  
Subsec t ion  106.05  o f  the  spec i f i ca t ions ,  sha l l  be  submi t ted .  Samples  o f  
geosynthe t ic  mater ia ls  may be  requested  by  the  Engineer  and sha l l  be 
ob ta ined and submi t ted  fo r  tes t ing in  accordance wi th  the  requ i rements  
o f  the ADOT Mater ia ls  Qua l i ty  Assurance Program (Append ix C – 
Sampl ing Gu ide  Schedu le) .  When requested  by  the  Engineer ,  samples 
sha l l  be  submi t ted  to  the  ADOT St ruc tura l  Mater ia ls  Sec t ion  fo r  tes t ing.   

Geosynthe t ic  mater ia ls ,  inc lud ing e l ig ib le  b iax ia l  geogr id ,  must  be  on  
the  DataMine l i s t  fo r  geotex t i les  and geosynthe t ics  on  the  Nat iona l  
Transpor ta t ion  Produc t  Eva lua t ion  Program (NTPEP)  webs i te .  The  
produc t  l ine  eva lua t ion  repor t  f rom NTPEP sha l l  be  prov ided to  the 
Engineer  p r io r  to  use  on  the  pro jec t .   

F ibers ,  yarns ,  and f i laments  used in  the  manufac ture  o f  geotex t i le  fabr ic ,  
and the th reads  used in  jo in ing by  sewing,  sha l l  cons is t  o f  long-cha in 
syn the t ic  po lymers ,  composed a t  leas t  95  percent ,  by we igh t ,  o f  
po lyo le f ins  o r  po lyes ters .  They  sha l l  be  fo rmed in to  a  s tab le  ne twork  
such tha t  the  f i laments  o r  yarns  re ta in the i r  d imens iona l  s tab i l i t y  re la t ive 
to  each o ther ,  inc lud ing se lvages .  

Geosynthe t ic  mater ia ls  sha l l  be  fu rn ished in  p ro tec t ive  covers  capab le 
o f  p ro tec t ing the  mater ia ls  f rom harmfu l  env i ronmenta l  cond i t ions  such 
as  u l t rav io le t  rays ,  abrasion ,  ex t reme heat ,  and water .  Storage o f  the 
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mater ia ls  sha l l  be  in  a  manner  tha t  p revents  damage,  contaminat ion ,  or  
de ter io ra t ion .  

Geotex t i le  fabr ic  sha l l  be res is tan t  to  chemica l  a t tack ,  ro t ,  and mi ldew, 
and sha l l  have no  tears  o r  de fec ts  wh ich  wi l l  adverse ly  a l te r  i ts  phys ica l  
p roper t ies .  

Al l  numer ic  va lues in  the  fo l lowing tab les ,  except  fo r  apparent  open ing 
s ize  (AOS) ,  represent  min imum average ro l l  va lues  (MARV)  in  the  
weaker  p r inc ipa l  d i rec t ion.  Numer ic  va lues  fo r  (AOS)  represent  max imum 
average ro l l  va lues .  

Woven s l i t  f i lm geosynthet ics  wi l l  no t  be  a l lowed for  use  in  Subsec t ions  
1014-5 ,  1014-6 ,  1014-7 ,  and 1014-9  o f  the  spec i f ica t ions .  

1014-2 Pavement  Fabr ic:  

The pavement  fabr ic  sha l l  be  spec i f i ca l ly  des igned fo r  the des ignated 
pavement app l ica t ion ,  as  a  waterproo f ing and s t ress  re l iev ing membrane 
be tween two success ive  aspha l t  layers .    

The wid th  o f  the fabr ic  sha l l  be  appropr ia te fo r  the proposed 
cons t ruc t ion .  Pavement  fabr ic  sha l l  meet  the requ i rements  o f  the  
fo l lowing tab le :  

Pavement  Fabr ic  Requirements  
Property  Requirement  Test  Method 

Mass per  un i t  a rea :  
oz . /sq.  yd .  4 .0 ASTM D5261 

Grab s t rength :  lb .  100 ASTM D4632 
Ul t imate  Elongat ion :  % ≥ 50 ASTM D4632 
Mel t ing po in t :  degrees  F 300 ASTM D276 
Aspha l t  Reten t ion :   
ga l . /sq.  yd .  (Notes  1  and 2)  ASTM D6140 

Notes :  
 
(1 )  Aspha l t  i s  requ i red to  sa tura te  pav ing fabr ic  only .  Aspha l t  

re ten t ion must  be  prov ided in the  manufac turer  cer t i f i ca t ion .  
Va lue  does  no t  ind ica te  the  aspha l t  app l ica t ion  ra te  requ i red 
fo r  cons t ruc t ion .  

(2 )  Produc t  aspha l t  re ten t ion proper ty  must meet  the  MARV va lue  
prov ided by  the  manufac turer  cer t i f i ca t ion .  

 
1014-3 Geogr id:  

Geogr id  re in fo rcement  mater ia l  fo r  roadway base app l ica t ions  sha l l  be 
a  b i -ax ia l  po lymer  gr id  st ruc tu re ,  spec i f i ca l ly  fabr ica ted  fo r  use as  a 
base re in fo rcement .   The wid th  o f  the  geogr id  sha l l  be  approx imate ly  13 
fee t  o r  as appropr ia te  for  the  proposed cons t ruc t ion .  The geogr id  sha l l  
be  one o f  the  fo l lowing s truc tu re  types :  

TABLE OF CONTENTS INDEX



SECTION 1014 

1239 
 

(A)  A s t ruc tu re  compr ised o f  punched and drawn po lypropy lene 
sheet  to  fo rm a  gr id ;  o r  

(B)  A s t ruc tu re  compr ised o f  po lypropy lene ex t ruded to  fo rm a 
gr id .  

(C)  A s t ruc tu re  compr ised o f  po lypropy lene in tegra l ly  fo rmed by 
ex t rud ing then s t re tch ing longi tud ina l ly  and t ransverse ly  to 
fo rm a  gr id .  

The geogr id  mater ia l  sha l l  add i t iona l ly  con form to  the  requ i rements 
shown in  the  tab le  be low:  

Geogr id Requirements  

Property  
Requirement  

Test  Method MD 
(Note  2)  

XMD 
(Note  3)  

Average Aper tu re  Size :  inch 0 .8  –  1 .5 0 .8  –  1 .5 I .D.  Ca l ipered  
(Note  1)  

Rib  Th ickness :  inch 0 .05 0 .05 ASTM D1777 
Tens i le  St rength :  lb . / f t .  
  At  2% St ra in  
  At  5% St ra in  
  Ul t imate  Tens i le  St rength  

 
410 
810 

1 ,310 

 
620 

1 ,340 
1 ,970 

ASTM D6637 

Flexura l  Rig id i ty :  mg-cm 750,000 ASTM D7748 
Junc t ion  Ef f ic iency :  % 93 ASTM D7737 
Res is tance to  UV 
Degradat ion :  % 100 ASTM D4355 

Notes :  
 
(1 )  Max imum ins ide d imens ion  in each pr inc ipa l  d i rec t ion  measured 

by  ca l ipers .  

(2 )  MD:  Mach ine  d i rec t ion  which  is  a long ro l l  length .  

(3 )  XMD:  Cross  mach ine  d i rec t ion  wh ich  is  across  the  ro l l  w id th .  
 
1014-4 Separat ion Geotext i le  Fabr ic :  

The phys ica l  requ i rements  fo r  the  separa t ion  fabr ic  wi l l  be  de termined 
by  the  surv ivab i l i t y  ra t ing ca l led  ou t  fo r  the  fabr ic  in  the  Spec ia l  
Prov is ions  or  as  shown on the  pro jec t  p lans .   Requ i rements  fo r  each 
surv ivab i l i t y  ra t ing are  l i s ted  here in  and in  Subsec t ions  1014-4 .01 ,  
1014-4 .02 ,  and 1014-4 .03 o f  the  spec i f i ca t ions .  

Separa t ion  geotex t i le  fabr ic  sha l l  meet  the  fo l lowing requ i rements :  
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Property  Non-Woven Test  Method 
Permi t t i v i ty :  sec - 1  0 .5 ASTM D4491 
Apparent  open ing s ize :  
U.S.  Standard  s ieve  s ize No.  70  ASTM D4751 

 
1014-4 .01 Low Survivabi l i ty  Fabr ic :  

Low surv ivab i l i t y  fabr ic  sha l l  add i t iona l ly  meet  the  fo l lowing 
requ i rements :  

Low Survivabi l i ty  Separat ion Fabr ic  Requirements  

Property  
Non-Woven 

Test  Method Elongat ion ≥50% 
(Note  1)  

Grab s t rength :  lb .  112 ASTM D4632 
Tear  s t rength :  lb .  40 ASTM D4533 
Puncture  St rength :  lb .  223 ASTM D6241 
Ul t rav io le t  Stab i l i t y  
( re ta ined s t rength) :  

≥  50% a f te r  500 
hours  exposure ASTM D4355 

Note :  
 
(1 )  As  measured in  accordance wi th  ASTM D4632.  

 
1014-4 .02 Moderate  Surv ivabi l i ty  Fabr ic :  

Modera te  surv ivab i l i t y  fabr ic  sha l l  add i t iona l ly  meet  the  fo l lowing 
requ i rements :  

Moderate  Surv ivabi l i ty  Fabr ic  Requirements  

Property  
Non-Woven 

Test  Method Elongat ion ≥50% 
(Note  1)  

Grab s t rength :  lb .  157 ASTM D4632 
Tear  s t rength :  lb .  56 ASTM D4533 
Puncture  s t rength :  lb .  309 ASTM D6241 
Ul t rav io le t  s tab i l i t y  
( re ta ined s t rength) :  

≥  50% a f te r  500 
hours  exposure ASTM D4355 

Notes :  
 
(1 )  As  measured in  accordance wi th  ASTM D4632.  

(2 )  The requ i red  MARV tear  s t rength  fo r  woven monof i lament 
geotex t i les  is  56  lb .  

 
1014-4 .03 High Surv ivabi l i ty  Fabr ic :  

High surv ivab i l i t y  fabr ic  sha l l  add i t iona l ly  meet  the  fo l lowing 
requ i rements :  
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High Surv ivabi l i ty  Fabr ic  Requirements  

Property  
Non-Woven 

Test  Method Elongat ion ≥50% 
(Note  1)  

Grab s t rength :  lb .  202 ASTM D4632 
Tear  s t rength :  lb .  79 ASTM D4533 
Puncture  s t rength :  lb .  433 ASTM D6241 
Ul t rav io le t  s tab i l i t y  
( re ta ined s t rength) :  

≥  50% a f te r  500 
hours  exposure ASTM D4355 

Note :  
 
(1 )  As  measured in  accordance wi th  ASTM D4632.  

 
1014-5 Bank Protect ion Fabr ic:  

Bank pro tec t ion  fabr ic  sha l l  meet  the  fo l lowing requ i rements :  
 

Bank Protect ion Fabr ic  Requirements  

Property  
Non-Woven 

Test  Method Elongat ion ≥50% 
(Note  1)  

Grab s t rength :  lb .  202 ASTM D4632 
Tear  s t rength :  lb .  79 ASTM D4533 
Puncture  s t rength :  lb .  433 ASTM D6241 
Ul t rav io le t  s tab i l i t y  
( re ta ined s t rength) :  

≥  50% a f te r  500 
hours  exposure ASTM D4355 

Permi t t i v i ty :  sec - 1  0 .7 ASTM D4491 
Apparent  open ing s ize :  U.S.  
Standard  s ieve  s ize No.  70  ASTM D4751 

Note :  
 
(1 )  As  measured in  accordance wi th  ASTM D4632.  

 
1014-6 Geocomposi te  Wal l  Dra in System:  

The geocompos i te  wa l l  d ra in  sys tem sha l l  be  o f  compos i te  cons t ruc t ion ,  
cons is t ing o f  a  suppor t ing s t ruc tu re  o f  d ra inage core  mater ia l  and a 
geotex t i le  f i l te r  fabr ic  permanent ly  bonded to  the  core  mater ia l  on  one 
s ide  on ly .   The geocompos i te  sha l l  be  res is tan t  to  commonly 
encountered  chemica ls  and hydrocarbons ,  and res is tan t  to  u l t rav io le t  
exposure .  

1014-6 .01 Geocomposi te  Wal l  Dra in Core:  

The geocompos i te  wa l l  d ra in  core  mater ia l  sha l l  cons is t  o f  a  p re fo rmed, 
s tab le ,  po lymer  p las t ic  mater ia l  wi th  a  cuspated,  n ipp led ,  o r  geonet 
s t ruc tu re .   The dra inage core  sha l l  p rov ide  suppor t  fo r  and sha l l  be 
bonded to the geotex t i le  f i l te r  fabr ic  a t  in te rvals  no t  exceed ing 1-
1 /8  inches  in  any  d i rec t ion .   I ts  p re fo rmed s t ruc tu re  sha l l  be  per fo ra ted 
to  a l low water  to  f low f ree ly  to  the  weep ho le  d ra inage ou t le ts .   I f  no t  
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per fo ra ted  dur ing manufac ture ,  the  core  sha l l  be  per fo ra ted  in  the  f ie ld 
a t  the  weep ho le  d ra inage ou t le t  loca t ions .   The core  sha l l  have a t  leas t  
14  square  inches  per  square  foo t  o f  f la t  a rea  in  contac t  wi th  the  
geotex t i le  fabr ic  to  suppor t  the  fabr ic .   The core  mater ia l  sha l l  
add i t iona l ly  con form to  the  fo l lowing phys ica l  requ irements :  

Geocomposi te  Wal l  Dra in Core  Requirements  
Property  Requirement  

(Note  1)  Test  Method 
Thickness  wi th  Fabr ic :  inch 0 .23 ASTM D1777 
Compress ive  St rength :  psf  6 ,000 ASTM D1621 
Transmiss iv i ty ;  Grad ien t  =  1 .0 ,  
Normal  St ress  =  5000 ps f ,  
gpm/ f t .  

4 .0 ASTM D4716 

Note :  
 
(1 )  Al l  numer ic  va lues  represent  min imum va lues .  

 
The geocompos i te  core  sha l l  be  connected to  ou t let  p ipes  or  weep ho les 
as  shown on the  p lans .   These f i t t ings  sha l l  a l low ent ry  o f  water  f rom 
the  core ,  bu t  sha l l  no t  a l low in t rus ion  o f  back f i l l  mater ia l  in to  the  core .  

1014-6 .02 Geocomposi te  Wal l  Dra in Fabr ic:  

The geocompos i te wa l l  d ra in  fabr ic  sha l l  be  laminated  on to  or  adhere to 
the  s ide  o f  the  dra inage core  wh ich  wi l l  face  the  back f i l l .  Geocompos i te 
wa l l  d ra in  fabr ic  sha l l  meet  the  requ i rements  o f  Subsec t ion  1014-9  o f  
the  spec i f i ca t ions .  A minimum 3- inch  wide  f lap  o f  fabr ic  sha l l  ex tend 
beyond bo th  longi tud ina l  edges  o f  the  geocompos i te  core .   The fabr ic  
sha l l  cover  the  fu l l  length  o f  the  core .  

1014-7 Geocomposi te  Edge Dra in System:  

The geocompos i te  edge dra in  sys tem sha l l  be  o f  compos i te  cons t ruc t ion,  
cons is t ing o f  a  suppor t ing rec tangu lar  s t ruc tu re  o f  d ra inage core 
mater ia l  wrapped wi th  a  geotex t i le  f i l te r  fabr ic .   The fabr ic  sha l l  sur round 
and be  a t tached to  the  core  mater ia l  in  a  manner  wh ich  does no t  res t r ic t  
the  f low capac i ty  o f  the core  mater ia l .   The geocompos i te  edge dra in 
sys tem sha l l  be  res is tan t  to  commonly  encountered  chemica ls and 
hydrocarbons ,  and res is tan t  to  u l t rav io le t  exposure .  

1014-7 .01 Geocomposi te  Edge Dra in Core:  

The geocompos i te edge dra in  core  mater ia l  sha l l  cons is t  o f  a  pre fo rmed, 
s tab le ,  po lymer  p las t ic  mater ia l  wi th  a  cuspated ,  n ipp led ,  r idged,  s lo t ted ,  
and/or  per fo ra ted  s t ruc tu re .   The dra inage core  sha l l  p rov ide  suppor t  fo r  
and may be  bonded to  the  geotex t i le  f i l te r  fabr ic .   I ts  p re fo rmed s t ruc tu re 
sha l l  be per fo ra ted  to  a l low water  to  f low f ree ly  to  the weep ho le 
d ra inage ou t le ts .   I f  no t  per fo ra ted  dur ing manufac ture ,  the  core  sha l l  
be  per fo ra ted  in  the  f ie ld  a t  the  weep ho le  d ra inage ou t le t  loca t ions 
un less o therwise approved by  the  Engineer .   The core  sha l l  have a t  least  
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14  square  inches o f  f la t  a rea  in contac t  wi th  the geotex t i le  fabr ic  to 
suppor t  the  fabr ic  per  square  foo t .   The core mater ia l  sha l l  add i t iona l ly  
con form to  the  fo l lowing phys ica l  requ i rements :  

Geocomposi te  Edge Dra in Core  Requirements  
Property  Requirement  

(Note  1)  Test  Method 
Thickness  Wrapped wi th  Fabr ic :  inch 0 .75 ASTM D1777 

Compress ive  St rength :   ps f  6 ,000 ASTM D1621 
Transmiss iv i ty ;  Fabr ic  Wrapped 
Core ,  Grad ien t  =  0 .1 ,  
Normal  St ress  =  1440 ps f ,  gpm/ f t .  

4 .0 ASTM D4716,  
(Note  2)  

Wid th :  f t .  1 .0  (Note  3)  Measured 
Notes :  
 
(1 )  Al l  va lues  represent  min imum va lues .  

(2 )  Use a  fu l l  w id th  pane l ,  i f  poss ib le ,  tes t ing f low on the  s ide  wh ich 
may be  p laced aga ins t  the  so i l  to  be  dra ined.  

(3 )  Min imum wid th  normal ly  requ i red ,  bu t  sha l l  be  the min imum wid th  
spec i f ied  on  the  p lans ,  i f  tha t  is  grea ter .  

 
1014-7 .02 Geocomposi te  Edge Dra in Fabr ic :  

The geocompos i te  edge dra in  fabr ic  sha l l  complete ly  wrap around the 
dra inage core  mater ia l  in  a  snug manner  and may be  permanent ly  
bonded to  the  core .   Geocompos i te  edge dra in  fabr ic  sha l l  meet  the 
requ i rements  o f  Subsec t ion  1014-9  o f  the  spec i f i cat ions .  

1014-7 .03 Out le t  Pipes:  

The out le t  p ipe  fo r  the  edge dra in  ou t le t  la te ra l  sha l l  be  r ig id ,  4 - inch in 
d iameter ,  Schedu le  40  PVC p ipe  conforming to  the  requ i rements  o f  
ASTM D1785.  The open end o f  the  ou t le t  p ipe  condu i t  sha l l  be  connected 
in to  e i ther  a  dra inage s t ruc tu re  o r  a  concre te  pad dra in  in  accordance 
wi th  the  de ta i ls  shown on the  p lans .  

1014-8 Temporary  Si l t  Fence Fabr ic:  

Temporary  s i l t  fence fabr ic  sha l l  con ta in  a  s tab i l i zer  o r  inh ib i to rs  to  make 
the  f i laments  res is tan t  to  de ter io ra t ion  resu l t ing f rom exposure  to  
sun l igh t  o r  heat .  

The edges o f  the  fabr ic  sha l l  be  f in ished to  p revent  the  ou ter  yarn  f rom 
pu l l ing away f rom the  fabr ic .  The fabr ic  sha l l  be  f ree  o f  de fec ts  o r  f laws 
wh ich  s ign i f i can t ly  a f fec t  i t s  phys ica l  o r  f i l te r ing proper t ies .  The fabr ic  
sha l l  have a  min imum wid th  o f  36  inches .  Sheets  o f  fabr ic  may be  bonded 
together .  No dev ia t ion  f rom any  phys ica l  requ i rements  wi l l  be  permi t ted 
due to  the  presence o f  the  seam. 
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The fabr ic  may be  manufac tured wi th  pockets  fo r  pos ts ,  hems wi th  cord  
or  wi th  pos ts  p rea t tached us ing s tap les  or  bu t ton  head na i ls .  

Dur ing per iods  o f  sh ipment  and s to rage,  the  fabr ic  sha l l  be  wrapped in 
a  heavy  du ty  pro tec t ive cover ing wh ich  wi l l  p ro tec t  the  c lo th  f rom 
sun l igh t ,  mud,  dus t ,  and debr is .  

The fabr ic  sha l l  no t  be exposed to  tempera tures  grea ter  than 160 
degrees  F.  

Temporary  s i l t  fence fabr ic  sha l l  add i t iona l ly  meet  the  fo l lowing  
requ i rements :  

Temporary  Si l t  Fence Requirements  

Property  
Supported 
Si l t  Fence  

(Note  1)  

Unsupported 
Si l t  Fence  

Test  Method Woven 
Elongat ion 

<50% 
(Note  2)  

Max imum pos t  spac ing:  f t .  8  6 .5 -  
Grab St rength :   lb .  
MD (Note  3)  and 
XMD (Note  4)  

124 124 ASTM D4632 

Permi t t i v i ty :   sec - 1  0 .05 ASTM D4491 
Apparent  Open ing Size :   
U.S.  Standard  s ieve  s ize No.  30  ASTM D4751 

Ul t rav io le t  Stab i l i t y  
( re ta ined s t rength) :  

≥  70% a f te r  500 hours  
exposure ASTM D4355 

Notes :  
 
(1 )  Si l t  fence suppor t  sha l l  cons is t  o f  14-gauge s tee l  wi re  wi th  a 

max imum mesh spac ing o f  6  inches  by  6  inches  or  p re fabr ica ted 
po lymer ic  mesh wi th  a  min imum s t rength  o f  200 lb . / f t .  x  200 lb . / f t .   
per  ASTM D6637.  

(2 )  As  measured in  accordance wi th  ASTM D4632.  

(3 )  MD:  Mach ine  d i rec t ion  which  is  a long ro l l  length .  

(4 )  XMD:  Cross  mach ine  d i rec t ion  wh ich  is  across  the  ro l l  w id th .  
 
1014-9 Dra inage Fabr ic:  

Dra inage fabr ic  sha l l  meet  the  fo l lowing requ i rements :  
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Drainage Fabr ic  Requirements  

Property  
Non-Woven 

Test  Method Elongat ion ≥50%  
(Note  1)  

Grab s t rength :  lb .  157 ASTM D4632 
Tear  s t rength :  lb .  56 ASTM D4533 
Puncture  s t rength :  lb .  309 ASTM D6241 
Ul t rav io le t  s tab i l i t y  
( re ta ined s t rength) :  

≥ 50% af te r  500 hours  
exposure ASTM D4355 

Permi t t i v i ty :  sec - 1  0 .5 ASTM D4491 
Apparent  open ing s ize :  
U.S.  Standard  s ieve  s ize No.  70  ASTM D4751 

Note :  
 
(1 )  As  measured in  accordance wi th  ASTM D4632.  

 
1014-10 Stabi l izat ion Fabr ic:  

Stab i l i za t ion  fabr ic  sha l l  meet  the  fo l lowing requ i rements :  

Stabi l izat ion Fabr ic  Requirements  

Property  
Woven 

Test  Method Elongat ion <50% 
(Note  1)  

Grab s t rength :  lb .  315 ASTM D4632 
Tear  s t rength :  lb .  112 ASTM D4533 
Puncture  s t rength :  lb .  618 ASTM D6241 
Ul t rav io le t  s tab i l i t y  
( re ta ined s t rength) :  

≥ 50% af te r  500 hours  
exposure ASTM D4355 

Permi t t i v i ty :  sec - 1  0 .05 ASTM D4491 
Apparent  open ing s ize :  
U.S.  Standard  s ieve  s ize No.  40  ASTM D4751 

Note :  
 
(1 )  As  measured in  accordance wi th  ASTM D4632.  

SECTION 1015 EPOXY MATERIALS:  

1015-1 Genera l  Requirements:  

Cer t i f i ca tes  o f  Compl iance,  conforming to  the  requ i rements  o f  
Subsec t ion  106.05  o f  the  spec i f i ca t ions ,  sha l l  be  submi t ted  to  the 
Engineer  by  the  cont rac tor  fo r  any  epoxy  mater ia ls  used on  a spec i f i c  
p ro jec t .   On ly those epoxy  mater ia ls  shown on the  Depar tment ’s  
Approved Produc ts L is t  (APL) ,  o r  equa l ,  wi l l  be  a l lowed fo r  use .   
Approved produc ts  may on ly  be used in accordance wi th  the  l imi ta t ions 
s ta ted  in  the  manufac turer ’s  ins t ruc t ions ,  the  APL,  and the  In te rna t iona l  
Code Counc i l  Eva lua t ion Serv ice  ( ICC-ES)  eva lua t ion  repor t  fo r  the 
produc t ,  i f  app l icab le .   Cop ies  o f  the  most  cur ren t  vers ion  o f  the  APL 
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a re  ava i lab le  on  the in te rne t  f rom the  ADOT Research  Center ,  th rough 
i ts  Produc t  Eva lua t ion  Program.  

The cont rac tor  sha l l  submi t  p roduc t  l i te ra tu re  and Mater ia l  Sa fe ty  Data  
Sheets  (MSDS) .   The l i te ra tu re  sha l l  iden t i fy  the  recommended produc t  
use  or  app l ica t ions  fo r  which  i t  i s  in tended,  and the d i rec t ions  fo r  use . 

1015-1 .01 Packaging,  Label ing,  and Stor ing:  

Each component  o f  epoxy  mater ia l  sha l l  be  packaged in  conta iners  o f  
s ize  propor t iona l  to  the  amount  o f  tha t  component in  the mix  so  tha t  one 
conta iner  o f  each component  is  used in  mix ing one ba tch  o f  epoxy 
mater ia l .  

The conta iners  sha l l  be  of  such des ign  tha t  a l l  o f  the  conten ts  may be 
read i ly  removed,  and sha l l  be  we l l  sea led  to  p revent  leakage.   The 
conta iners  and labe l ing sha l l  meet  U.S.  Depar tment  o f  Transpor ta t ion 
Hazardous  Mater ia l  Sh ipp ing Regu la t ions ,  and the  conta iners  sha l l  be 
o f  a  mater ia l ,  o r  l ined  wi th  a  mater ia l ,  o f  such charac ter  as  to  res is t  any 
ac t ion  or  b reakdown by  the  components .  

Each conta iner  sha l l  be c lear ly  labe led wi th  the  produc t  type  and 
ident i f i ca t ion  code,  component  des ignat ion  (A or  B) ,  manufac turer 's  
name,  da te  o f  manufac ture ,  ba tch  or  lo t  number ,  a l l  d i rec t ions fo r  use ,  
and such warn ings  or  p recaut ions  concern ing the conten ts  as  may be 
requ i red  by  Sta te  o r  Federa l  Laws and Regu la t ions .  

Epoxy  mater ia ls  sha l l  be s to red in  accordance wi th  the manufac turer 's  
recommendat ions  a t  a l l  t imes.   At ten t ion  is  d i rec ted  to  the  charac ter is t ic  
o f  some epoxy  components  to  c rys ta l l i ze  o r  th icken excess ive ly  p r io r  to 
use  when s to red  a t  tempera tures  be low 35 degrees  F.   Any  mater ia l  
wh ich  shows ev idence of  c rys ta l l i za t ion  or  a  permanent  inc rease in 
v iscos i ty  o r  se t t l ing o f  p igments  wh ich  cannot  be  read i ly  d ispersed wi th 
a  padd le  sha l l  no t  be  used.  

1015-1 .02 Direct ions for  Use:  

Use o f  epoxy  mater ia ls  sha l l  be  in  accordance wi th  the  manufac turer 's  
recommendat ions  un less  o therwise  spec i f ied  by  the  Engineer .   Use o f  
epoxy  mater ia ls  sha l l  be  a l lowed fo r  on ly  those uses  as  shown on the 
ADOT Approved Produc ts L is t .  

At  the  t ime o f  mix ing,  the  two components  o f  the  epoxy  mater ia l  sha l l  be 
a t  a  tempera ture  be tween 60  and 85  degrees  F,  un less  o therwise 
spec i f ied  or  approved by  the  Engineer .   Any  heat ing o f  the  epoxy 
components  sha l l  be  done by  app l ica t ion  o f  ind i rec t  heat .  

Immedia te ly  p r io r  to  mix ing,  each component  sha l l  be  thorough ly  mixed 
wi th  a  padd le ,  un less  o therwise  spec i f ied .   Separa te  padd les  sha l l  be 
used to  s t i r  each component .  
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Immedia te ly  p r io r  to  use ,  the  components  o f  the  epoxy  mater ia ls  sha l l  
be  mixed together  in  the  spec i f ied  ra t ios  accord ing to  the  manufac turer 's  
recommendat ions .   When mixed,  a l l  epoxy  mater ia ls  sha l l  have a  un i fo rm 
co lo r  wi thout  s t reaks .   No so lvent  sha l l  be  added to any  epoxy . 

Sur faces  on  wh ich the  epoxy  is  to  be  p laced sha l l  be  f ree o f  rus t ,  pa in t ,  
grease,  aspha l t  and loose or  o therwise  de le te r ious  mater ia ls .   The 
sur face sha l l  be  dry  un less  o therwise  a l lowed accord ing to  the 
manufac turer 's  recommendat ions  fo r  use .   Any  over lay  o r  inser ted 
mater ia l  wh ich  is  to  be  bonded to  the  under ly ing sur face  sha l l  be  p laced 
be fore  th icken ing o f  the  epoxy  has  begun. 

When epoxy  is  used as  a  b inder  to  make epoxy  mor ta r ,  the  components 
o f  the  epoxy  sha l l  be  thorough ly  mixed together  before  the  sand or  f ine 
aggregate  is  added.   The type,  gradat ion ,  and propor t ion  o f  sand or  f ine 
aggregate  added and mixed wi th  the  epoxy adhes ive  to make epoxy  
mor ta r  sha l l  be  as  spec i f ied  or  recommended by  the  manufac turer .   The 
sand or  f ine  aggregate  mois tu re  conten t  sha l l  no t  be  more  than 
0 .5  percent  as  de termined in  accordance wi th  AASHTO T 265.   A l l  
sur faces  aga ins t  wh ich  epoxy  mor ta r  is  to be p laced sha l l  be  pr imed wi th 
a  coat  o f  the  epoxy  adhesive  jus t  p r io r  to  p lac ing the  epoxy  mor ta r .  

1015-2 Epoxy Resin Based,  Pos t - Insta l led,  Anchor ing 
Adhesive:  

Epoxy  res in  based,  pos t - ins ta l led ,  adhes ive  anchor ing sys tems sha l l  be 
used fo r  bond ing anchors and rebar  dowels  in to  hardened concre te  o r  
masonry .  App l ica t ions sha l l  be l imi ted  to hor izon ta l  and down ho le 
o r ien ta t ions .   Pos t - ins ta l led  anchor ing adhes ive  sha l l  no t  be  used in  any  
overhead ver t ica l  app l ica t ion ,  o r  permanent ly  sus ta ined pure ly  ax ia l  
tens ion  app l ica t ion .  

The anchor ing adhes ive  sha l l  cons is t  o f  a  two component  epoxy  res in 
based fo rmula  tha t  is  packaged in  a  dua l -cy l inder  car t r idge  tha t  can 
au tomat ica l ly  combine the  cons t i tuents  in  the proper p ropor t ions .  
Manua l  p ropor t ion ing o f  the  components  sha l l  no t  be  used fo r  anchor ing 
app l ica t ions .  The adhes ive  sha l l  no t  be  used beyond the  exp i ra t ion  da te 
shown on the  packaging.  

For  hor izon ta l  app l ica t ions  where  f low out  o f  the anchor ing ho le  is  a 
p rob lem,  h igh  v iscos i ty  or  non-sag anchor ing adhes ives  sha l l  be  used. 
Low and med ium v iscos i ty  anchor ing adhes ives  may be  u t i l i zed  in  down 
ho les  wh ich  open upward .  The produc t  sha l l  only  be  used fo r  the 
app l ica t ion  and l imi ta t ions  fo r  wh ich  i t  was  des igned accord ing to  the 
manufac turer ’s  p roduc t  l i te ra tu re .   Pos t - ins ta l led anchor ing adhes ives 
sha l l  be  ins ta l led  in  accordance wi th  the  manufac turer ’s  p r in ted 
ins ta l la t ion ins t ruc t ions  (MPI I ) .   Ins ta l la t ion  o f  adhes ive  anchors  sha l l  
be  per fo rmed by  personne l  t ra ined to  ins ta l l  adhesive  anchors .  
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(A)   Structura l  Appl icat ions:  

Struc tura l  app l ica t ions  are  de f ined as those requ i r ing the  anchor ing 
adhes ive  sys tem to  deve lop  a  min imum tens i le  and shear  s t rength 
res is tance to  an  app l ied  load.   Pos t - ins ta l led  anchor ing adhes ives  sha l l  
have been tes ted  in  accordance wi th  ICC-ES Acceptance Cr i te r ia  fo r  
Pos t - Ins ta l led  Adhes ive Anchors  in  Concre te  (AC308) ,  wh ich 
incorpora tes  the  requ i rements  found in  ACI  355.4 .  A cur ren t  ICC-ES 
eva lua t ion  repor t  for  the anchor ing adhes ive  sha l l  be  submi t ted  to  the 
Engineer ,  who wi l l  rev iew the  cond i t ions  o f  use  l is ted  in  the  repor t  be fore 
i t  i s  approved fo r  use  on  a  p ro jec t .  The cond i t ions  o f  use  inc lude 
l imi ta t ions  on base mater ia l  tempera ture s ince  h igher  tempera tures 
a f fec t  adhes ive  bond tens ion  and shear  load s trength .  The anchor ing 
adhes ive  sha l l  on ly  be  used fo r  the  broad ca tegory  (un-c racked concre te ,  
c racked concre te ,  o r  masonry)  fo r  wh ich  i t  has  been des ignated  in  the 
ICC-ES repor t .  

Hor izon ta l  app l ica t ions  where  a component  o f  the  app l ied  load wi l l  be in 
sus ta ined tens ion  sha l l  be  ins ta l led by  an  ind iv idua l  who has  a  cur ren t  
ACI /CRSI  Adhes ive  Anchor  Ins ta l le r  Cer t i f i ca t ion .  

(B)   Load Transfer  Dowel  and T ie-Bar  Appl icat ions:  

Appl ica t ions  fo r  load  t rans fer  dowels  and t ie-bars a re  de f ined as those 
requ i red  to  t rans fer  load  across  jo in ts  in  concre te  s labs ,  wa l ls  and o ther 
concre te  and masonry members .   Epoxy  adhes ive  bond ing mater ia l  sha l l  
p rov ide  a  min imum pu l lout  res is tance o f  13 ,200 pounds when tes ted  in 
accordance wi th  ASTM E488.   The anchors  sha l l  be  ins ta l led ,  us ing the 
adhes ive  bond ing mater ia l ,  in  the  concre te  o r  masonry  member  in  s t r ic t  
accordance wi th  the  manufac turer ’s  ins t ruc t ions .  The anchor ing 
adhes ive  sha l l  on ly  be  used fo r  the  broad ca tegory  (un-c racked concre te ,  
c racked concre te ,  o r  masonry)  fo r  wh ich  i t  has  been des ignated  in  the 
manufac turer ’s  p roduc t  l i te ra tu re .  

1015-3 Epoxy Resin Base Adhesives: 

(A)   Genera l :  

The grade o f  the  epoxy  adhes ive sys tem sha l l  match  the proposed use 
as  ident i f ied  in  the  product  l i te ra tu re  p rov ided by  the  manufac turer .   The 
produc t  sha l l  spec i f i ca l ly  be  des igned fo r  th is  appl ica t ion  accord ing to 
the  manufac turer 's  p roduc t  l i te ra tu re .   The po t  l i fe  o f  the  mater ia l  sha l l  
be  de termined in  accordance wi th  AASHTO T 237,  Par t  I .   The po t  l i fe  
sha l l  be  wi th in  25  percent o r  10  minu tes  o f  the  po t  l i fe  spec i f ied  by  the 
manufac turer ,  wh ichever  is  grea ter .   Epox ies wi th  h igh  ear ly  s t rength 
deve lopment  as  s ta ted by  the  manufac turer  wi l l  be  tes ted  fo r  
con formance to  the  manufac turer 's  c la ims. 
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(B)   Hardened Concrete  to Hardened Concrete  

Epoxy  res in  base adhes ive  to  be  used fo r  adher ing or  bond ing hardened 
concre te  to  hardened concre te  and o ther  mater ia ls  sha l l  con form to  the 
requ i rements  o f  ASTM C881,  Type I  fo r  non- load bear ing app l ica t ions 
and Type IV fo r  load  bear ing app l ica t ions .   Epoxy res in  base adhes ive 
sha l l  be  tes ted in  accordance wi th the requ i rements  o f  ASTM C882 and 
sha l l  p rov ide  a  s lan t  shear  compress ive s t rength  o f  1 ,000 pounds per 
square  inch  a t  two days  and 1 ,500 pounds per  square  inch  a t  14  days.   
The compress ive s t rength sha l l  be de termined in accordance wi th ASTM 
C109 fo r  2 - inch  cube spec imens except  tha t  the  epoxy  mater ia ls  sha l l  
be  tes ted  wi thout  the  add i t ion  o f  sand, and fo r  low v iscos i ty  mater ia ls  
wh ich  read i ly  f low,  no  tamping is  necessary .   The compress ive  s t rength 
de termined a t  seven days  sha l l  be 8 ,000 pounds per  square inch  fo r  
Type I  epoxy  and 10 ,000 pounds per  square  inch  fo r  Type IV epoxy .  

(C)   Hardened Concrete  to Fresh Concrete  

Epoxy  res in  base mater ia ls  to  be  u t i l i zed  fo r  adher ing or  bond ing f resh ly 
mixed concre te  mater ia ls  to  hardened concre te ,  sha l l  con form to  the 
requ i rements  o f  ASTM C881,  Type I I ,  fo r  non- load bear ing app l ica t ions 
and Type V fo r  load  bear ing app l ica t ions .   Epoxy  res in  base adhes ive 
sha l l  be  tes ted in  accordance wi th the requ i rements  o f  ASTM C882 and 
sha l l  p rov ide  a  s lan t  shear  compress ive s t rength  o f  1 ,500 pounds per 
square  inch  a t  14  days .   The compress ive  s t rength sha l l  be  de termined 
in  accordance wi th  ASTM C109 for  2 - inch cube spec imens except  tha t  
the  epoxy  mater ia ls  sha l l  be  tes ted  wi thout  the  add i t ion  o f  sand,  and fo r  
low v iscos i ty  mater ia ls  wh ich  read i ly  f low,  no  tamping is  necessary .   The 
compress ive  s t rength  de termined a t  seven days sha l l  be 5 ,000 pounds 
per  square  inch  fo r  Type I I  epoxy  and 8 ,000 pounds per  square  inch  fo r  
Type V epoxy .  

1015-4 Epoxy Resin Base Binder  for  Epoxy Mortar :  

Epoxy  res in  base mater ia ls  to  be  used fo r  b inder  in  epoxy  mor ta r ,  sha l l  
con form to the  requ i rements  o f  ASTM C881,  Type I ,  fo r  non- load bear ing 
app l ica t ions  and Type IV fo r  load bear ing app l ica t ions .   The grade o f  the 
epoxy  adhes ive  sys tem sha l l  match  the  proposed use as  ident i f ied  in  the 
produc t  l i te ra tu re  p rov ided by the  manufac turer .   The produc t  sha l l  
spec i f i ca l ly  be  des igned fo r  th is  app l ica t ion accord ing to  the 
manufac turer 's  p roduc t  l i te ra tu re .  

Epoxy  res in  base adhes ive  fo r  use  as  b inder  in  epoxy  mor ta r  sha l l  be  
tes ted  in  accordance wi th  the  requ i rements  o f  ASTM C882.   In  th is  tes t ,  
the  upper  ha l f  o f  the s lan t  shear tes t  sha l l  be  molded epoxy  mor ta r  wi th 
the  epoxy  adhes ive  and sand or  aggregate  mater ia l  mixed together  as  
spec i f ied and in  the  propor t ions  as  recommended by  the manufac turer .   
Pr io r  to  p lac ing the  epoxy  mor ta r ,  the  same epoxy  adhes ive  sha l l  be 
app l ied  to  the  under ly ing concre te  s lan t  shear  sur face .   The epoxy 
adhes ive  and mor ta r  tes ted  in  th is  manner  sha l l  prov ide  a  s lan t  shear 
compress ive  s t rength  o f  1 ,000 pounds per  square  inch  a t  two days  and 
1 ,500 pounds per  square inch a t  14  days .   The po t  l i fe  o f  the mixed 
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epoxy  mor ta r  sha l l  be  determined in  accordance wi th  AASHTO T 237,  
Par t  I .   The po t  l i fe  sha l l  be  wi th in  25  percent  o r  10  minu tes  o f  the  po t  
l i fe  spec i f ied  by  the  manufac turer ,  wh ichever is  grea ter .   The 
compress ive  s t rength  o f  the  epoxy  mor ta r  sha l l  be  de termined in 
accordance wi th  ASTM C109 fo r  2 - inch  cube spec imens.   The epoxy  
mater ia l  sha l l  be  tes ted  wi th  the  add i t ion  o f  sand,  mixed together  as 
spec i f ied and in  the  propor t ions  as  recommended by  the manufac turer .   
The compress ive  s trength de termined in  th is  tes t  a t  seven days  sha l l  be  
8 ,000 pounds per  square inch  fo r  Type I  epoxy  and 10 ,000 pounds per 
square  inch fo r  Type IV epoxy .   Epox ies  wi th  h igh  ear ly  s t rength 
deve lopment  as  s ta ted by  the  manufac turer  wi l l  be  tes ted  fo r  
con formance to  the  manufac turer 's  c la ims. 

1015-5 Epoxy Resin Base Adhesive for  Crack Repair :  

Epoxy  res in  base mater ia ls  to  be  used fo r  c rack  repa i r  in  concre te ,  sha l l  
be  fu rn ished as  two components  wh ich  sha l l  be  mixed together  a t  o r  jus t  
be fore  the  po in t  o f  in jec t ion .  

The epoxy  res in  base adhes ive  sha l l  con form to  the  requ i rements  o f  
ASTM C881,  Type I ,  fo r  use  in  non- load bear ing app l ica t ions  and 
Type IV fo r  use  in  load bear ing app l ica t ions .   The grade o f  the  epoxy 
adhes ive  sys tem sha l l  normal ly  be Grade 1 ,  low v iscos i ty .   Grade 2 ,  
med ium v iscos i ty  epoxy  adhes ive sys tems may be used in  la rger wid th 
c racks .   The produc t  sha l l  spec i f i ca l ly  be  des igned fo r  th is  app l ica t ion 
accord ing to  the  manufac turer 's  p roduc t  l i te ra tu re .  

The epoxy  res in  base adhes ive  fo r  c rack  repa i r  sha l l  be  tes ted  in 
accordance wi th  the  requ i rements  spec i f ied  in  Subsec t ion  1015-3(B)  o f  
the  spec i f i ca t ions .  

Immedia te ly  p r io r  to  in jec t ion ,  usua l ly  a t  o r  near  the  in jec t ion  t ip ,  the 
two components  sha l l  be  brought  together  as  par t  o f  the  in jec t ion 
process .   The in jec t ion  equ ipment  and process u t i l i zed  sha l l  be  in 
accordance wi th  the  manufac turer 's  recommendat ions .   No so lvents 
sha l l  be  u t i l i zed  to  th in  the  mater ia l .  

SECTION 1016 PACKAGED DRY CONCRETE AND MORTAR 
MATERIALS:  

1016-1 Genera l  Requirements:  

Cer t i f i ca tes  o f  Compl iance,  conforming to  the  requ i rements  o f  
Subsec t ion  106.05(B)  o f  the  spec i f i ca t ions ,  sha l l  be  submi t ted  to  the 
Engineer  by  the  cont rac tor  fo r  any packaged dry concre te  o r  mor tar  
mater ia ls  used on  a  spec i f i c  p ro jec t .   The packaged dry  concre te  o r  
mor ta r  mater ia l  must be on  the cur ren t  ADOT Approved Produc ts L is t  
p r io r  to  submi t ta l  fo r  use on  the  pro jec t ,  and must be  approved fo r  the 
app l ica t ion  fo r  wh ich  i t  i s  in tended. 
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Packaged dry  concre te  and mor ta r  mater ia ls  sha l l  be  fu rn ished premixed 
in  a  d ry  s ta te  inc lud ing hydrau l ic  cement ,  f ine  aggregate ,  coarse 
aggregate ,  and o ther  ingred ien ts  as  requ i red  fo r  produc t  per formance.  
On ly  the  add i t ion  o f  mix  water  sha l l  be  requ i red  a t  the  s i te  o f  the  work .  

The cont rac tor  sha l l  submi t  p roduc t  l i te ra tu re  and Mater ia l  Sa fe ty  Data  
Sheets  (MSDS) .   The l i te ra tu re  sha l l  iden t i fy  the  recommended produc t  
use  or  app l ica t ion  fo r  wh ich  i t  i s  in tended and the  d i rec t ions  fo r  use .  

1016-1 .01 Packaging,  Label ing,  and Stor ing:  

The dry  concre te  o r  mor ta r  mater ia l  sha l l  be  packaged in  su i tab le 
conta iners  o f  such des ign  tha t  a l l  o f  the conten ts  may be read i ly  
removed,  and sha l l  be  mois tu re  res is tan t  to  prevent  p remature  hydra t ion  
o f  the  hydrau l ic  cement  in  the  mix tu re .   The conta iners  and labe l ing sha l l  
meet  the  app l icab le  U.S.  Depar tment  o f  Transpor tat ion  Mater ia l  Sh ipp ing 
Regu la t ions ,  and the  conta iners  sha l l  be o f  a  mater ia l ,  o r  l ined  wi th  a 
mater ia l ,  o f  such charac ter  as  to  res is t  any  ac t ion or  b reakdown by  the 
components .  

Each package or  conta iner  sha l l  be  c lear ly  labe led  wi th  the  produc t  
name,  type  and ident i f ica t ion  code, manufac turer 's  name,  da te  o f  
manufac ture ,  ba tch  or  lo t  number ,  and such warn ings  or  p recaut ions 
concern ing the  conten ts  as  may be  requ i red  by  Sta te  o r  Federa l  Laws 
and Regu la t ions .   Add i t iona l  in fo rmat ion  sha l l  be  e i ther  marked on  the 
package or  a t tached to  i t .   The add i t iona l  in fo rmat ion  may inc lude 
sur face prepara t ion  requ i rements ;  mix ing,  p lac ing and cur ing 
ins t ruc t ions ;  max imum amount  o f  water  to  be  used or  max imum 
recommended cons is tency ;  recommended max imum usab le work ing t ime 
"po t - l i fe "  and approx imate  cons is tency  a t  the  end o f  tha t  t ime;  and the 
a l lowab le  tempera ture  range fo r  p repara t ion  and p lacement  o f  the 
mater ia l .  

Packaged dry  concre te  o r  mor ta r  mater ia ls  sha l l  be s to red  in accordance 
wi th  the  manufac turer 's  recommendat ions  a t  a l l  t imes.   At ten t ion  is  
d i rec ted to  the  charac ter is t ic  o f  hydrau l ic  cement  mater ia ls  to hydra te  in  
the  presence o f  mo is tu re .   Any  mater ia l  wh ich shows ev idence o f  
hydra t ion  or  does  no t  appear  su i tab le  sha l l  no t  be  used. 

1016-1 .02 Direct ions for  Use:  

Use o f  packaged dry  concre te  o r  mor ta r  mater ia ls  sha l l  be  in  accordance 
wi th  the  manufac turer 's  recommendat ions  un less  o therwise  spec i f ied  or  
l imi ted  by  the  Engineer .   Use o f  packaged dry concre te  o r  mor ta r  
mater ia ls  sha l l  be  a l lowed fo r  on ly  those uses  as  shown on the  ADOT 
Approved Produc ts  L is t .  

At  the  t ime o f  mix ing,  the  packaged dry  concre te o r  mor ta r  mater ia ls  
sha l l  be  a t  a  tempera ture  wi th in  the  range a l lowed accord ing to  the 
manufac turer 's  recommendat ions  un less  o therwise  spec i f ied  or  
approved by  the  Engineer .   Any  heat ing o f  the  dry  mater ia ls  sha l l  be 
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done by  app l ica t ion  o f  ind i rec t  heat .   The manufac turer  may permi t ,  in  
the  package ins t ruc t ions,  ad jus t ing the  mix ing water  tempera ture  to 
ach ieve  tempera ture  l imi ta t ions  imposed fo r  use  o f  the  dry  concre te  o r  
mor ta r  mater ia ls .  

Immedia te ly  p r io r  to use ,  the  mix ing appara tus  sha l l  be  c lean,  p rewet ted ,  
and dra ined,  and essent ia l ly  f ree  o f  hardened concre te ,  mor ta r ,  and 
o ther  fo re ign  mater ia l  tha t  can be removed wi th a  t rowe l  o r  wi th a 
hammer ,  us ing reasonable  fo rce .   Water sha l l  be  added to the dry 
concre te  o r  mor ta r  mix  mater ia ls  and the  mater ia ls  sha l l  be  thorough ly 
mixed to  the  des i red  cons is tency  accord ing to the  manufac turer 's  
recommendat ions .   When thorough ly  mixed,  the concre te  o r  mor ta r  
mix tu re  sha l l  have a  un i form co lo r .   The amount  o f  mix ing water  may be  
var ied  to  ach ieve  the  des i red cons is tency fo r  the  proposed use;  
however ,  the  max imum recommended amount  o f  mix ing water  sha l l  no t  
be  exceeded. 

Sur faces  on  wh ich the  concre te  o r  mor ta r  mater ia l  i s  to  be  p laced sha l l  
be  f ree  o f  rus t ,  pa in t ,  o i l ,  grease,  aspha l t  and loose or  o therwise 
de le te r ious  mater ia ls .   The sur face  o f  ex is t ing concre te  sha l l  be 
roughened to  ensure  a  good bond and sha l l  be  c leaned thorough ly  wi th 
water ,  leav ing ex is t ing concre te  sa tura ted ,  bu t  f ree  o f  s tand ing water .   
An  epoxy  res in  base adhes ive  may be  requ i red  to  bond the  concre te  or  
mor ta r  mater ia l  to  the  o ld  concre te .   Any  over lay o r  inser ted  mater ia l  
wh ich  is  to be bonded to  the  under ly ing sur face sha l l  be  p laced be fore 
the  concre te  pa tch ing mater ia l  has  begun to  se t .  

The concre te  o r  mor ta r  mater ia ls  may be  drypacked,  t rowe led ,  f lowed, 
pumped or  v ib ra ted  in to p lace  un less  o therwise  recommended by the 
manufac turer  o r  spec i f ied here in .   Use o f  an  epoxy  adhes ive  fo r  bond ing 
requ i res  a d ry sur face  unless  o therwise  recommended by  the  adhes ive 
manufac turer .   The method o f  p lacement  depends on  the  app l ica t ion ,  bu t  
sha l l  be  in  accordance wi th  the  manufac turer 's  recommendat ions .  

1016-2 Packaged Dry  High-Ear ly  Strength Concrete:  

Packaged dry  h igh-ear ly  s t rength  concre te mater ia ls  fo r  use  in  bu i ld ing 
and repa i r  jobs  requ i r ing a  more  rap id  s t rength  deve lopment ,  such as 
requ i red  fo r  the  ear l ie r  remova l  o f  fo rms,  sha l l  con form to  the 
requ i rements  o f  ASTM C387. 

The compress ive  s t rength  o f  packaged h igh-ear ly  s t rength  concre te 
mater ia l  a t  th ree  days  sha l l  be  a  min imum of  2 ,500 pounds per  square  
inch .   The compress ive  st rength  a t  seven days  sha l l  be  a  min imum of  
3 ,500 pounds per  square  inch .  

When p lac ing the  mixed h igh-ear ly  s t rength  concre te  aga ins t  ex is t ing 
concre te  fo r  repa i r  o r  pa tch ing app l ica t ions ,  an  epoxy  res in base 
adhes ive  meet ing the  requ i rements  o f  Subsect ion  1015-3  o f  the 
spec i f i ca t ions  sha l l  be  app l ied  to  the  sur face  o f  the  ex is t ing concre te 
p r io r  to  p lac ing the  new concre te .  
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1016-3 Packaged Dry  Normal  St rength Concrete:  

Packaged dry  normal  s t rength  concre te  mater ia ls  for  use  in  bu i ld ing and 
repa i r  jobs  where  th icknesses  exceed 2  inches ,  sha l l  con form to  the 
requ i rements  o f  ASTM C387,  normal  we igh t  concre te .   Typ ica l  uses 
inc lude bu i ld ing or  repa i r ing s idewalks ,  s teps ,  foo t ings ,  and fo r  se t t ing 
pos ts .  

The compress ive  s t rength  o f  packaged normal s t rength  concre te 
mater ia l  a t  seven days  sha l l  be  a  min imum of  2 ,500 pounds per  square 
inch .   The compress ive s t rength  a t  28  days  sha l l  be  a min imum of  
3 ,500 pounds per  square  inch .  

When p lac ing the  mixed normal  s t rength  concrete  aga ins t  ex is t ing 
concre te  fo r  repa i r  o r  pa tch ing app l ica t ions ,  an  epoxy  res in base 
adhes ive  meet ing the  requ i rements  o f  Subsect ion  1015-3  o f  the 
spec i f i ca t ions  sha l l  be  app l ied  to  the  sur face  o f  the  ex is t ing concre te 
p r io r  to  p lac ing the  new concre te .  

1016-4 Packaged Dry  High Strength Mortar :  

Packaged dry h igh  s t rength  mor ta r  mater ia ls  fo r  use  in work  requ i r ing 
th icknesses less than 2 inches sha l l  con form to the  requ i rements  o f  
ASTM C387.   Typ ica l  uses  inc lude topp ing and pa tch ing.   High-s t rength  
mor ta r  is  o f ten  re fe r red  to  as  "sand mix . " 

The compress ive s t rength  (mor ta r  cubes)  o f  packaged h igh  s t rength  
mor ta r  mater ia l  a t  seven days  sha l l  be  a min imum of  3 ,000 pounds per 
square  inch .   The compress ive  s t rength  a t  28  days sha l l  be  a  min imum 
of  5 ,000 pounds per  square .  

When p lac ing the  mixed h igh  s t rength  mor ta r  aga ins t  ex is t ing concre te 
fo r  repa i r  o r  pa tch ing app l ica t ions ,  an  epoxy  res in  base adhes ive 
meet ing the  requ i rements  o f  Subsec t ion  1015-3  o f  the  spec i f i ca t ions 
sha l l  be  app l ied  to  the  sur face  o f  the  ex is t ing concre te  p r io r  to  p lac ing 
the  new mor ta r .  

1016-5 Packaged Dry  Rapid-Hardening Concrete:  

Packaged dry  rap id -harden ing concre te  mater ia ls  for  use  in  rap id  repa i rs 
to  hardened concre te  shal l  con form to  the  requ i rements  o f  ASTM C928.  

Aqueous so lu t ions ,  emuls ions  or  d ispers ions  may be  inc luded as  
components  o f  the  packaged mater ia ls .   The manufac turer  may spec i fy  
tha t  these l iqu ids  a re  to  rep lace  some or  a l l  o f  the  mix ing water .  

I f  the  mater ia l  con ta ins so lub le  ch lo r ides  or  other  ingred ien ts in  
su f f ic ien t  quant i ty  to  cause cor ros ion  to  s tee l  re in forcement ,  the  mater ia l  
wi l l  no t  be  acceptab le .  
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The compress ive  s t rength  o f  packaged rap id-harden ing concre te 
mater ia l  a t  th ree  hours sha l l  be  a  min imum of  500 pounds per  square 
inch .   The compress ive s t rength  a t  one day shal l  be  a min imum of  
2 ,000 pounds per  square  inch  and a t  seven days  the  compress ive 
s t rength  sha l l  no t  be  less  than 4 ,000 pounds per  square  inch .   The 
s t rength  a t  28  days  sha l l  no t  be  less  than the  s t rength  a t  seven days .  

Rap id-harden ing concre te mater ia ls  sha l l  be  tes ted in  accordance wi th  
the  s lan t  shear  requ i rements  o f  ASTM C882 by  p lac ing the  tes t  sample 
aga ins t  a  dummy sec t ion  o f  hardened Por t land cement  mor ta r .   The s lan t  
shear  tes t  samples  prepared in  th is  manner  sha l l  prov ide  a s lan t  shear 
compress ive  s t rength  o f  1 ,000 pounds per  square inch  a t  one day  and 
1 ,500 pounds per  square  inch  a t  seven days .  

The a l lowab le  length  change o f  the  rap id -harden ing concre te  mater ia l  
sha l l  be  de termined in  accordance wi th the  requ i rements  o f  ASTM C157,  
except as  mod i f ied  in ASTM C928,  Sec t ions  8 .3  and 7 .3 .   Based on  the 
lengths  o f  3 - inch  pr isms a t  th ree  hours ,  the  a l lowab le  length  inc rease 
a f te r  28  days  in  water  sha l l  be  less  than +  0 .15  percent .   The a l lowab le  
length  decrease in  a i r  a f te r  28  days  sha l l  be  less  than -  0 .15  percent .  

The rap id -harden ing concre te  sha l l  have a  s lump o f  3 inches  at  
15  minu tes  a f te r  add i t ion  o f  the  mix ing l iqu id .   When p lac ing the  mixed 
rap id -harden ing concre te  aga ins t  ex is t ing concre te  fo r  repa i r  o r  pa tch ing 
app l ica t ions ,  no  adhes ive  or  o ther  bond ing sys tem wi l l  be  necessary 
un less  requ i red  by  the  manufac turer .  

1016-6 Packaged Dry  Very  Rapid-Hardening Concrete:  

Packaged dry  very  rap id -harden ing concre te  mater ia ls  fo r  use  in  rap id 
repa i rs  to  hardened concre te  sha l l  con form to  the  requ i rements  o f  ASTM 
C928.  

Aqueous so lu t ions ,  emuls ions  or  d ispers ions  may be  inc luded as  
components  o f  the  packaged mater ia ls .   The manufac turer  may spec i fy  
tha t  these l iqu ids  a re  to  rep lace  some or  a l l  o f  the  mix ing water .  

I f  the  mater ia l  con ta ins so lub le  ch lo r ides  or  other  ingred ien ts in  
su f f ic ien t  quant i ty  to  cause cor ros ion  to  s tee l  re in forcement ,  the  mater ia l  
wi l l  no t  be  acceptab le .  

The compress ive  s t rength  o f  packaged very rap id -harden ing concre te 
mater ia l  a t  th ree  hours  sha l l  be  a min imum of  1 ,000 pounds per  square 
inch .   The compress ive s t rength  a t  one day shal l  be  a min imum of  
3 ,000 pounds per  square  inch  and a t  seven days  the  compress ive 
s t rength  sha l l  no t  be  less  than 4 ,000 pounds per  square  inch .  The 
s t rength  a t  28  days  sha l l  no t  be  less  than the  s t rength  a t  seven days .  

Very  rap id -harden ing concre te  mater ia ls  sha l l  be  tes ted  in  accordance 
wi th  the  s lan t  shear  requ i rements  o f  ASTM C882 by  p lac ing the  test  
sample  aga ins t  a  dummy sec t ion o f  hardened Port land cement  mor ta r .   
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The s lan t  shear  tes t  samples  prepared in  th is  manner  sha l l  p rov ide  a 
s lan t  shear  compress ive  s t rength  o f  1 ,000 pounds per  square  inch  a t  
one day  and 1 ,500 pounds per  square  inch  a t  seven days .  

The a l lowab le  length  change o f  the  very  rap id -harden ing concre te 
mater ia l  sha l l  be  de termined in  accordance wi th  the  requ i rements  o f  
ASTM C157,  except  as  mod i f ied  in ASTM C928,  Sec t ions  8 .3  and 7 .3 .   
Based on  the  lengths  o f  3 - inch  pr isms a t  th ree  hours ,  the  a l lowab le 
length  inc rease a f te r  28  days  in water  sha l l  be  less  than +  0 .15 percent.   
The a l lowab le  length  decrease in  a i r  a f te r  28  days  sha l l  be  less  than 
-  0 .15  percent .  

The very  rap id -harden ing concre te  sha l l  have a  s lump o f  3  inches  a t  f i ve 
minu tes  a f ter  add i t ion  o f  the  mix ing l iqu id .   When p lac ing the  mixed very 
rap id -harden ing concre te  aga ins t  ex is t ing concre te  fo r  repa i r  o r  pa tch ing 
app l ica t ions ,  no  adhes ive  or  o ther  bond ing sys tem wi l l  be  necessary 
un less  requ i red  by  the  manufac turer .  

1016-7 Packaged Dry  Rapid-Hardening Mortar :  

Packaged dry rap id -harden ing mor ta r  mater ia ls  fo r  use  in rap id  repa i rs 
to  hardened concre te  shal l  con form to  the  requ i rements  o f  ASTM C928.  

The packaged dry  rap id  harden ing mor ta r  mater ia l  sha l l  con form to  the  
same requ i rements  for  rap id  harden ing concre te  l i s ted  in 
Subsec t ion  1016-5  o f  the  spec i f i ca t ions  except  tha t  the  compress ive 
s t rength  sha l l  be  de termined on  mor ta r  cubes ,  the length  changes wi l l  
be  de termined us ing 1- inch  pr isms, and the  cons is tency a t  15  minu tes 
a f te r  mix ing wi l l  be  a  mor ta r  f low o f  100 percent ,  min imum.  

1016-8 Packaged Dry  Very  Rapid-Hardening Mortar :  

Packaged dry very  rap id-harden ing mor ta r  mater ia ls  fo r  use in rap id 
repa i rs  to  hardened concre te ,  sha l l  con form to  the  requ i rements  o f  ASTM 
C928.  

The packaged dry  very  rap id  harden ing mor ta r  mater ia l  sha l l  con form to 
the  same requ i rements  fo r  very  rap id  harden ing concre te  l i s ted  in 
Subsec t ion  1016-6  o f  the  spec i f i ca t ions  except  tha t  the  compress ive 
s t rength  sha l l  be  de termined on  mor ta r  cubes ,  the length  changes wi l l  
be  de termined us ing 1- inch  pr isms,  and the  cons istency  a t  f i ve  minu tes  
a f te r  mix ing wi l l  be  a  mor ta r  f low o f  100 percent ,  min imum.  

SECTION 1017 NONSHRINK GROUT MATERIALS:  

1017-1 Genera l  Requirements:  

Cer t i f i ca tes  o f  Compl iance,  conforming to  the  requ i rements  o f  
Subsec t ion  106.05  o f  the  spec i f i ca t ions ,  sha l l  be  submi t ted  to  the 
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Engineer  by  the  cont rac tor  fo r  any  nonshr ink  grou t  mater ia ls  used on  a 
spec i f i c  p ro jec t .   On ly  nonshr ink  mater ia ls  shown on the  Depar tment ’s  
Approved Produc ts  L is t  (APL)  wi l l  be  a l lowed fo r  use .   Cop ies  o f  the 
most  cur ren t  vers ion  o f  the  APL are  ava i lab le  on  the  in te rne t  f rom the 
ADOT Research  Center ,  th rough i ts  Produc t  Eva lua t ion  Program.   The 
nonshr ink  grou t  mater ia l  must  be  approved for  the  use  or  app l ica t ion  fo r  
wh ich  i t  i s  in tended and sha l l  meet  the  requ i rements  o f  ASTM C1107, 
un less  o therwise  spec i f ied  here in .  

The cont rac tor  sha l l  submi t  p roduc t  l i te ra tu re  and Mater ia l  Sa fe ty  Data  
Sheets  (MSDS) .   The l i te ra tu re  sha l l  iden t i fy  the  recommended produc t  
use  or  app l ica t ion  fo r  wh ich  i t  i s  in tended,  and the  d i rec t ion  for  use .  

Nonshr ink grou t  mater ia ls  sha l l  be fu rn ished premixed in  a  d ry  s ta te 
inc lud ing hydrau l ic  cement ,  f ine  aggregate ,  and o ther  ingred ien ts  as 
requ i red  fo r  grou t  per fo rmance.   On ly  the  add i t ion o f  mix  water  sha l l  be  
requ i red  a t  the  s i te  o f  the work .  

1017-2 Packaging,  Label ing,  and Stor ing:  

The nonshr ink  grou t  mater ia ls  sha l l  be packaged in su i tab le conta iners 
o f  such des ign  tha t  a l l  o f  the  conten ts may be  read i ly  removed,  and sha l l  
be  mois tu re  res is tan t  to  p revent  p remature  hydra t ion  o f  the  hydrau l ic  
cement  in  the  grou t  mix ture .   The conta iners  and labe l ing sha l l  meet the 
app l icab le  U.S.  Depar tment  o f  Transpor ta t ion Mater ia l  Sh ipp ing 
Regu la t ions ,  and the  conta iners  sha l l  be o f  a  mater ia l ,  o r  l ined  wi th  a 
mater ia l ,  o f  such charac ter  as  to  res is t  any  ac t ion or  b reakdown by  the 
components .  

Each package or  conta iner  sha l l  be  c lear ly  labe led  wi th  the  produc t 
name,  type  and ident i f ica t ion  code, manufac turer 's  name,  da te  o f  
manufac ture ,  ba tch  or  lo t  number ,  and such warn ings  or  p recaut ions 
concern ing the  conten ts  as  may be  requ i red  by  Sta te  o r  Federa l  Laws 
and Regu la t ions .   Add i t iona l  in fo rmat ion  sha l l  be  e i ther  marked on  the 
package or  a t tached to  i t .   The add i t iona l  in fo rmat ion  may inc lude 
sur face prepara t ion  requ i rements ;  mix ing,  p lac ing and cur ing 
ins t ruc t ions ;  max imum amount  o f  water  to  be  used or  max imum 
recommended cons is tency ;  un i t  we igh t  and y ie ld  a t  max imum 
recommended water  conten t  o r  max imum cons is tency ;  recommended 
max imum usab le work ing t ime,  a lso ca l led "po t - l i fe , "  and approx imate 
cons is tency a t  the  end o f  tha t  t ime;  and the  a l lowable  tempera ture  range 
fo r  p repara t ion  and p lacement  o f  the  mater ia l .  

Nonshr ink grou t  mater ia ls  sha l l  be s to red  in accordance wi th  the 
manufac turer 's  recommendat ions  a t  a l l  t imes.   At ten t ion  is  d i rec ted  to 
the  charac ter is t ic  o f  hydrau l ic  cement mater ia ls  to  hydra te  in  the 
presence o f  mo is tu re .   Any  mater ia l  wh ich shows ev idence o f  hydra t ion 
or  does  no t  appear  su i table  sha l l  no t  be  used.  
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1017-3 Direct ions for  Use:  

Use o f  nonshr ink  grou t  mater ia ls  sha l l  be  in accordance wi th  the 
manufac turer 's  recommendat ions  un less  o therwise spec i f ied  or  l imi ted 
by  the  Engineer .   Use o f  nonshr ink  grou t  mater ia ls  sha l l  be  a l lowed fo r  
on ly  those uses  as  shown on the  ADOT Approved Produc ts  L is t .  

At  the  t ime o f  mix ing,  the  nonshr ink  grou t  mater ia ls  sha l l  be  a t  a 
tempera ture  wi th in  the  range a l lowed accord ing to  the  manufac turer 's  
recommendat ions  un less o therwise  spec i f ied  or  approved by  the 
Engineer .   Any  heat ing o f  the  dry  mater ia ls  sha l l  be  done by  app l ica t ion 
o f  ind i rec t  heat .   The manufac turer  may permi t ,  in  the  package 
ins t ruc t ions ,  ad jus t ing the  mix ing water  tempera ture  to  ach ieve 
tempera ture  l imi ta t ions  imposed fo r  use  o f  the  grou t  mater ia ls .  

Immedia te ly  p r io r  to  use,  the  grou t  mix ing appara tus  sha l l  be  c lean,  
p rewet ted ,  and dra ined, and essent ia l ly  f ree  o f  hardened grou t  and o ther 
fo re ign  mater ia l  tha t  can be  removed wi th  a  t rowe l  o r  wi th  a  hammer ,  
us ing reasonab le  e f fo r t .   Water  sha l l  be  added to  the  grou t  mater ia ls  and 
the  grou t  sha l l  be  thorough ly  mixed to  the  des i red  cons is tency  accord ing 
to  the  manufac turer 's  recommendat ions .   When thorough ly  mixed,  the 
nonshr ink  grou t  mix tu re  sha l l  have a  un i fo rm co lo r .   The amount  o f  
mix ing water  may be  var ied  to  ach ieve  the  des i red cons is tency  fo r  the 
proposed use;  however ,  the  max imum recommended amount o f  mix ing 
water  sha l l  no t  be  exceeded. 

Sur faces  on  wh ich  the  nonshr ink  grou t  mater ia l  i s  to  be  p laced sha l l  be 
f ree  o f  rus t ,  pa in t ,  o i l ,  grease,  aspha l t  and loose or  o therwise 
de le te r ious  mater ia ls .   The sur face  o f  ex is t ing concre te  sha l l  be 
roughened to  ensure  a  good bond and sha l l  be  c leaned thorough ly  wi th 
water ,  leav ing ex is t ing concre te  sa tura ted ,  bu t  f ree  o f  s tand ing water .   
Any  over lay  o r  inser ted  mater ia l  wh ich  is  to  be  bonded to  the  under ly ing 
sur face  sha l l  be  p laced be fore  the  nonshr ink  grou t  mater ia l  has  begun 
to  se t .  

The nonshr ink  grou t  mater ia ls  may be  drypacked,  t rowe led ,  f lowed, 
pumped or  v ib ra ted  in to p lace  un less  o therwise  recommended by the 
manufac turer .   The method o f  p lacement  depends on  the  app l ica t ion ,  bu t  
sha l l  be  in  accordance wi th  the  manufac turer 's  recommendat ions .  

1017-4 Nonshr ink Grout  Mater ia l  Requirements:  

Nonshr ink  grou t  mater ia ls  p laced aga ins t  ex is t ing concre te  sha l l  be 
tes ted  in  accordance wi th  the  s lan t  shear  requ i rements  o f  ASTM C882 
by  p lac ing nonshr ink grou t  aga ins t  a  dummy sec t ion  o f  hardened 
Por t land cement  mor ta r .   The s lan t  shear  tes t  samples  prepared in  th is  
manner  sha l l  p rov ide a  s lan t  shear  compress ive  s t rength  o f  
1 ,000 pounds per  square inch  a t  seven days  and 1 ,500 pounds per 
square  inch  a t  28  days .  
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The Vica t  t ime o f  se t  fo r  the  mater ia l  sha l l  be  de termined in  accordance 
wi th  AASHTO T 131.   The t ime o f  se t  sha l l  be  wi th in  25  percent or  
10  minu tes  o f  the  t ime o f  se t  spec i f ied  by  the  manufac turer ,  wh ichever 
is  grea ter .   The t ime o f  f ina l  se t t ing sha l l  be  a  maximum of  e igh t  hours .  

The compress ive  s t rength  sha l l  be  de termined in  accordance wi th  the 
requ i rements  o f  ASTM C1107.   The min imum compress ive  s t rength  at  
seven days  sha l l  be  2 ,500 pounds per  square  inch  and the  min imum 
compress ive  s t rength  a t  28  days  sha l l  be  5 ,000 pounds per  square  inch.   
Nonshr ink  grou ts wi th  h igh  ear ly  s t rength  deve lopment  as  s ta ted  by  the 
manufac turer  wi l l  be  tes ted  fo r  con formance to the  manufac turer 's  
c la ims.   The compress ive  s t rength  o f  nonshr ink  grout  mater ia l  a t  28  days 
sha l l  be  equa l  to  o r  grea ter  than the  28  day  compress ive  s t rength  
requ i rement  o f  the  concrete  to  be  pa tched. 

The expans ion percent fo r  the  nonshr ink grou t  mater ia l  sha l l  be 
de termined in  accordance wi th  the  requ i rements  o f  ASTM C1107.   The  
max imum expans ion sha l l  be  0 .4  percent when measured a t  3 ,  14 ,  and 
28  days .   The percent  shr inkage a t  28  days  sha l l  be  zero .  
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	109.02 Scope of Payment:
	109.03 Compensation for Altered Quantities:
	109.04 Adjustments in the Contract Price:
	109.05 Eliminated Items:
	109.06 Partial Payments and Retention:
	109.07 Partial Payment for Material on Hand:
	109.08 Blank:
	109.09 Acceptance and Final Payment:
	109.10 Lump Sum Payment for Structures:
	109.11 Statistical Acceptance:


	DIVISION II - GRADING
	SECTION 201 CLEARING AND GRUBBING:
	201-1 Description:
	201-2 Blank:
	201-3 Construction Requirements:
	201-3.01 Clearing and Grubbing:
	201-3.02 Removal and Disposal of Materials:

	201-4 Method of Measurement:
	201-5 Basis of Payment:

	SECTION 202 REMOVAL OF STRUCTURES AND OBSTRUCTIONS:
	202-1 Description:
	202-2 Blank:
	202-3 Construction Requirements:
	202-3.01 General:
	202-3.02 Removal of Pipe:
	202-3.03 Removal of Pavement:
	202-3.04 Removal of Miscellaneous Concrete:
	202-3.05 Removal of Bridges:
	202-3.06 Removal of Signs and Delineators:
	202-3.07 Removal of Embankment Curb:
	202-3.08 Removal of Fence:
	202-3.09 Removal of Guardrail:
	202-3.10 Removal of Asbestos Material and Asbestos Concrete Pipe
	202-3.11 Removal of Lead-Based Striping and Paint Material

	202-4 Method of Measurement:
	202-5 Basis of Payment:

	SECTION 203 EARTHWORK:
	203-1 Description:
	203-2  General:
	203-2.01  Earthwork Adjustments:

	203-3 Roadway Excavation:
	203-3.01 Description:
	203-3.02 Blank:
	203-3.03 Construction Requirements:
	203-3.04 Method of Measurement:
	203-3.05 Basis of Payment:

	203-4 Drainage Excavation:
	203-4.01 Description:
	203-4.02 Blank:
	203-4.03 Construction Requirements:
	203-4.04 Method of Measurement:
	203-4.05 Basis of Payment:

	203-5 Structural Excavation and Structure Backfill:
	203-5.01 Description:
	203-5.02 Materials:
	203-5.03 Construction Requirements:
	203-5.04 Method of Measurement:
	203-5.05 Basis of Payment:

	203-6 Grader Ditch:
	203-6.01 Description:
	203-6.02 Blank:
	203-6.03 Construction Requirements:
	203-6.04 Method of Measurement:
	203-6.05 Basis of Payment:

	203-7 Crown Ditches:
	203-7.01 Description:
	203-7.02 Blank:
	203-7.03 Construction Requirements:
	203-7.04 Method of Measurement:
	203-7.05 Basis of Payment:

	203-8 Crown Dike:
	203-8.01 Description:
	203-8.02 Blank:
	203-8.03 Construction Requirements:
	203-8.04 Method of Measurement:
	203-8.05 Basis of Payment:

	203-9 Borrow:
	203-9.01 Description:
	203-9.02 Materials:
	203-9.03 Construction Requirements:
	203-9.04 Method of Measurement:
	203-9.05 Basis of Payment:

	203-10 Embankment Requirements:
	203-10.01 Description:
	203-10.02 Embankment Materials:
	203-10.03 Embankment Construction Requirements:
	203-10.04 Blank:
	203-10.05 Basis of Payment:

	203-11 Shoulder Build-Up:
	203-11.01 Description:
	203-11.02 Materials:
	203-11.03 Construction Requirements:
	203-11.04 Method of Measurement:
	203-11.05 Basis of Payment:


	SECTION 204 RESHAPING AND GRADING EXISTING IMPROVEMENTS:
	204-1 Description:
	204-2 Blank:
	204-3 Construction Requirements:
	204-4 Method of Measurement:
	204-5 Basis of Payment:

	SECTION 205 GRADING ROADWAY FOR PAVEMENT:
	205-1 Description:
	205-2 Blank:
	205-3 Construction Requirements:
	205-3.01 General:
	205-3.02 Excavation:
	205-3.03 Embankment:
	205-3.04 Compacting and Finishing:

	205-4 Method of Measurement:
	205-5 Basis of Payment:

	SECTION 206 FURNISH WATER SUPPLY:
	206-1 Description:
	206-2 Blank:
	206-3 Construction Requirements:
	206-4 Method of Measurement:
	206-5 Basis of Payment:

	SECTION 207 DUST PALLIATIVE:
	207-1 Description:
	207-2 Blank:
	207-3 Construction Requirements:
	207-4 Method of Measurement and Basis of Payment:

	SECTION 208 SEPARATION GEOTEXTILE FABRIC:
	208-1 Description:
	208-2 Materials:
	208-2.01 Geotextile Fabric:
	208-2.02 Fabric Packaging, Handling, and Storage:

	208-3 Construction Requirements:
	208-3.01 Weather Limitations:
	208-3.02 Equipment:
	208-3.03 Surface Preparation:
	208-3.04 Fabric Placement:
	208-3.05 Placement and Compaction of Aggregate:

	208-4 Method of Measurement:
	208-5 Basis of Payment:


	DIVISION III - SUBGRADE, SUBBASES, AND BASES
	SECTION 301 LIME TREATED SUBGRADE:
	301-1 Description:
	301-2 Materials:
	301-2.01 Lime:
	301-2.02 Water:
	301-2.03 Bituminous Material for Curing Seal:

	301-3 Construction Requirements:
	301-3.01 Preparation of Roadbed:
	301-3.02 Application of Lime:
	301-3.03 Mixing:
	301-3.04 Compaction and Finishing:
	301-3.05 Curing:
	301-3.06 Safety Program:

	301-4 Method of Measurement:
	301-5 Basis of Payment:

	SECTION 302 CEMENT TREATED SUBGRADE:
	302-1 Description:
	302-2 Materials:
	302-2.01 In-place Material:
	302-2.02 Hydraulic Cement and Water:
	302-2.03 Bituminous Material for Curing Seal:

	302-3 Construction Requirements:
	302-3.01 Preparation of Roadbed:
	302-3.02 Application of Cement:
	302-3.03 Mixing:
	302-3.04 Compaction and Finishing:
	302-3.05 Operation Time Requirement:
	302-3.06 Curing:

	302-4 Method of Measurement:
	302-5 Basis of Payment:

	SECTION 303 AGGREGATE SUBBASES AND AGGREGATE BASES:
	303-1 Description:
	303-2 Materials:
	303-3 Construction Requirements:
	303-3.01 Placement:
	303-3.02 Compaction:
	303-3.03 Finishing:

	303-4 Method of Measurement:
	303-5 Basis of Payment:

	SECTION 304 CEMENT TREATED BASE:
	304-1 Description:
	304-2 Materials:
	304-2.01 Aggregate:
	304-2.02 Hydraulic Cement and Water:
	304-2.03 Bituminous Material for Curing Seal:
	304-2.04 Mix Design:

	304-3 Construction Requirements:
	304-3.01 Preparation of Subgrade:
	304-3.02 Mixing:
	304-3.03 Compacting and Finishing:
	304-3.04 Operation Time Requirement:
	304-3.05 Construction Joints:
	304-3.06 Curing Seal:
	304-3.07 Cement Treated Base Strength Tests:

	304-4 Method of Measurement:
	304-5 Basis of Payment:

	SECTION 305 LEAN CONCRETE BASE:
	305-1 Description:
	305-2 Materials:
	305-2.01 Hydraulic Cement and Water:
	305-2.02 Aggregate:
	305-2.03 Admixtures:
	305-2.04 Curing Compound:

	305-3 Construction Requirements:
	305-3.01 Preparation of Subgrade, Subbase, or Base:
	305-3.02 Forming:
	305-3.03 Proportioning:
	305-3.04 Mixing:
	305-3.05 Consistency:
	305-3.06 Weather Limitations:
	305-3.07 Joints:
	305-3.08 Placing and Finishing:
	305-3.09 Curing:
	305-3.10 Production Lot:
	305-3.11 Compressive Strength:
	305-3.12 Opening to Traffic:
	305-3.13 Lean Concrete Base Thickness:

	305-4 Method of Measurement:
	305-5 Basis of Payment:

	SECTION 306 GEOGRID BASE REINFORCEMENT:
	306-1 Description:
	306-2 Materials:
	306-2.01 Geogrid Materials:
	306-2.02 Geogrid Packaging, Handling, and Storage:

	306-3 Construction Requirements:
	306-3.01 Weather Limitations:
	306-3.02 Equipment:
	306-3.03 Surface Preparation:
	306-3.04 Geogrid Placement:
	306-3.05 Placing and Compacting Aggregate Fill:

	306-4 Method of Measurement:
	306-5 Basis of Payment:

	SECTION 307 GEOCOMPOSITE EDGE DRAIN:
	307-1 Description:
	307-2 Materials:
	307-2.01 Geocomposite Edge Drain:
	307-2.02 Geocomposite Packaging, Handling, and Storage:

	307-3 Construction Requirements:
	307-3.01 Weather Limitations:
	307-3.02 Equipment:
	307-3.03 General:
	307-3.04 Construction Method:
	307-3.05 Damage to Pavement:

	307-4 Method of Measurement:
	307-5 Basis of Payment:


	DIVISION IV - SURFACE TREATMENTS AND PAVEMENTS
	SECTION 401 PORTLAND CEMENT CONCRETE PAVEMENT:
	401-1 Description:
	401-2 Materials:
	401-3 Construction Requirements:
	401-3.01 General:
	401-3.02 Pavement Base:
	401-3.03 Forming:
	401-3.04 Placing and Finishing:
	401-3.05 Joints:
	401-3.06 Joint Construction:
	401-3.07 Opening Pavement to Traffic:

	401-4 Pavement Evaluation and Remedial Measures:
	401-4.01 Pavement Surface Texture:
	401-4.02 Pavement Smoothness:
	401-4.03 Pavement Cracks:
	401-4.04 Pavement Thickness:

	401-5 Method of Measurement:
	401-6 Basis of Payment:

	SECTION 402 PORTLAND CEMENT CONCRETE PAVEMENT REPAIRS:
	402-1 Description:
	402-2 Spall Repairs:
	402-2.01 Description:
	402-2.02 Material Requirements:
	402-2.03 Construction Requirements:
	402-2.04 Method of Measurement:
	402-2.05 Basis of Payment:

	402-3 Full Depth Slab Repairs:
	402-3.01 Description:
	402-3.02 Material Requirements:
	402-3.03 Construction Requirements:
	402-3.04 Method of Measurement:
	402-3.05 Basis of Payment:

	402-4 Pavement Grinding:
	402-4.01 Description:
	402-4.02 Blank:
	402-4.03 Construction Requirements:
	402-4.04 Method of Measurement:
	402-4.05 Basis of Payment:

	402-5 Pavement Grooving:
	402-5.01 Description:
	402-5.02 Blank:
	402-5.03 Construction Requirements:
	402-5.04 Method of Measurement:
	402-5.05 Basis of Payment:

	402-6 Joint and Crack Repair:
	402-6.01 Description:
	402-6.02 Material Requirements:
	402-6.03 Construction Requirements:
	402-6.04 Method of Measurement:
	402-6.05 Basis of Payment:

	402-7 Edge Sealing:
	402-7.01 Description:
	402-7.02 Materials:
	402-7.03 Construction Requirements:
	402-7.04 Method of Measurement:
	402-7.05 Basis of Payment:


	SECTION 403 ASPHALTIC CONCRETE HOT PLANT REQUIREMENTS:
	403-1 Description:
	403-2 Requirements:
	403-3 Measurement and Payment:

	SECTION 404 BITUMINOUS TREATMENTS:
	404-1 Description:
	404-2 Materials:
	404-2.01 Bituminous Materials:
	404-2.02 Aggregate Materials:

	404-3 Construction Requirements:
	404-3.01 Seasonal and Weather Limitations:
	404-3.02 Equipment:
	404-3.03 Traffic Control:
	404-3.04 Preparation of the Surface:
	404-3.05 Application of Bituminous Material:
	404-3.06 Application of Blotter Material:
	404-3.07 Joints:

	404-4 Prime Coat:
	404-5 Tack Coat:
	404-6 Fog Coat:
	404-7 Chip Seal Coat:
	404-7.01 General:
	404-7.02 Pre-Activity Walkthrough:
	404-7.03 Application of Cover Material:
	404-7.04 Rolling Cover Material:
	404-7.05 Minimum Traffic-Free Period:
	404-7.06 Removal of Loose Cover Material:
	404-7.07 Fog Coat on New Chip Seals:
	404-7.08 Chip Seal Test Strip:
	404-7.09 Contractor Quality Control:

	404-8 Method of Measurement:
	404-9 Basis of Payment:

	SECTION 405 BLANK:
	SECTION 406 BLANK:
	SECTION 407 ASPHALTIC CONCRETE FRICTION COURSE:
	407-1 Description:
	407-2 Asphaltic Concrete Mix Design:
	407-3 Materials:
	407-3.01 Mineral Aggregate:
	407-3.02 Mineral Admixture:
	407-3.03 Bituminous Material:

	407-4 Mix Design:
	407-5 Mix Design Revisions:
	407-6 Acceptance of Materials:
	407-6.01 General:
	407-6.02 Mineral Aggregate:
	407-6.03 Asphaltic Concrete:
	407-6.04 Material Spread:

	407-7 Construction Requirements:
	407-7.01 Quality Control:
	407-7.02 Stockpiling:
	407-7.03 Proportioning, Drying, Heating, and Mixing:
	407-7.04 Placing and Finishing:
	407-7.05 Joints:
	407-7.06 Compaction:
	407-7.07 Compacting Miscellaneous Items and Surfaces:
	407-7.08 Smoothness and Surface Tolerances:
	407-7.09 Acceptance:

	407-8 Method of Measurement:
	407-9 Basis of Payment:

	SECTION 408 COLD RECYCLING (BITUMINOUS SURFACE)
	408-1 Description:
	408-2 Cold Recycle Material:
	408-2.01 Reclaimed Asphalt Pavement (RAP):
	408-2.02 Recycling Additive:
	408-2.03 Engineered Emulsion for Cold Recycling:
	408-2.04 Water:
	408-2.05 Fog Coat:

	408-3 Mix Designs:
	408-3.01 Mix Design for Cold In-Place Recycled Material:
	408-3.02 Mix Design for Cold Central Plant Recycled Material:

	408-4 Equipment:
	408-4.01 Cold In-Place Recycling Train Requirements:
	408-4.02 Cold Central Plant Recycling Requirements:
	408-4.03 Haul Trucks:
	408-4.04 Mechanical Spreader:
	408-4.05 Slurry Mixing and Storage Tanks:
	408-4.06 Material Transfer Vehicle/Windrow Elevator:
	408-4.07 Paver Requirements:
	408-4.08 Compaction Roller Requirements:
	408-4.09 Water Truck:
	408-4.10 Fog Sealing and Blotter Sand Spreading Equipment:

	408-5 Just-in-Time Training:
	408-6 Pre-Cold Recycling Meeting:
	408-6.01 Cold Recycling Operations Plan:
	408-6.02 Cold Recycling Quality Control Submittal:

	408-7 Construction Requirements:
	408-7.01 Pre-Construction Investigation:
	408-7.02 Road Preparation:
	408-7.03 Application of Recycling Additive:
	408-7.04 Addition of Engineered Emulsion:
	408-7.05 Addition of Water:
	408-7.06 Metering and Proportioning:
	408-7.07 Processing and Placement:
	408-7.08 Compaction
	408-7.09 Fog Sealing and Blotter Material Application:
	408-7.10 Opening to Traffic:
	408-7.11 Maintenance:
	408-7.12 Curing:
	408-7.13 Secondary Compaction:
	408-7.14 Preparation for Surface Treatment:
	408-7.15 Placement Dates and Weather Requirements:

	408-8 Test Strip:
	408-9 Quality Control and Production Documentation:
	408-9.01 Contractor Quality Control:
	408-9.02 Cold Recycling Production Documentation:

	408-10 Acceptance:
	408-10.01 Emulsion Content:
	408-10.02 Compaction and Moisture Content:
	408-10.03 Surface Requirements and Tolerances:

	408-11 Method of Measurement:
	408-12 Basis of Payment:

	SECTION 409 ASPHALTIC CONCRETE (MISCELLANEOUS STRUCTURAL):
	409-1 Description:
	409-2 Materials:
	409-2.01 Mineral Aggregate:
	409-2.02 Bituminous Material:
	409-2.03 Mineral Admixture:
	409-2.04 Mix Design:
	409-2.05 Sampling and Testing:

	409-3 Construction Requirements:
	409-3.01 General:
	409-3.02 Compaction:
	409-3.03 Acceptance:

	409-4 Method of Measurement:
	409-5 Basis of Payment:
	409-5.01 General:
	409-5.02 Reduction for Noncompliance:


	SECTION 410 ASPHALT-RUBBER STRESS-ABSORBING MEMBRANE:
	410-1 Description:
	410-2 Materials:
	410-2.01 Tack Coat:
	410-2.02 Asphalt-Rubber:
	410-2.03 Cover Material:

	410-3 Construction Requirements:
	410-3.01 General:
	410-3.02 Application of the Asphalt-Rubber Stress-Absorbing Membrane:
	410-3.03 Application of Cover Material:
	410-3.04 Rolling:
	410-3.05 Traffic:
	410-3.06 Removing Loose Cover Material:
	410-3.07 Placement of Asphaltic Concrete:

	410-4 Method of Measurement:
	410-5 Basis of Payment:

	SECTION 411 ASPHALTIC CONCRETE FRICTION COURSE (MISCELLANEOUS):
	411-1 Description:
	411-2 Materials:
	411-2.01 Mineral Aggregate:
	411-2.02 Mineral Admixture:
	411-2.03 Bituminous Material:
	411-2.04 Proportions:
	411-2.05 Sampling and Testing:

	411-3 Construction Requirements:
	411-3.01 General:
	411-3.02 Compaction:
	411-3.03 Acceptance:

	411-4 Method of Measurement:
	411-5 Basis of Payment:
	411-5.01 General:
	411-5.02 Reduction for Noncompliance:


	SECTION 412 PAVEMENT FABRIC INTERLAYER:
	412-1 Description:
	412-2 Materials:
	412-2.01 Pavement Fabric:
	412-2.02 Asphalt Binder Coat:
	412-2.03 Blotter Material:
	412-2.04 Fabric Packaging, Handling, and Storing:

	412-3 Construction Requirements:
	412-3.01 Weather Limitations:
	412-3.02 Equipment:
	412-3.03 Surface Preparation:
	412-3.04 Application of the Asphalt Binder Coat:
	412-3.05 Fabric Placement:
	412-3.06 Application of Blotter Materials:
	412-3.07 Placement of the Asphaltic Concrete:

	412-4 Method of Measurement:
	412-5 Basis of Payment:

	SECTION 413 ASPHALTIC CONCRETE (ASPHALT-RUBBER):
	413-1 Description:
	413-2 Asphaltic Concrete Mix Design Criteria:
	413-3 Materials:
	413-3.01 Mineral Aggregate:
	413-3.02 Mineral Admixture:
	413-3.03 Bituminous Material:
	413-3.04 Blotter Material:

	413-4 Mix Design:
	413-5 Mix Design Revisions:
	413-6 Acceptance of Materials:
	413-6.01 General:
	413-6.02 Mineral Aggregate:
	413-6.03 Asphaltic Concrete:

	413-7 Construction Requirements:
	413-7.01 Quality Control:
	413-7.02 Stockpiling:
	413-7.03 Proportioning, Drying, Heating, and Mixing:
	413-7.04 Placing and Finishing:
	413-7.05 Joints:
	413-7.06 Compaction:
	413-7.07 Compacting Miscellaneous Items and Surfaces:
	413-7.08 Smoothness and Surface Tolerances:
	413-7.09 Acceptance:

	413-8 Method of Measurement:
	413-9 Basis of Payment:

	SECTION 414 ASPHALTIC CONCRETE FRICTION COURSE (ASPHALT-RUBBER):
	414-1 Description:
	414-2 Asphaltic Concrete Mix Design Criteria:
	414-3 Materials:
	414-3.01 Mineral Aggregate:
	414-3.02 Mineral Admixture:
	414-3.03 Bituminous Material:

	414-4 Mix Design:
	414-5 Mix Design Revisions:
	414-6 Acceptance of Materials:
	414-6.01 General:
	414-6.02 Mineral Aggregate:
	414-6.03 Asphaltic Concrete:
	414-6.04 Material Spread:

	414-7 Construction Requirements:
	414-7.01 Quality Control:
	414-7.02 Stockpiling:
	414-7.03 Proportioning, Drying, Heating, and Mixing:
	414-7.04 Placing and Finishing:
	414-7.05 Joints:
	414-7.06 Compaction:
	414-7.07 Compacting Miscellaneous Items and Surfaces:
	414-7.08 Smoothness and Surface Tolerances:
	414-7.09 Acceptance:

	414-8 Method of Measurement:
	414-9 Basis of Payment:

	SECTION 415 ASPHALTIC CONCRETE (ASPHALT-RUBBER) - END PRODUCT:
	415-1 Description:
	415-2 Asphaltic Concrete Mix Design Criteria:
	415-3 Materials:
	415-3.01 Mineral Aggregate Source:
	415-3.02 Mineral Aggregate:
	415-3.03 Mineral Admixture:
	415-3.04 Bituminous Material:
	415-3.05 Blotter Material:

	415-4 Mix Design:
	415-5 Contractor Quality Control:
	415-6 Construction Requirements:
	415-7 Acceptance of Materials:
	415-7.01 General:
	415-7.02 Sand Equivalent, Fractured Coarse Aggregate Particles, and Uncompacted Void Content of Mineral Aggregate:
	415-7.03 Material Spread:
	415-7.04 Gradation, Asphalt-Rubber Content, and Effective Voids:
	415-7.05 Compaction:
	415-7.06 Smoothness and Surface Tolerances:

	415-8 Method of Measurement:
	415-9 Basis of Payment:

	SECTION 416 ASPHALTIC CONCRETE - END PRODUCT:
	416-1 Description:
	416-2 Asphaltic Concrete Mix Design Criteria:
	416-3 Materials:
	416-3.01 Mineral Aggregate:
	416-3.02 Mineral Admixture:
	416-3.03 Bituminous Material:
	416-3.04 Reclaimed Asphalt Pavement (RAP):
	416-3.05 Warm Mix Asphalt Technologies:

	416-4 Mix Design:
	416-5 Contractor Quality Control:
	416-6 Construction Requirements:
	416-7 Acceptance:
	416-7.01 General:
	416-7.02 Sand Equivalent, Fractured Coarse Aggregate Particles, and Uncompacted Void Content of Mineral Aggregate:
	416-7.03 Material Spread:
	416-7.04 Gradation, Asphalt Cement Content, Effective Voids and Stability:
	416-7.05 Compaction:
	416-7.06 Smoothness and Surface Tolerances:

	416-8 Method of Measurement:
	416-9 Basis of Payment:

	SECTION 417 ASPHALTIC CONCRETE (END PRODUCT) SHRP VOLUMETRIC MIX:
	417-1 Description:
	417-2 Asphaltic Concrete Mix Design Criteria:
	417-3 Materials:
	417-3.01 Mineral Aggregate:
	417-3.02 Mineral Admixture:
	417-3.03 Bituminous Material:
	417-3.04 Reclaimed Asphalt Pavement (RAP):
	417-3.05 Warm Mix Asphalt Technologies:

	417-4 Mix Design:
	417-5 Contractor Quality Control:
	417-6 Construction Requirements:
	417-7 Acceptance:
	417-7.01 General:
	417-7.02 Sand Equivalent, Fractured Coarse Aggregate Particles, and Uncompacted Void Content of Mineral Aggregate:
	417-7.03 Material Spread:
	417-7.04 Gradation, Asphalt Cement Content, and Effective Voids:
	417-7.05 Compaction:
	417-7.06 Smoothness and Surface Tolerances:

	417-8 Method of Measurement:
	417-9 Basis of Payment:


	DIVISION V - DRAINAGE FACILITIES
	SECTION 501 PIPE CULVERT AND STORM DRAINS:
	501-1 Description:
	501-2 Materials:
	501-2.01 All Pipe Except Nonreinforced, Cast-In-Place:
	501-2.02 Nonreinforced, Cast-In-Place:

	501-3 Construction Requirements:
	501-3.01 Preparation of Foundations, Trenches, and Embankments:
	501-3.02 Bedding:
	501-3.03 Installation:
	501-3.04 Backfilling and Compacting:
	501-3.05 Filter Material:
	501-3.06 Encasement of Pipe:
	501-3.07 Nonreinforced, Cast-In-Place Concrete Pipe:
	501-3.08 Post Installation Inspection of Thermoplastic Pipe:

	501-4 Method of Measurement:
	501-5 Basis of Payment:

	SECTION 502 STRUCTURAL PLATE PIPE, PIPE-ARCHES, AND ARCHES:
	502-1 Description:
	502-2 Materials:
	502-3 Construction Requirements:
	502-4 Method of Measurement:
	502-5 Basis of Payment:

	SECTION 503 CONCRETE CATCH BASINS:
	503-1 Description:
	503-2 Materials:
	503-2.01 Concrete:
	503-2.02 Reinforcing Steel:
	503-2.03 Masonry Mortar:
	503-2.04 Structural Steel:

	503-3 Construction Requirements:
	503-3.01 Catch Basins:
	503-3.02 Reconstruct Catch Basins:
	503-3.03 Frame and Grate:

	503-4 Method of Measurement:
	503-5 Basis of Payment:

	SECTION 504 STANDPIPES:
	504-1 Description:
	504-2 Materials:
	504-2.01 Concrete:
	504-2.02 Concrete Pipe:
	504-2.03 Mortar:
	504-2.04 Metal Covers:
	504-2.05 Metal Gates:

	504-3 Construction Requirements:
	504-4 Method of Measurement:
	504-5 Basis of Payment:

	SECTION 505 MANHOLES:
	505-1 Description:
	505-2 Materials:
	505-2.01 Concrete:
	505-2.02 Reinforcing Steel:
	505-2.03 Brick:
	505-2.04 Mortar:
	505-2.05 Frames and Covers:

	505-3 Construction Requirements:
	505-3.01 Manhole:
	505-3.02 Frame and Cover for Manhole:
	505-3.03 Reset Manhole Frame and Cover:

	505-4 Method of Measurement:
	505-5 Basis of Payment:

	SECTION 506 UNDERDRAINS:
	506-1 Description:
	506-2 Materials:
	506-2.01 Pipe Materials:
	506-2.02 Underdrain Outlets and Risers:
	506-2.03 Drain Aggregate:
	506-2.04 Drainage Geotextile Fabric:

	506-3 Construction Requirements:
	506-3.01 General:
	506-3.02 Weather Limitations:
	506-3.03 Fabric Placement:
	506-3.04 Underdrain Construction Details:

	506-4 Method of Measurement:
	506-5 Basis of Payment:

	SECTION 507 EDGE DRAINS:
	507-1 Description:
	507-2 Materials:
	507-2.01 Pipe Materials:
	507-2.02 Treated Permeable Material:

	507-3 Construction Requirements:
	507-3.01 General:
	507-3.02 Weather Limitations:
	507-3.03 Fabric Placement:
	507-3.04 Edge Drain Construction Details:

	507-4 Method of Measurement:
	507-5 Basis of Payment:


	DIVISION VI - STRUCTURES
	SECTION 601 CONCRETE STRUCTURES:
	601-1 Description:
	601-2 Materials:
	601-2.01 General:

	601-3 Construction Requirements:
	601-3.01 General:
	601-3.02 Falsework and Forms:
	601-3.03 Placing Concrete:
	601-3.04 Joints in Major Structures:
	601-3.05 Finishing Concrete:
	601-3.06 Curing Concrete:
	601-3.07 Supporting, Handling, Transporting, and Erecting Precast Concrete Items:
	601-3.08 Backfilling:
	601-3.09 Vertical Restrainers:
	601-3.10 Foundations:

	601-4 Tests on Finished Structures:
	601-4.01 Surface Texture:
	601-4.02 Dimensional Tolerances:
	601-4.03 Compressive Strength and Acceptance:
	601-4.04 Opening to Traffic:

	601-5 Method of Measurement:
	601-6 Basis of Payment:

	SECTION 602 PRESTRESSING CONCRETE:
	602-1 Description:
	602-2 Materials:
	602-2.01 Reinforcing Steel and Prestressing Steel:
	602-2.02 Ducts:
	602-2.03 Grout:
	602-2.04 Structural Steel:
	602-2.05 Portland Cement Concrete:

	602-3 Construction Requirements:
	602-3.01 Shop Drawings:
	602-3.02 Approval of Prestressing Systems:
	602-3.03 Sampling and Testing:
	602-3.04 Anchorage and Distribution for Post-Tensioned Structures:
	602-3.05 Duct Installation for Post-Tensioned Structures:
	602-3.06 Prestressing:
	602-3.07 Grouting of Post-Tensioned Members:
	602-3.08 Finishing Precast Concrete:

	602-4 Method of Measurement:
	602-5 Basis of Payment:

	SECTION 603 PILING:
	603-1 Description:
	603-2 Materials:
	603-2.01 Steel Piles:
	603-2.02 Cast-in-Place Concrete Piles:
	603-2.03 Precast Concrete Piles:
	603-2.04 Timber Piles:
	603-2.05 Paint:
	603-2.06 Certificates:

	603-3 Construction Requirements:
	603-3.01 General:
	603-3.02 Predrilled Holes:
	603-3.03 Equipment:
	603-3.04 Driving Piles:
	603-3.05 Pile Splices:
	603-3.06 Pile Cutoff:
	603-3.07 Painting Metal Piles:
	603-3.08 Determination of Bearing Values:

	603-4 Method of Measurement:
	603-4.01 Furnishing Piles:
	603-4.02 Driving Piles:
	603-4.03 Splicing Piles:

	603-5 Basis of Payment:
	603-5.01 General:
	603-5.02 Furnishing Piles:
	603-5.03 Driving Piles:
	603-5.04 Splicing Piles:


	SECTION 604 STEEL STRUCTURES:
	604-1 Description:
	604-2 Materials:
	604-2.01 Structural Steel:
	604-2.02 Steel Structural Rivets:
	604-2.03 High-Strength Bolts, Nuts and Washers:
	604-2.04 Bolts and Nuts:
	604-2.05 Steel Forgings:
	604-2.06 Castings:
	604-2.07 Bronze Castings and Copper-Alloy Plates:
	604-2.08 Welded Stud Shear Connectors:
	604-2.09 Bearing Pads:
	604-2.10 Certification of Structural Steel:

	604-3 Construction Requirements:
	604-3.01 Shop and Working Drawings:
	604-3.02 Fabrication:
	604-3.03 Substitutions:
	604-3.04 Shop Inspection:
	604-3.05 Galvanizing:
	604-3.06 Welding:
	604-3.07 Painting:
	604-3.08 Erection:

	604-4 Method of Measurement:
	604-5 Basis of Payment:

	SECTION 605 STEEL REINFORCEMENT:
	605-1 Description:
	605-2 Materials:
	605-3 Construction Requirements:
	605-3.01 General:
	605-3.02 Splicing and Lapping:
	605-3.03 Epoxy - Coated Reinforcement:
	605-3.04 Dowel Placement:

	605-4 Method of Measurement:
	605-4.01 General:
	605-4.02 Lump Sum Basis:
	605-4.03 Weight Basis:

	605-5 Basis of Payment:

	SECTION 606 OVERHEAD SIGN STRUCTURES:
	606-1 Description:
	606-2 Materials:
	606-2.01 General:
	606-2.02 Structural Shapes, Plates, and Bars:
	606-2.03 Tapered Tubes:
	606-2.04 Pipe Poles for Cantilever Truss:
	606-2.05 Bolts, Nuts, and Washers:
	606-2.06 Concrete:
	606-2.07 Reinforcing Steel:
	606-2.08 Nonshrink Grout:

	606-3 Construction Requirements:
	606-3.01 Shop Drawings:
	606-3.02 Fabrication:
	606-3.03 Welding:
	606-3.04 Galvanizing:
	606-3.05 Foundations:

	606-4 Method of Measurement:
	606-5 Basis of Payment:

	SECTION 607 ROADSIDE SIGN SUPPORTS:
	607-1 Description:
	607-2 Materials:
	607-2.01 General:
	607-2.02 Breakaway Sign Post Shapes:
	607-2.03 Perforated Sign Posts:
	607-2.04 U-Channel Sign Posts:
	607-2.05 Concrete:
	607-2.06 Slip Base:

	607-3 Construction Requirements:
	607-4 Method of Measurement:
	607-5 Basis of Payment:

	SECTION 608 SIGN PANELS:
	608-1 Description:
	608-2 Materials:
	608-2.01 General:
	608-2.02 Extruded Aluminum Sign Panels with Direct-Applied, Digitally-Imaged, or Demountable Characters:
	608-2.03 Flat Sheet Aluminum Sign Panels With Direct-Applied, Digitally-Imaged, Electric-Cut or Screen-Printed Characters:
	608-2.04 Warning, Marker, and Regulatory Sign Panels:
	608-2.05 Route Shields (For Installation on Sign Panels):
	608-2.06 EXIT ONLY Panels (For Installation on Sign Panels):
	608-2.07 Retroreflective Sheeting, Inks, and Opaque Film:
	608-2.08 Demountable Characters:
	608-2.09 Screen-Printed, Direct-Applied, and Electronic-Cut Characters:
	608-2.10 Digitally-Imaged Characters:
	608-2.11 Graffiti Shield:

	608-3 Construction Requirements:
	608-3.01 Fabrication:
	608-3.02 Installation of Sign Panels:
	608-3.03 Installation of Graffiti Shield:
	608-3.04 Inspection:
	608-3.05 Miscellaneous Work:

	608-4 Method of Measurement:
	608-5 Basis of Payment:

	SECTION 609 DRILLED SHAFT FOUNDATIONS:
	609-1 Description:
	609-1.01 General:
	609-1.02 Certification:
	609-1.03 Installation Plan:

	609-2 Materials:
	609-2.01 Concrete:
	609-2.02 Reinforcing Steel:
	609-2.03 Casing:

	609-3 Construction Requirements:
	609-3.01 General:
	609-3.02 Confirmation Shafts:
	609-3.03 Excavation:
	609-3.04 Drilling Slurry:
	609-3.05 Integrity Testing:
	609-3.06 Reinforcing Steel, Cage Construction, and Placement:
	609-3.07 Concrete Placement:
	609-3.08 Casing Removal:

	609-4 Method of Measurement:
	609-5 Basis of Payment:

	SECTION 610 PAINTING:
	610-1 Description:
	610-2 Materials:
	610-3 Construction Requirements:
	610-3.01 Weather Conditions:
	610-3.02 Surface Cleaning:
	610-3.03 Application:
	610-3.04 Protection Against Damage:
	610-3.05 Painting:
	610-3.06 Painting Damaged Galvanized Coating:

	610-4 Field Adhesion Testing:
	610-5 Basis of Payment:


	DIVISION VII - TRAFFIC CONTROL FACILITIES
	SECTION 701 MAINTENANCE AND PROTECTION OF TRAFFIC:
	701-1 Description:
	701-2 Materials (Equipment, Workers, Devices and Facilities):
	701-2.01 General:
	701-2.02 Flashing Arrow Panels:
	701-2.03 Temporary Concrete Barrier:
	701-2.04 Temporary Impact Attenuation Devices:
	701-2.05 Temporary Pavement Markings:
	701-2.06 Temporary Sign Supports:
	701-2.07 Delineators:
	701-2.08 Barricades and Other Channelizing Devices:
	701-2.09 Drums:

	701-3 Construction Requirements:
	701-3.01 General:
	701-3.02 Maintenance and Protection of Traffic:
	701-3.03 Temporary Concrete Barriers:
	701-3.04 Temporary Impact Attenuation Devices:
	701-3.05 Temporary Pavement Markings (Application and Removal):
	701-3.06 Obliteration of Existing Pavement Markings:
	701-3.07 Truck-Mounted and Trailer-Mounted Attenuators:
	701-3.08 Changeable Message Board:
	701-3.09 Chip Seal Pavement Marker:
	701-3.10 Sign Sheetings:
	701-3.11 Temporary Removal or Covering of Signs:
	701-3.12 Temporary Sign Supports:
	701-3.13 Flagging Services:

	701-4 Method of Measurement:
	701-4.01 General:
	701-4.02 Relocation of Work Elements:
	701-4.03 Payment Exceptions:
	701-4.04 Measurement of Work Elements:

	701-5 Basis of Payment for Elements of Work (Complete-in-Place):
	701-5.01 Temporary Concrete Barrier (Installation and Removal):
	701-5.02 Temporary Impact Attenuators (Installation and Removal):
	701-5.03 Temporary Preformed Markings for Pavement:
	701-5.04 Blank:
	701-5.05 Obliterate Pavement Marking:
	701-5.06 Temporary Pavement Markers and Chip Seal Pavement Markers:
	701-5.07 Obliterate Pavement Markers:
	701-5.08 Temporary Delineators:
	701-5.09 Specialty Signs:
	701-5.10 Temporary Removal or Covering of Signs:

	701-6 Basis of Payment for Elements of Work (In Use):
	701-6.01 Quantity Variances:
	701-6.02 Temporary Concrete Barrier (In Use):
	701-6.03 Channelization Devices:
	701-6.04 Temporary Signs:
	701-6.05 Truck-Mounted Attenuators:
	701-6.06 Flashing-Arrow Panels, and Changeable Message Boards:
	701-6.07 Pilot Services and Flagging Services:
	701-6.08 Temporary Impact Attenuators (In-Use):


	SECTION 702 ATTENUATION DEVICES:
	702-1 Description:
	702-2 Materials:
	702-2.01 General:
	702-2.02 Blank:
	702-2.03 Sand Barrel Crash Cushion:

	702-3 Construction Requirements:
	702-4 Method of Measurement:
	702-5 Basis of Payment:

	SECTION 703 DELINEATORS AND MARKERS:
	703-1 Description:
	703-2 Materials:

	703-2.01 General:
	703-2.02 Metal Posts:
	703-2.03 Concrete:
	703-2.04 Metal Plates:
	703-2.05 Paint:
	703-2.06 Retroreflective Sheeting:
	703-2.07 Prismatic Reflectors:
	703-2.08 Hardware:
	703-2.09 Base Transition Segments for Flexible Delineators:
	703-2.10 Flexible Delineator Posts:
	703-2.11 Foundation Units for Flexible Delineators Posts:

	703-3 Construction Requirements:
	703-3.01 Metal Posts, Plates, and Foundations:
	703-3.02 Flexible Delineators:

	703-4 Method of Measurement:
	703-5 Basis of Payment:

	SECTION 704 THERMOPLASTIC PAVEMENT MARKINGS:
	704-1 Description:
	704-2 Materials:
	704-2.01 General Requirements:
	704-2.02 Composition:
	704-2.03 Physical Characteristics of the Composition:
	704-2.04 Physical Requirements for Glass Beads:
	704-2.05 Precertification of Thermoplastic Material:

	704-3 Construction Requirements:
	704-3.01 Equipment:
	704-3.02 Application:
	704-3.03 Sampling and Testing of In-Place Thermoplastic Material:

	704-4 Method of Measurement:
	704-5 Basis of Payment:

	SECTION 705 PREFORMED PAVEMENT MARKING:
	705-1 Description:
	705-2 Materials:
	705-2.01 Preformed Pavement Markings - Type I (Permanent):
	705-2.02 Preformed Pavement Markings - Type II (Temporary - Removable):
	705-2.03 Preformed Pavement Markings - Type III (Temporary - Nonremovable):
	705-2.04 Preformed Thermoplastic Pavement Markings – Type IV (Permanent):
	705-2.05 Retroreflectance:
	705-2.06 Glass Bead Properties:

	705-3 Construction Requirements:
	705-4 Method of Measurement:
	705-5 Basis of Payment:

	SECTION 706 RAISED PAVEMENT MARKERS:
	706-1 Description:
	706-2 Materials:
	706-2.01 General:
	706-2.02 Reflective Pavement Markers:
	706-2.03 Non-Reflective Pavement Markers and Reflectorized Dagmars:
	706-2.04 Jiggle Bars:
	706-2.05 Bituminous Adhesive:

	706-3 Construction Requirements:
	706-4 Method of Measurement:
	706-5 Basis of Payment:

	SECTION 707 TUBULAR MARKER (FLEXIBLE):
	707-1 Description:
	707-2 Materials:
	707-3 Construction:
	707-4 Method of Measurement:
	707-5 Basis of Payment:

	SECTION 708 WATERBORNE PAVEMENT MARKINGS:
	708-1 Description:
	708-2 Materials:
	708-2.01 Pavement Marking Paint:
	708-2.02 Reflective Glass Beads (Spheres):

	708-3 Construction Requirements:
	708-3.01 Equipment:
	708-3.02 Application:

	708-4 Method of Measurement:
	708-5 Basis of Payment:

	SECTION 709 DUAL COMPONENT PAVEMENT MARKINGS:
	709-1 Description:
	709-2 Materials:
	709-2.01 General Requirements:
	709-2.02 Epoxy Composition Requirements:
	709-2.03 Glass Beads:

	709-3 Construction Requirements:
	709-3.01 Equipment:
	709-3.02 Application:
	709-3.03 Sampling and Testing of In-Place Dual Component Pavement Marking Material:

	709-4 Method of Measurement:
	709-5 Basis of Payment:

	SECTION 710 SMART WORK ZONE SYSTEMS:
	710-1 Description:
	710-1.01 Abbreviations:
	710-1.02 Definitions:

	710-2 Materials (Equipment, Workers, Devices and Facilities):
	710-2.01 General Requirements:
	710-2.02 SWZ Traffic Data Collection (TDC) Location:
	710-2.03 SWZ Changeable Message Board (CMB) Assembly:
	710-2.04 SWZ Traffic Monitoring Camera Assembly:
	710-2.05 SWZ Variable Speed Limit Sign (VSLS) Assembly:
	710-2.06 SWZ System Software:

	710-3 Construction Requirements:
	710-4 Method of Measurement:
	710-5 Basis of Payment:

	SECTION 730 GENERAL REQUIREMENTS FOR TRAFFIC SIGNAL AND HIGHWAY LIGHTING SYSTEMS:
	730-1 Description:
	730-2 Definitions:
	730-2.01 Actuation:
	730-2.02 Back Plate:
	730-2.03 Controller:
	730-2.04 Controller Assembly:
	730-2.05 Cycle:
	730-2.06 Detector:
	730-2.07 Flasher:
	730-2.08 Flashing Feature:
	730-2.09 Interval:
	730-2.10 Luminaire:
	730-2.11 Manual Operation:
	730-2.12 Mounting Assembly:
	730-2.13 Pedestrian Signal:
	730-2.14 Pretimed Controller Assembly:
	730-2.15 Red Clearance Interval:
	730-2.16 Signal Face:
	730-2.17 Signal Indication:
	730-2.18 Signal Section:
	730-2.19 Traffic Phase:
	730-2.20 Traffic-Actuated Controller Assembly:
	730-2.21 Vehicle:
	730-2.22 Yellow Change Interval:

	730-3 Regulations and Codes:
	730-4 Equipment List and Drawings:
	730-5 Warranties & Guaranties:
	730-6 Locations of Utilities:
	730-7 Installation of Decals:

	SECTION 731 STRUCTURAL SUPPORTS AND FOUNDATIONS FOR TRAFFIC SIGNAL AND HIGHWAY LIGHTING:
	731-1 Description:
	731-2 Materials:
	731-2.01 Blank:
	731-2.02 Standard Steel Poles:
	731-2.03 Wood Poles:
	731-2.04 Mast Arms and Tie Rods:

	731-3 Construction Requirements:
	731-3.01 Shop Drawings:
	731-3.02 Foundations:
	731-3.03 Base Plates and Poles:
	731-3.04 Removing and Replacing Improvements:

	731-4 Method of Measurement:
	731-5 Basis of Payment:

	SECTION 732 ELECTRICAL UNDERGROUND MATERIAL:
	732-1 Description:
	732-2 Materials:
	732-2.01 Electrical Conductors:
	732-2.02 Electrical Conduit and Warning Tape:
	732-2.03 Pull Boxes:
	732-2.04 Metal Junction Boxes:

	732-3 Construction Requirements:
	732-3.01 Installation of Electrical Conduit and Pull Boxes:
	732-3.02 Wiring Procedures:

	732-3.03 Bonding and Grounding:
	732-3.04 Service:

	732-4 Method of Measurement:
	732-5 Basis of Payment:
	732-5.01 Conductors (for Lighting):
	732-5.02 Conductors (for Signals and Lighting):
	732-5.03 Conduit:
	732-5.04 Pull Boxes:


	SECTION 733 SIGNAL INDICATIONS AND MOUNTING ASSEMBLIES:
	733-1 Description:
	733-2 Materials:
	733-2.01 Signal Indications:
	733-2.02 Pedestrian Signals:
	733-2.03 Flashing Beacons:
	733-2.04 Mounting Assemblies:

	733-3 Construction Requirements:
	733-4 Method of Measurement:
	733-5 Basis of Payment:

	SECTION 734 TRAFFIC CONTROLLER ASSEMBLY:
	734-1 Description:
	734-2 Materials:
	734-2.01 General Requirements:
	734-2.02 Traffic Signal Controllers:
	734-2.03 Control Cabinets:
	734-2.04 Auxiliary Control Equipment:
	734-2.05 External Logic Circuit Boards:

	734-3 Construction Requirements:
	734-3.01 General Requirements:
	734-3.02 Test Requirements:
	734-3.03 Wiring and Grounding Requirements:
	734-3.04 Cabinet Wiring Diagrams:
	734-3.05 Cabinet Foundations:

	734-4 Method of Measurement:
	734-5 Basis of Payment:

	SECTION 735 DETECTORS:
	735-1 Description:
	735-2 Materials:
	735-2.01 Vehicle Detectors:
	735-2.02 Pedestrian Push-Button Detectors:
	735-2.03 Blank:
	735-2.04 Saw Cut Sealant:

	735-3 Construction Requirements:
	735-3.01 Detector Installation:
	735-3.02 Traffic Data Detectors:
	735-3.03 Traffic Signal Detectors:
	735-3.04 Preformed Traffic Detectors:

	735-4 Method of Measurement:
	735-5 Basis of Payment:

	SECTION 736 HIGHWAY LIGHTING:
	736-1 Description:
	736-2 Materials:
	736-2.01 Highway Lighting Materials:
	736-2.02 Horizontally Mounted LED Luminaries:
	736-2.03 High Mast LED Luminaries:
	736-2.04 Vertically Mounted LED Luminaries:
	736-2.05 Underdeck Diode LED Luminaries:
	736-2.06 Lighting Controls
	736-2.07 Load Center Cabinets:

	736-3 Construction Requirements:
	736-4 Method of Measurement:
	736-5 Basis of Payment:

	SECTION 737 INCIDENTAL ELECTRICAL WORK:
	737-1 Description:
	737-2 Materials:
	737-2.01 Maintaining Existing Traffic Signals and Lighting Systems:
	737-2.02 Temporary Traffic Signals:
	737-2.03 Removing and Salvaging or Reinstalling Electrical Equipment:

	737-3 Construction:
	737-3.01 Maintaining Existing Traffic Signals and Lighting Systems:
	737-3.02 Temporary Traffic Signals:
	737-3.03 Removing and Salvaging or Reinstalling Electrical Equipment:
	737-3.04 Electrical Record Drawings:

	737-4 Method of Measurement:
	737-5 Basis of Payment:


	DIVISION VIII - ROADSIDE DEVELOPMENT
	SECTION 801 LANDSCAPE EXCAVATION:
	801-1 Description:
	801-2 Blank:
	801-3 Construction Requirements:
	801-4 Method of Measurement:
	801-5 Basis of Payment:

	SECTION 802 LANDSCAPE GRADING:
	802-1 Description:
	802-2 Blank:
	802-3 Construction Requirements:
	802-4 Method of Measurement:
	802-5 Basis of Payment:

	SECTION 803 LANDSCAPE PLATING MATERIALS:
	803-1 Description:
	803-2 Materials:
	803-2.01 Soil Backfill and Plating Material:
	803-2.02 Decomposed Granite and Granite Mulch:
	803-2.03 Rock Mulch:

	803-3 Construction Requirements:
	803-3.01 Soil Backfill and Plating Material:
	803-3.02 Decomposed Granite and Granite Mulch:
	803-3.03 Rock Mulch:

	803-4 Method of Measurement:
	803-5 Basis of Payment:

	SECTION 804 TOPSOIL:
	804-1 Description:
	804-2 Materials:
	804-3 Construction Requirements:
	804-4 Method of Measurement:
	804-5 Basis of Payment:

	SECTION 805 SEEDING:
	805-1 Description:
	805-2 Materials:
	805-2.01 General:
	805-2.02 Seed:
	805-2.03 Mulch:
	805-2.04 Water:
	805-2.05 Tacking Agent:
	805-2.06 Chemical Fertilizer:

	805-3 Construction Requirements:
	805-3.01 General:
	805-3.02 Classes of Seeding:
	805-3.03 Preservation of Seeded Areas:

	805-4 Method of Measurement:
	805-5 Basis of Payment:

	SECTION 806 TREES, SHRUBS, AND PLANTS:
	806-1 Description:
	806-2 Materials:
	806-2.01 Nursery Stock:
	806-2.02 Collected Stock:
	806-2.03 Local Stock:
	806-2.04 Prepared Topsoil:
	806-2.05 Prepared Soil:
	806-2.06 Mulch:
	806-2.07 Water:
	806-2.08 Chemical Fertilizer:
	806-2.09 Lumber and Tree-Stakes:
	806-2.10 Hardware:
	806-2.11 Existing Plant Material:

	806-3 Construction Requirements:
	806-3.01 General:
	806-3.02 Excavation:
	806-3.03 Shipping and Handling Plants:
	806-3.04 Planting:
	806-3.05 Pruning and Staking:
	806-3.06 Care and Protection of Trees, Shrubs and Plants:

	806-4 Method of Measurement:
	806-5 Basis of Payment:

	SECTION 807 LANDSCAPING ESTABLISHMENT:
	807-1 Description:
	807-2 Materials:
	807-3 Construction Requirements:
	807-3.01 General:
	807-3.02 Planted Stock and Seeding Establishment:
	807-3.03 Irrigation System Establishment:

	807-4 Method of Measurement:
	807-5 Basis of Payment:

	SECTION 808 WATER DISTRIBUTION:
	808-1 Description:
	808-2 Materials:
	808-2.01 Components:
	808-2.02 Water Distribution System:
	808-2.03 Landscape Irrigation System:

	808-3 Construction Requirements:
	808-3.01 Materials and Equipment:
	808-3.02 Permits, Warranties, and Guaranties:
	808-3.03 General Requirements:
	808-3.04 Bedding and Cover Material:
	808-3.05 Components:
	808-3.06 Testing Prior to Backfilling:
	808-3.07 Water Distribution System:
	808-3.08 Landscape Irrigation System:
	808-3.09 Water Distribution System Testing:

	808-4 Method of Measurement:
	808-5 Basis of Payment:

	SECTION 809 SEWERAGE SYSTEM:
	809-1 Description:
	809-2 Materials:
	809-2.01 Plastic Sewer Pipe:
	809-2.02 Iron Pipe and Fittings:
	809-2.03 Filter Fabric:

	809-3 Construction Requirements:
	809-3.01 General:
	809-3.02 Manholes:
	809-3.03 Septic Tanks:
	809-3.04 Plastic Sewer Pipe:
	809-3.05 Iron Pipe:
	809-3.06 Filter Fabric:
	809-3.07 Inspection and Testing:

	809-4 Method of Measurement:
	809-5 Basis of Payment:

	SECTION 810 EROSION CONTROL AND POLLUTION PREVENTION:
	810-1 Description:
	810-1.01 Erosion Controls:
	810-1.02 Other-Pollutants Controls:

	810-2 Materials:
	810-2.01 Silt Fence:
	810-2.02 Compost Stabilization:
	810-2.03 Riprap and Rock Mulch:
	810-2.04 Sand Bags:
	810-2.05 Erosion Control Blankets:
	810-2.06 Sediment Logs, Sediment Wattles, and Fiber Rolls:
	810-2.07 Sediment Control Berms:

	810-3 Construction Requirements:
	810-3.01 Silt Fences:
	810-3.02 Compost Stabilization:
	810-3.03 Riprap and Rock Mulch:
	810-3.04 Sand Bags:
	810-3.05 Erosion Control Blankets:
	810-3.06 Sediment Logs, Sediment Wattles, and Fiber Rolls:
	810-3.07 Sediment Control Berms:

	810-4 Method of Measurement:
	810-5 Basis of Payment:


	DIVISION IX - INCIDENTALS
	SECTION 901 MOBILIZATION:
	901-1 Description:
	901-2 Blank:
	901-3 Blank:
	901-4 Method of Measurement:
	901-5 Basis of Payment:

	SECTION 902 CHAIN LINK FENCE:
	902-1 Description:
	902-2 Materials:
	902-2.01 General:
	902-2.02 Posts:
	902-2.03 Concrete:
	902-2.04 Fence Fabric:
	902-2.05 Tension Wire and Fabric Fasteners:
	902-2.06 Truss Rods and Tighteners:
	902-2.07 Miscellaneous Fittings and Hardware:
	902-2.08 Barbed Wire and Barbed Wire Support Arm:
	902-2.09 Gates:

	902-3 Construction Requirements:
	902-3.01 General:
	902-3.02 Setting Posts:
	902-3.03 Installing Fence Fabric:
	902-3.04 Barbed Wire:
	902-3.05 Construct Chain Link Fence from Salvage:

	902-4 Method of Measurement:
	902-5 Basis of Payment:

	SECTION 903 WIRE FENCE:
	903-1 Description:
	903-2 Materials:
	903-2.01 General:
	903-2.02 Posts and Braces:
	903-2.03 Concrete:
	903-2.04 Fencing Wire:
	903-2.05 Stays and Fasteners:
	903-2.06 Gates:

	903-3 Construction Requirements:
	903-3.01 General:
	903-3.02 Setting Fence:
	903-3.03 Flood Gates:

	903-4 Method of Measurement:
	903-5 Basis of Payment:

	SECTION 904 CHAIN LINK CABLE BARRIER:
	904-1 Description:
	904-2 Materials:
	904-3 Construction Requirements:
	904-4 Method of Measurement:
	904-5 Basis of Payment:

	SECTION 905 GUARDRAIL:
	905-1 Description:
	905-2 Materials:
	905-3 Construction Requirements:
	905-3.01 General:
	905-3.02 Roadway Guardrail:
	905-3.03 Guardrail End Anchors:
	905-3.04 Construct Guardrail from Salvage:
	905-3.05 Reconstruct Guardrail:
	905-3.06 Box Culvert Guardrail Posts:
	905-3.07 Blank:
	905-3.08 Guardrail Transitions:
	905-3.09 Long Span Guardrail:
	905-3.10 Guardrail Terminals:
	905-3.11 Guardrail Delineation:

	905-4 Method of Measurement:
	905-5 Basis of Payment:

	SECTION 906 CATTLE GUARDS:
	906-1 Description:
	906-2 Materials:
	906-2.01 Concrete:
	906-2.02 Steel:
	906-2.03 Fencing:
	906-2.04 Backfill:
	906-2.05 Wood:

	906-3 Construction Requirements:
	906-4 Method of Measurement:
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